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ES.O EXECUTIVE SUMMARY 

ES.l OBJECTIVE 
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ES.l.l On behalf of the United States (U.S.) Army, U.S. Army Corps of Engineers (USACE) 
Jacksonville District and the U.S. Army Engineering and Support Center, Explosive 
Ordnance Technologies, Inc. (EOTI) and ARCADIS/Malcolm Pirnie (EOTI/ARCADIS) 
have performed a Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) Remedial Investigation I Feasibility Study (RI) at Cerro 
Baleen and Adjacent Cays (Munitions Response Site [MRS] 02), Flamenco Lagoon 
Maneuver Area (MRS 04), Mortar and Combat Range Area (MRS OS), and 
Culebrita Artillery Impact Area (MRS 07) at the Culebra Island Formerly Used 
Defense Site (FUDS) under the Military Munitions Response Program (MMRP). 
An Inventory Project Report (INPR) was signed on 24 December 1991, 
establishing the Culebra Island site as a FUDS, defining a site boundary, and 
assigning FUDS Project No. 102PR006800. A Site Inspection (SI) was conducted 
and the 2007 Final Sl Report recommended all four MRSs proceed to Rl for 
further evaluation of munitions and explosives of concern (MEC) and munitions 
constituents (MC). This Report has been developed to provide a description of 
the MMRP tasks that have been conducted by EOTI/ARCADIS under this Rl. The 
objective of the project is to characterize the nature and extent of contamination 
within MRSs 02, 04, OS, and 07 meeting the requirements of ER 200-3-1 and 
Environmental and Munitions Center of Expertise (EM CX) Interim Guidance 06-
04. 

ES.2 REMEDIAL INVESTIGATION (RI) FIELD WORK SUMMARY 

ES.2.1 Rl fieldwork was conducted from 11 October 2010 to 2S March 2011, in 
accordance with the approved Final MMRP Work Plan (EOTI, 2010) and decisions 
made during technical project planning (TPP) sessions. The fieldwork included 
geophysical investigations, during which surface and subsurface metallic 
anomalies were investigated along predefined transects throughout MRS 04, 
MRS OS, and MRS 07. The transects covered approximately 24 miles (123,000 ft) 
across the MRSs. In addition, four 2S x 2S foot mini-grids were investigated in 
areas where indicators of MEC were discovered along the transects. One grid 
was located in MRS 04 and three were located in MRS OS. No investigations 
were conducted in MRS 02 due to the lack of rights-of-entry (ROE) in the Cerro 
Baleen area and the inability of field teams to access the cays, which comprise 
the remainder of MRS 02. The cays are difficult to access due to steep terrain 
and inadequate landing areas. The field teams attempted access to the cays but 
were deterred by rough seas. While access to all of the cays is prohibited, Cayo 
Lobo and Cayo Verba are more accessible than the other cays by recreational 
users (trespassers). Portions of MRS 04 and OS were not investigated by the field 
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teams due to lack of ROEs, and in some cases, due to access issues caused by 
heavy vegetation and terrain. 

ES.2.2 In total, 466 anomalies were intrusively investigated across MRS 04, MRS 05, and 
MRS 07. During the investigation, 49 pieces of munitions debris (MD) (items 
without an explosive hazard) were found, totaling 43 pounds. MD included 
items associated with mortars, 3-inch projectiles, 20mm projectiles, flares, fuzes, 
small arms ammunition, and unidentifiable fragments. The investigation 
confirmed that MD and metal scrap (non-munitons related metal) were located 
on the surface and in the subsurface at MRS 04, MRS 05, and MRS 07. During 
the investigation, MEC associated with a Mk 5 Mod 0 rocket and a Mk 8 
demolition hose was found within MRS 07. No MEC was found in MRS 04 or 
MRS 05. The remainder of the 466 anomalies were identified as either non
munitions-related metallic debris, such as barb wire and small arms ammunition 
not related to military use, or geologic anomalies. Table ES-1 summarizes the 
MEC investigation results for each MRS. 

ES.2.3 A total of 28 soil samples and 7 sediment samples were collected from MRS 04, 
MRS 05, and MRS 07 and analyzed for munitions constituents (MC), including 
explosives and select metals (antimony, barium, chromium, copper, lead, 
mercury, and zinc). Based on the phased approach established for MC sampling 
no subsurface soil, surface water, or groundwater samples were collected. No 
samples were collected from MRS 02 due to lack of a ROE and inaccessibility 
issues for the Cays. Explosives were not detected in any of the field samples; 
however, 1,3,5-TNB and 4-NT were found at very low levels in one split sample 
at MRS OS collected for quality assurance purposes. Both analytes were well 
below the US Environmental Protection Agency's (USEPA) Residential Screening 
Levels (RSL) and were not evaluated as part of the human health or ecological 
risk assessments. While detected metals concentrations in the Rl surface soil 
samples from MRS 04, MRS 05, and MRS 07 were, for the most part, greater 
than the range of concentrations in background soil samples, they were less than 
the USEPA RSLs for Resident Soil. No background sediment data were available; 
however, detected metals concentrations in sediment samples from MRS 04, 
MRS 05, and MRS 07 were also less than the USEPA RSLs for Resident Soil. 
Detected metals concentrations in soil and sediment samples from MRS 04, MRS 
05, and MRS 07 were greater than ecological screening values. 

ES.3 Rl RISK ASSESSMENT RESULTS 

ES.3.1 A human health risk assessment and screening-level ecological risk assessment 
were conducted for each MRS. The risk assessments were based on soil and 
sediment data collected in 2007 as part of the Site Inspection (SI) in addition to 
the data collected as part of this effort. As no soil or sediment samples were 
collected during the Sl or Rl at MRS 02, the risk assessments for MRS 02 were 
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based on the analytical results of ten pre-detonation surface soil samples 
collected during the 2006 clearance activities at Cerro Balcon and Cayo Lobo, as 
reported in the Final 51 Report. In the human health risk assessment, no 
chemicals of potential concern (COPCs} were identified in surface soil or 
sediment from any of the MRSs. No soil remediation on the basis of human 
health risk is warranted. 

ES.3.2 The screening level ecological risk assessment determined that the potential for 
adverse health effects in terrestrial receptors from exposure to MC in surface 
soil at MRS 02 (cays}, MRS 04, and MRS 07 is negligible, and the potential for 
adverse health effects in terrestrial receptors from exposure to MC in surface 
soil at MRS 02 (Cerro Balcon} and MRS OS is low. No soil remediation on the basis 
of ecological risk is warranted. Based on evaluation of the available sediment 
data from MRS 04, MRS OS, and MRS 07, there is a potential for adverse health 
effects in aquatic receptors, and further ecological evaluation of MC in sediment 
may be warranted. However, given the conservative nature of the toxicity 
reference values (TRV} used to screen the sediment data, the potential for 
ecological risk is qualified as low. No soil or sediment remediation on the basis of 
ecological risk is warranted. 

ES.4 Munitions Response Site Prioritization Protocol (MRSPP) AND Conceptual Site 

Model (CSM) AND MEC Hazard Assessment (HA) RESULTS 

ES.4.1 The Munitions Response Site Prioritization Protocol (MRSPP} and Conceptual Site 
Model (CSM} for the MRSs, as presented in the 2007 Final 51 Report, were 
updated based on the Rl fieldwork results. The revised CSM reflects incomplete 
exposure pathways for all human and ecological receptors of MEC at the surface 
for MRS 02- Cerro Balcon and Cayo Lobo, where surface clearances have been 
conducted. Complete pathways exist for receptors of MEC in the subsurface at 
MRS 02- Cerro Balcon and Cayo Lobo, because MEC is confirmed on site, and no 
subsurface clearance was conducted. Complete pathways also exist for MEC in 
both the surface and subsurface at MRS 07 due to the presence of MEC found 
during previous investigations and during the Rl. Potentially complete pathways 
exist on the surface and subsurface for all other cays and MRS 04 and OS. While 
data is available to suggest low MEC density, data gaps remain for these sites 
based on lack of ROEs and inaccessibility issues. Based on the results of the risk 
assessment, all MC pathways are incomplete for all MRSs for the media 
investigated. Data gaps exist for the environmental media not investigated (i.e., 
subsurface soil, groundwater and lagoons} and it is not known whether exposure 
pathways are potentially complete for these areas and media. 

ES.4.2 The MRSPP for each MRS was updated to include the types of munitions 
encountered during the Rl, as well as the results of MC sampling conducted. A 
baseline MEC Hazard Assessment (MEC HA} was also completed for the each 
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MRS using the MEC HA guidance and accompanying automated scoring 
worksheets. Table ES-1 displays the summary of the Rl results and hazard 
analysis. A description of the MRSPP, the MEC HA and an explanation of the 
scoring process is included in Section 5. The MEC HA categorized all sites as high 
risk except for the Cays, which are moderate risk. Based on a review of previous 
data and the Rl data, along with current land use, MEC risk is qualitatively 
considered as: moderate for Cerro Balcon (subsurface only), low for the cays 
(subsurface only for Cayo Lobo), low for MRS 04 and MRS 05 and moderate-to
high for MRS 07. 

ES.S MRS Recommendations 

MRS 02: MRS 02 includes Cerro Balcon and the Cays. Cerro Balcon is landlocked within 
MRS 05 with different access and receptors than the remainder of the cays. The Cays 
also have varied accessibility. While access to all cays is restricted, Cayo Lobo and Verba 
are known to be frequented by recreational users, while the other cays are less 
accessible or frequented. Based on this information, it is recommended that MRS 02 be 
split into three areas for further evaluation in the feasibility study: 

• Cerro Baleen MRS 

• Cayo Lobo and Cayo Verba MRS 

• Remaining Cays MRS (Los Gemelos, Cayo Lobitto, Cayo Raton, Cayo Del Aqua, 
Cayo Ballena, Cayo Geniqui, and Cayo Sombrerito) 

MRS 04 and MRS 05: MRS 04 and MRS 05 are adjacent MRSs at Culebra. U.S. Fish and 
Wildlife own a contiguous portion of each MRS. Receptors and land use varies in this 
area when compared to the remainder of MRS 04 and 05. Thus, it is recommended that 
the U.S. Fish and Wildlife Areas from each MRS be combined into a separate MRS. The 
remainder of each MRS 04 and MRS 05 will remain as separate MRSs. Thus, the 
following will result: 

• U.S. Fish and Wildlife Area MRS 

• MRS 04 (remaining area) 

• MRS 05 (remaining area) 

MRS 07: No changes to MRS boundaries are recommended for MRS 07 based on the Rl 
results. 
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Data Gaps 
' 

MEC: No subsurface investigation 
during Rl or previous investigations 
to gather data on subsurface MEC 
density. 

MC: None 

MEC: Some of the smaller cays 
have not had MEC investigations 
conducted due to access 
restrictions. 

MC: No sampling data for cays 
other than Cayo Lobo. Cays were 
inaccessible to the field teams 
during the 51 and Rl based on rough 
seas. 

MEC: Portions of MRS 04 were not 
investigated due to a lack of ROEs 
or accessibility (steep terrain I 
vegetation). Data was not 
collected in portions of the USFWS 
area as a resu It of changes to the 
CSM/DOQs. 

MC: None 
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MEC: Portions of MRS OS were not 
investigated due to a lack of ROEs 
or accessibility (steep terrain I 
vegetation). Data was not collected 
in portions of the USFWS area as a 
result of changes to the 
CSM/DOQs. 

MC: None 
MEC: Portions of MRS 07 were not 
investigated due changes to the 
CSM/DQOs. The investigation was 
focused outside of the areas with 
MEC clearances conducted 
(beaches). 

MC: None. 

. . .. 1 The MRSPP IS a method for ass1gn1ng a relat1ve pnonty for response act1ons to defense s1tes contammg military mun1t1ons. Pnonty 1md1cates the highest potential hazard and Pnonty 8 md1cates the lowest potential 
hazard. 
2 The MEC HA is a baseline ha2ard analysis for MEC based on current site conditions. There are four hazard levels (1-4), with 1 indicating the highest potential explosive hazard condition and 4 the lowest potential 
explosive hazard condition. 

Note: When MEC and MC investigations were not feasible and historical data was available, the historical data was used to develop human health and risk assessments. 
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1 INTRODUCTION 

1.1 PURPOSE 

Final Rl Report 
Culebra Island, Puerto Rico 

1.1.1 This Remedial Investigation (RI) Report has been prepared on behalf of the United 
States Army Corps of Engineers (USACE) to further remedial activities under the 
Military Munitions Response Program (MMRP) in Culebra, Puerto Rico. This Rl 

Report has been prepared in accordance with the U.S. Environmental Protection 
Agency (USEPA) Guidance for Conducting Remedial Investigations and Feasibility 
Studies under CERCLA (1988) and the Munitions Response Remedial 
Investigation/Feasibility Study Guidance [United States Army Corps of Engineers 
(USACE) & United States Army Environmental Command (USAEC), 2009d]. All 
work was conducted in accordance with the field investigation procedures 
further developed in the Final MMRP Work Plan, (EOTI, 2010). 

1.1.2 An Inventory Project Report (INPR) was signed on 24 December 1991, establishing 
Culebra as a Formerly Used Defense Site (FUDS), defining a site boundary, and 
assigning FUDS Project Number 102PR006800. Culebra was subsequently 
investigated during a Site Inspection (SI) in 2007. The Final Sl Report 
recommended a Rl for munitions and explosives of concern (MEC) and munitions 
constituents (MC) to be conducted at Cerro Balcon and Adjacent Cays (Munitions 
Response Site [MRS] 02), Flamenco Lagoon Maneuver Area (MRS 04), Mortar 
and Combat Range Area (MRS 05), and Culebrita Artillery Impact Area (MRS 07), 
which prompted this Rl. 

1.1.3 The objective of the project is to characterize the nature and extent of 
contamination within MRSs 02, 04, 05, and 07 meeting the requirements of ER 
200-3-1 and the Environmental and Munitions Center of Expertise (EM CX) 
Interim Guidance 06-04. 

1.2 PROPERTY DESCRIPTION AND PROBLEM IDENTIFICATION 

1.2.1 The Culebra is approximately seventeen miles east of San Juan, Puerto Rico and 
nine miles north of Vieques (Figure 1-1). The Vieques Sound separates Culebra 
from Puerto Rico. The Caribbean Sea lies to the south, and the Atlantic Ocean is 
to the north. The total land area of Culebra and its outlying cays is approximately 
8,430 acres, are owned by the United States Fish and Wildlife Service (USFWS), 
Puerto Rico Department of Natural and Environmental Resources (DNER), the 
Municipality of Culebra, and private. 

1.2.2 Culebra has sandy beaches, irregular rugged coastlines, lagoons, coastal wetlands, 
steep hills and narrow valleys. Ninety percent of the island is hilly, with the 
residential population concentrated in the flatlands. Mount Resaca is the highest 
point on the island, approximately 630 feet above mean sea level. The island has 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 1-1 

Revision 0 
February 2013 



Final Rl Report 
Culebra Island, Puerto Rico 

a limited variety of soil types due to its volcanic origin, limited size, rugged 
terrain, and moderately uniform climate. Most soils, except along the slopes and 
on the beaches, are the result of weathering bedrock. The Desculabrado series is 
found on slopes of 20 to 40 percent and on over 75 percent of Culebra Island. 
The soils are well-drained, runoff is rapid, and permeability is moderate. 
Vegetation is moderately to extremely dense on undeveloped portions of 
Culebra and Culebrita. However, vegetation is sparse or absent on many of the 
smaller cays, as most are rocky with very little soil. 

1.2.3 Surface water is scarce, and creeks and streams are intermittent and seasonal. 
Normally, they are dry and collect and drain runoff only during rainstorms. There 
are approximately twelve natural springs and seeps, but they are charged only 
during particularly wet seasons and are not used for domestic purposes. 

1.2.4 Fresh water is scarce. There are some shallow (10 to 20 feet deep) wells in areas 
away from coastal seepage, but the groundwater is high in chloride 
concentrations and salinity. Due to the shallow bedrock and impermeability of 
the lava and overlying soil, the potential for groundwater as a source of potable 
water is virtually nonexistent. No aquifers are on Culebra and the adjacent cays 
which are used for potable water. Potable water is supplied by a desalination 
plant built by the Navy and a water line from Puerto Rico. 

1.2.5 Currently Culebra has schools, residential areas, a medical clinic, an airport, 
restaurants, hotels, shops and a few industrial companies. There are two main 
commercial areas: the town of Dewey, located on the west side of the Great 
Harbor, and the area surrounding the airport. Most residential development is 
on the northwest end of Great Harbor; however, residences are scattered 
throughout the island. Lower Town, Flamenco Point, Mount Resaca, Northwest 
Peninsula, and all of the beaches are managed by the USFWS or DNER for wildlife 
conservation and recreational use. It is anticipated that land use on the island 
will remain the same, and development for similar purposes will likely continue. 

1.2.6 The U.S. Census Bureau's (USCB) Census 2000 provided the general demographics 
of the Municipality of Culebra. Of the 1868 residents 51.9% were male and 
48.1% were female with both groups reporting a median age of 36. Resident 
under 5 Years of age (138 or 7.4%), residents 18 Years of age and over (1,351 or 
72.3%), and residents 65 Years of age and Over (237 or 12.4%). 

1.3 CULEBRA ISLAND HISTORICAL INFORMATION 

1.3.11n 1898, the Spanish American War concluded, and the Kingdom of Spain ceded all 
public lands of Puerto Rico to the U.S. Culebra and the Cays are part of Puerto 
Rico. Shortly after, in 1900, President Theodore Roosevelt placed Culebra under 
the jurisdiction of the Department of the Navy. In 1903, the Navy acquired 
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approximately 4,200 acres of land by transfer and purchase; further donations, 

transfers, and leases between 1939 and 1965 brought the total land acquired to 
approximately 4,800 acres. Although portions of the site were never formally 
acquired, military use included the entire Island of Culebra and all of the 
surrounding cays. The Navy retained 87.5 acres near Flamenco Point that are not 
eligible for FUDS. The 2005 revised Findings and Determination of Eligibility 
report states that the site, except for 87.5 acres recently transferred from the 
control of the Navy, has been determined to be formerly used by the 

Department of Defense (DoD). 

1.3.2 Although reconnaissance trips, development of a base, and placement of guns 
began as early as 1902, the first maneuvers at Culebra did not begin until 
January 1914, with the Marines first Advance Base Expedition establishing 
several encampments and 3-inch and 5-inch gun batteries at the mouth of Great 
Harbor. The Marines' use of the island continued over several more decades. In 
1922, an exercise was conducted firing 7-inch, 8-inch, 3-inch, 155-millimeter 
(mm), 75mm, and 37mm guns. In 1924, maneuvers included establishment of 
ammunitions dumps throughout the island, firing of 75mm and 155mm guns, 
and mine placement in several water areas around Culebra. 

1.3.3 In 1934, the Navy and Marines organized to carry out the first Fleet Landing 
Exercise (FLEX), Fleet Problem XV. Weapons used during this exercise included 
.30-caliber machine guns, 3-inch anti-aircraft guns, 6-inch gun batteries, 75mm 
batteries, and 6-inch naval guns. Six more FLEXs were conducted on Culebra 
Island between 1935 and 1941. Photographic accounts document additional 
Marine landing exercises in 1946 and 1947. Marine training at Culebra is 
believed to have continued until the late 1950s. The Navy used Culebra and the 
surrounding cays for bombing and gunnery training from 1935 through 1975. 

Naval exercises included aerial bombardment, submarine torpedo fire, and naval 
gunfire directed at the Northwest Peninsula and many cays. All military use of 
the island was terminated in 1975. In summary, the Island of Culebra, nearby 
cays, and surrounding water were used between 1902 and 1975 for training and 
live fire of bombs, mortars, rockets, torpedoes, projectiles, and small arms. 

1.3.4 Beginning in 1978, all of the land acquired by the military on Culebra and the 
surrounding cays were excessed to the Department of the Interior or transferred 
to the government of Puerto Rico by quitclaim deed. These lands are currently 
managed by USFWS, DNER, or the Municipality of Culebra. No official lease or 
transfer documents have been identified for the remainder of the privately 
owned land; however, any portion of the island may have been used by the 
military during its long history of training on Culebra. 

1.3.5 The Culebra FUDS consists of 13 MRSs, totaling 9,460 acres {8,430 land acres and 
1,030 acres of water). This Rl covers 4 of the 13 MRSs: Cerro Baleen and 
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Adjacent Cays (MRS 02), Flamenco Lagoon Maneuver Area (MRS 04), Mortar and 
Combat Range Area (MRS OS), and Culebrita Artillery Impact Area (MRS 07), as 
illustrated in Figure 1. Below is a description of each MRS including historical 
military use, property acquisitions and excesses, known munitions use and 
present ownership. 

1.4 Munitions Response Sites 
1.4.1 MRS 02- Cerro Balcon and Adjacent Cays 

1.4.1.1 For this investigation, MRS 02 includes Cerro Balcon, Cayo Ballena, Cayo Lobo 
(also known as Cross Cay), Cayo Lobito, Cayo Del Agua (also known as Water 
Key), Cayo Verba, Cayo Raton, Los Gemelos (also known as Twin Rock), Cayo 
Geniqui (also known as Palada Cay), and Cayo Sombrerito (Figure 1-1). The 
Northwest Peninsula of Culebra is also part of MRS 02 but was excluded from the 
investigation in accordance with Public Law 93-166. Cerro Balcon is a former 28-
acre mortar range in the center of MRS 5. The adjacent Cays consist of 
approximately 88 acres. All cays are considered conservation priority areas for 
Culebra. 

1.4.1.2 The Navy conducted fleet maneuvers and FLEX on MRS 02 (Cays) between 1923 
and 1941. During these exercises, the surrounding cays were heavily bombarded 
with high-explosive (HE) bombs, projectiles, and rockets, as well as illumination 
and practice rounds. Training continued through the 1950s and 1960s, and in the 
early 1960s aerial bombardment was expanded from Northwest Peninsula, Los 
Gemelos, and Alcarazza to most of the cays on the east and west side of Culebra. 
Training continued until1975. Cerro Balcon, in the center of Culebra MRS 5, was 
used as a mortar range target. Records show that the property near Cerro Balcon 
was leased beginning in 1924 to around 1939. 

1.4.1.3 In 1975, the Navy issued a report of excess for the land associated with the 
Navy's original 1900 holdings. In 1980, the General Services Administration 
transferred 776 acres to the USFWS to establish the Culebra National Wildlife 
Refuge. The remaining 936 acres were accepted in a quitclaim deed from the 
Secretary of the Interior by the Governor of Puerto Rico in 1982. Currently, the 
USFWS manages the cays associated with MRS 02. 

1.4.2 MRS 04 - Flamenco Lagoon Maneuver Area 
The 550-acre MRS 04 includes Flamenco Lagoon and the hillside east of the lagoon 
(Figure 1-2). Records show that Combat Range #2, located on the south side of 
Flamenco Beach, was used for direct and indirect fire of small arms and 81mm mortars 
from firing positions on the hillside within MRS 04 during FLEX #4 in 1938. Firing 
positions for 75mm projectiles used during FLEX #5 in 1939 were also located in MRS 04. 
There are no records for lease or excess of this property; the majority of the MRS is 
currently under private ownership. DNER manages the property along the beaches on 
the northeastern side of the site. Portions of the MRS include dense vegetation and 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 1-4 

Revision 0 
February 2013 



Final Rl Report 
Culebra Island, Puerto Rico 

steep terrain that restricts certain access and activity. Figure 1-S shows areas within the 
MRS with potentially restrictive terrain and vegetation. 

1.4.3 MRS OS -Mortar and Combat Range Area 
MRS OS, the largest MRS, includes most of the landmass between Resaca Beach and 
Carenero Point, totaling approximately 2,842 acres (Figure 1-3). Historical training 
records indicate that many of the hills in this area may have been used for direct fire. 
Cerro Baleen Mortar Range, which is part of MRS 02, is surrounded by MRS 05. 
Unexploded ordnance (UXO) has been identified near Cerro Baleen on portions of the 
MRS 05 property. MRS 05 includes two 1936 combat training areas leased for combat, 
target, and sweep-of-fire range training. Small arms and 81mm mortars may have been 
used at Combat Range #1 in 1937. A 1924 standing barrage training area is also 
included in the MRS. Historical records indicate that land within MRS OS was leased in 
1924 from Mr. A. Luge for gun emplacements and other possible camp sites. The 
property was returned to Mr. A. Luge in November 1939. Most of MRS 05 is privately 
owned; however, USFWS manages a large portion of the property surrounding Mount 
Resaca and DNER manages the property along the beaches on the northeastern side of 
the site. Portions of the MRS include dense vegetation and steep terrain that restricts 
certain access and activity. Figure 1-5 shows areas within the MRS with potentially 
restrictive terrain and vegetation. 

1.4.4 MRS 07- Culebrita Artillery Impact Area 
MRS 07 includes the northern portion of Culebrita as well as Cayo Botella (a.ka. Ladrone 
Cay) (Figure 1-4). The Marines used this 375-acre area as an artillery impact area 
between 1936 and the late 1940s. The United States and the United Kingdom used Cayo 
Botella for an aircraft bombing/rocket target in 1969. Munitions included 20mm 
projectiles, flares, live and practice bombs up to 500 pounds, and 2.75-inch rockets as 
well as British bombs and rockets. Culebrita beaches and trails are used recreationally, 
and many boats visit the island each year. Culebrita was part of the land designated for 
use by the Department of the Navy in 1900; it was reported excess in 1972. This MRS is 
managed by the USFWS. 

1.5 PREVIOUS INVESTIGATIONS 

1.5.1 The following previous investigations are summarized for Culebra. For additional 
detail, please see the specific report referenced. These investigations cover all of 
Culebra including MRSs not covered in this Rl; in each case the applicable data is 
specified. Table 1-1 includes a summary of previous MEC found at only the MRSs 
and areas covered within this Rl. 

1.5.2 19911nventory Project Report (INPR) 

An INPR was signed on 24 December 1991, establishing the Culebra as a FUDS, defining 
a site boundary, and assigning FUDS Project Number 102PR006800 (USACE, 1991). The 
Findings and Determination of Eligibility concluded that "the site, except for 87.5 acres 
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still under control of the Navy, has been determined to be formerly used by the 

Department of Defense. It is therefore eligible for the Defense Environmental 
Restoration Program (DERP)." 

1.5.3 1995 Archives Search Report 

The Archives Search Report (ASR) was completed by the USACE Rock Island District in 
February 1995 (USACE, 1995) after reviewing available records, photographs, and 
reports that documented the history of the site. As part of the ASR, a site visit was 
conducted in October 1994, during which the team identified munitions debris (MD) on 
Cayo Botella, Cayos Geniqui and Cayo del Agua. In addition, MD was identified on 
Flamenco Beach, Flamenco Peninsula, and the hillside near Cerro Balcon. The ASR listed 
several ordnance items verified on site by either explosive ordnance disposal personnel 
or the ASR field team. 

1.5.4 1995 Interim Remedial Action 

In 1995 MTA, Inc. completed an interim remedial action on 3.66 acres of the Flamenco 
Bay Campground near Flamenco Beach to dispose of unexploded ordnance within 2 feet 
of the ground surface at the campground. Work was conducted on the site between 12 
May and 26 May 1995. MTA found 11 items of MEC and MD. While part of Flamenco 
Beach falls within MRS 04, the area covered in this interim removal action is outside the 
MRS boundary. 

1.5.5 1997 Final Engineering Evaluation I Cost Analysis 

In April 1997, Environmental Science and Engineering, Inc. (ESE) submitted the final 
engineering evaluation and cost analysis (EE/CA) for Culebra. The EE/CA investigation 
included surface and subsurface sample grids on Flamenco Peninsula, Isla Culebrita 
(MRS 07), Cayo Botella (MRS 07), Cayo del Agua (MRS 02), Cayo Lobo (MRS 02), and 
Cerro Balcon (MRS 02). MEC were found in all areas except Cayo Lobo and Cerro 
Balcon, where only MD was identified. 

1.5.6 2004 Unexploded Ordnance (UXO) Construction Support 

In June 2004, Ellis Environmental Group, LC (Ellis) submitted the Site-Specific Final 
Report, UXO Construction Support, Culebra Island Wildlife Refuge, Culebra Island, Puerto 
Rico (Ellis, 2004a). The report documented clearance efforts conducted by Ellis on 
Northwest Peninsula. The Northwest Peninsula is part of MRS 02, but this portion of 
MRS 02 was not included in this Rl. Ellis performed four phases of clearance from 
January 2001 to February 2004. Phase I consisted of construction support by clearing 
roadways, a wind generator foundation, a desalination plant foundation and re-grading 
the site. Phase II of the construction support was not exercised due to a stop in funding 
for the construction project. Phase Ill included surface clearance of 70 acres of bird 
nesting area and 4-foot-depth subsurface clearance of roadways, firebreaks and an 
observation post. Phase IV consisted of demilitarization of MD, construction of a fence 
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and information kiosk, and development of public awareness information. The public 
awareness information included a video, safety posters and brochures. 

1.5.7 2004 Archives Search Report Supplement 

The ASR Supplement was completed by the USACE Rock Island District as an addition to 
the 1995 ASR (USACE, 2004). This report provides details of aerial training conducted by 
the Navy between 1935 and 1975 and identifies the following range areas. 

• Mortar Range: This area is also called Cerro Balcon and is part of MRS 02 
(located within MRS 05). The following munitions may have been used in 
this area: 3" mortars and 4.2" mortars. 

• Shark Rock: Part of MRS 02, also known as Cayo Tiburon, this area was 
used as a target for aerial gunnery with bombs and rockets. Suspected 
ordnance includes 500-pound bombs and 5-inch rockets. Cayo Tiburon is 
not included within the scope of this Rl because it was determined to be 
inaccessible during the project scoping process. 

• Palada Cay: Part of MRS 02, also known as Cayos Geniqui, this area was 
used as a target for aerial gunnery with bombs and rockets. Suspected 
ordnance includes 500-pound bombs and 5-inch rockets. 

• Ladrone Cay: Part of MRS 02, also known as Cayo Botella (MRS 7), this 
area was used as a target for aerial gunnery with bombs and rockets. 
Suspected ordnance includes 500-pound bombs and 5-inch rockets. 

• Culebrita Strafing Range: This strafing range target was on the north side 
of Culebrita and is part of MRS 07. Suspected munitions include small 
arms, and 20 mm high-explosive incendiary (HEI) rounds. 

• Culebrita Torpedo Range: Firing at this range from the water north of 
Culebrita targeted the sheer cliffs of Cayos Geniqui, part of MRS 02. 
Suspected munitions include the Navy's general torpedo. 

• Twin Rocks: This area, also known as Los Gemelos, is part of MRS 02. 
These cays were used as targets for aerial bombs and rockets. Munitions 
included bombs, 5-inch rockets and 5-inch practice rockets. 

• Fungy Bowl: This area, also known as Alcarazza, is part of the original MRS 
02 but not included within the scope of this Rl because it was determined 
to be inaccessible during the project scoping process. This large rock was 
used as a target for aerial bombs and rockets. Suspected munitions 
include bombs and 5-inch rockets. 

• Cross Cay: This area, also known as Cayo Lobo, is part of MRS 02 and was 
used as a strafing and bombing target. Munitions included small arms, 
bombs, and 20 mm high-explosive incendiary. 

• Agua Cay: This area, also known as Water Key, is part of MRS 02 and was 
used as a target for bombing and rocket fire. Munitions include general 
purpose bombs and 2.75-inch rockets. 

• Air-to-Ground North: This target, at the northern tip of Northwest 
Peninsula, is part of the original MRS 02 but not included in the scope of 
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this Rl because it was determined to be inaccessible during the project 
seeping process. Munitions used include small arms, 500-pound bombs, 
2.75-inch rockets, and 11.75-inch Tiny Tim rockets. 

• Air-to-Ground South: This target was located at the northern tip of 
Northwest Peninsula and is part of the original MRS 02 but not included in 
the scope of this Rl because it was determined to be inaccessible during 
the project scoping process. Munitions used include small arms, sao
pound bombs, 2.75-inch rockets, and 11.75-inch rockets. 

• Rifle Range South: This small arms range is believed to be located on 
undeveloped land near the southern tip of the island in MRS 09, which is 
not included in this Rl. This range has not been confirmed; however, 
munitions used at this range would have included only small arms. 

1.5.8 2005 Revised Inventory Project Report 

A Revised INPR was completed in June 2005 (USACE, 2005a). The Revised INPR further 
clarified the military use of the Island of Culebra and divided the original site, Property 
No 102PR0068, into 14 separate MRSs. One hazardous and toxic waste project was 
identified and assigned the number 00, and 13 MMRP project areas were identified and 
assigned Risk Assessment Code scores. MRS 01 was not defined. 

1.5.9 2005 Supplemental Archives Search Report 

The Supplemental ASR was completed by the USACE St. Louis District in 2005 as an 
addition to the 1995 ASR (USACE, 2005c). The Supplemental ASR is the source of most 
of the historical information pertaining to site operations and identifies the key areas of 
focus for the Sl. This document provided a detailed summary of military activities 
conducted on Culebra and the surrounding cays. The document summarizes planned 
and/or executed maneuvers and training conducted at the site, including specific time 
periods, locations, and munitions used. 

1.5.10 2006 Non Time-Critical Removal Action 

Ellis Environmental Group, under contract to USACE, completed a non-time-critical 
removal action on portions of Culebra. The surface clearance included Cerro Balcon, 
Culebrita, and the adjacent cays (Cayo Botella, Cayo Tiburon, Los Gemelos, Cayo del 
Agua, Cayo Genequi, Cayo Lobo and Cayo Alcarraza). Soil samples were collected at 
Cayo Lobo and Cerro Balcon. 

1.5.11 2007 Site Inspection (SI) 

Parsons conducted a Sl to determine if further investigation under the MMRP were 
warrented. Due to the presence of MEC and MD observed during previous 
investigations and during the Sl field visit, a Rl was recommended at 12 of the 13 MRSs. 
No MEC was identified during the Sl; however, MD was identified on MRS 02, MRS 05, 
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and MRS 07. No MD was found at MRS 04. At MRS 02, MD was identified on Cayo Del 

Agua only. The Cays were only observed from a boat since they were inaccessible due to 
wave action, steep terrain and rocky cliffs. 

1.5.12 2008 Non Time-Critical Removal Action 

USA Environmental conducted a non time-critical removal action on Flamenco Beach (a 
portion of which is within MRS 04) and within selected beach areas at Isla Culebrita 
(MRS 07). The scope included Digital Geophysical Mapping (DGM) and the removal and 
disposal of all explosive hazards within the selected beach areas at Isla Culebrita and 
Culebra. MEC and MD were identified on Flamenco Beach and the Culebrita Beaches. 

Table 1-1: MEC Items Previously Identified for MRS 02, 04, OS and 07 
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Cayo del Botella B0-2 1997 

Cayo del Botella B0-2 1997 

Culebrita IC-4 1997 
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Cayo Lobo 2006 

Cerro Balcon 2006 
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Note: Only MEC items reported within the MRS boundaries included in this Rl report are included. 
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Figure 1-2 
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Legend 

MRS 07 Boundary 

0 200 400 Meters 
!!!!!!!!!!!!!!!!!!!!!!!~;;;;;;;;;;;;;;;;;;;;;;;;;;;a 

Data Source: ESRI World Topo 2D, 2002 
USA Prime Imagery, 2007 

Coordinate System: UTM 20N 
Datum: NAD83 
Units: Meters 



Culebra Munitions Site 
Culebra. Puerto Rico 

faARCAD1S MALCOb\1 PIRNIE 
~.,~ lo\11tcr-E.nv#'or,."ttt1fft,IJIJi,~ 

Figure 1-5 
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2 PROJECT REMEDIAL INVESTIGATION OBJECTIVES 

2.1 CONCEPTUAL SITE MODEL (CSM) AND PROJECT APPROACH 

2.1.1 Project Approach 
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2.1.1.1 All Rl tasks were performed in accordance with the Final MMRP Work Plan (EOTI, 
2010). The Work Plan, which includes the Sampling and Analysis Plan, was 

approved by the Corps of Engineers on 23 September 2010. The following 
summarizes the key elements of the Rl for the sites investigated on Culebra. 

Explosives Site Plan (ESP)- An ESP was prepared by the Army in accordance with Data 
Item Description (DID) MMRP-09-003 (Safety Submissions) and Engineer Manual (EM) 
1110-1-4009 (USACE, 2007b). The ESP is a stand-alone document that provided 
specifics on the minimum separation distance (MSD) and engineering controls that were 
enforced during intrusive operations. The Final ESP was approved on 1S October 2010. 

Rl Final MMRP Work Plan- The Rl Final MMRP Work Plan provided a detailed approach 
for MEC and MC Rl activities. The Final MMRP Work Plan was approved by the Army, 
USEPA, and Puerto Rico Environmental Quality Board (PREQB) and is dated March 2010. 

Rl Fieldwork- Fieldwork included the following tasks to meet the objectives of the Rl: 
Geophysical Prove-Out (GPO), intrusive investigation of subsurface anomalies, MC 
sampling and analysis. Field work was conducted within portions of MRS 04, OS, and 07. 
Rl field work was not conducted in MRS 2. 

GPO- A GPO was conducted to test the proposed equipment and methodologies in a 
site specific environment. However, analog methods were utilized in the field rather 
than DGM and as such the GPO results were not utilized. The decision to utilize analog 
geophysical methods was based on limited access to areas where the DGM methods are 
most appropriate. Limited rights of entry significantly reduced access to planned 
transect locations. Additionally, terrain and vegetation in much of the area with rights 
of entry reduced the effectiveness of DGM methods. The Final GPO Report is included 
as Appendix A. 

Intrusive Investigation- An intrusive investigation along transects and grids was 
conducted at MRS 04, MRS OS, and MRS 07. This task included intrusive investigation of 
anomalies, suspected MEC/Material Potentially Presenting an Explosive Hazard (MPPEH) 
destruction; MEC/MPPEH accountability and anomaly count; final disposal of MPPEH, 
MD, and range scrap; and MPPEH inspection. 

MC Sampling and Analysis- Surface soil and sediment samples were collected from MRS 
04, MRS OS and MRS 07 and analyzed for explosives and select metals. 
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Rl Report- This report is submitted in accordance with the US EPA document Guidance 

for Conducting Remedial Investigations and Feasibility Studies under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA)(1988) and the 
MMRP Center of Expertise Technical Update. The Rl Report is also submitted in 
accordance with the U.S. Army Munitions Response Remedial Investigation I Feasibility 
Study Guidance (USACE & USAEC, 2009d. 

2.1.2 Initial CSM 

2.1.2.1 The following presents the initial CSM for the Culebra MRSs based on the Sl data 
and data presented during the TPP process. No updates have been made to this CSM, 
which is considered the baseline. The updated CSM with explosive pathway analysis 
using results from the field work is presented in Section 4.0. 

2.1.2.1.1 Site Profile 

FUDS Name 

FUDS Location 

Culebra Island 
Military History 

Culebra Island - Former Used Defen Sites 

Culebra is located approximately seventeen miles east of Puerto 
Rico, twelve miles west of St. Thomas and nine miles north of 
Vieques. Its coordinates are Latitude 18.33Q N and Longitude: 
65.33Q w 
In 1898 Spain ceded public lands in Culebra and its adjacent cays to 
the U.S. In 1900, President Theodore Roosevelt placed Culebra 
under the jurisdiction of the Department of the Navy which 
through additional donations, transfers, and leases brought the 
total land controlled to approximately 4,800 acres. While portions 
of the Island were never formally acquired, military use included 
the entire Island of Culebra and all surrounding cays. 

While some advanced activities occurred as early as 1902, the first 
maneuvers at Culebra did not _begin until January 1914, with the 
Marines First Advance Base Expedition establishing several 
encampments and 3- inch and 5-inch gun batteries at the mouth of 
Great Harbor. The Marines' use of the island continued with 
exercises involving the firing of a range of artillery including 37mm, 
75mm, 3-inch, 155-mm, 7- inch, and 8-inch projectiles. In 1924, 
maneuvers included establishment of ammunitions dumps 
throughout the island, firing of 75mm and 155mm guns, and mine 
placement in several water areas around Culebra. 

The Navy and Marines began organizing joint exercises in 1934, 
referred to as the first Fleet Landing Exercise (FLEX), Fleet Problem 
XV. The exercises continued throu 1941 and included the use of 
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.30- caliber machine guns, 75mm batteries, 3-inch anti-aircraft 
guns, 6-inch gun batteries, and 6-inch naval guns. The operational 
history documents additional Marine landing exercises in 1946 and 
1947 but training exercises are believed to have continued until the 
late 1950s. 

From 1935 through 1975 the Navy used Culebra Island and 
surrounding cays for exercises involving aerial bombardment, 
submarine torpedo fire, and naval gunfire directed at Northwest 
Peninsula and many cays. All military use of the island was 
terminated in 1975. 

In 1971 the people of Culebra began protests, known as the Navy
Culebra protests, for the removal of the US Navy from Culebra. 
Four years later, in 1975, the use of Culebra as a gunnery range 
ceased and all operations were moved to Vieques. 

Beginning in 1978, all of the land acquired by the military on 
Culebra and the surrounding cays were transferred to the 
Department of the Interior or transferred to the government of 
Puerto Rico by quitclaim deed. These lands are currently managed 
by USFWS, DNER, or the Municipality of Culebra. 

Culebra (Snake Island) is an island municipality of Puerto Rico. It is 
also known as "Isla Chiquita" (Small Island) and "Ultima Virgen" 
(Last Virgin). Its total area including surrounding Cays is 7,000 
acres. It is an archipelago consisting of the main island and twenty
three smaller islands that lie off its coast. The largest of these cays 
are: Culebrita to the east, Cayo Norte to the northeast, and Cayo 
Luis Pena and Cayo Lobo to the west. It is divided in five wards: 
Dewey (capital), Flamenco, Fraile, Playa Sardinas 1, Playa Sardinas 2 
and San lsidrio. Culebra is characterized by an irregular topography 
and is approximately 7 by 5 miles. The coast is marked by cliffs, 
sandy coral beaches and mangrove forests. Inland, the tallest point 
on the island is Mount Resaca, with an elevation of 650 feet. 
According to the U.S. Army Corps the Island of Culebra and 
surrounding cays were divided into 13 MRSs based on the islands 
geography and historic military use totaling 9,460 acres (8,430 land 
acres and 1,030 acres of water). 

Facilities constructed by the 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 ordnance. 
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Currently the island has schools, residential areas, a clinic, an 
airport, restaurants, hotels, shops, and a few industrial companies. 
Water is provided by a desalination plant, built by the Navy, located 
on DNER land near the USFWS and DNER offices. The surrounding 
cays have no structures except Cayo Norte, which has a few full
time residents, and Culebrita, where the oldest operating 
lighthouse in the Caribbean is still maintained. Only Culebra and 
Cayo Norte have full-time residents. 

Culebra Island and the adjacent cays have 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 the 
Island is Monte Resaca, which is approximately 630 feet above 
mean sea level. The second highest point is Cerro Balcon at 511 
feet above mean sea level. Below is a description of each MRS 
included in this Task Order and information about present 
ownership of the land comprising the MRS. 

MRS-02- Northwest Peninsula, Cerro Balcon, and Adjacent Cayos 
This MRS includes Northwest Peninsula, Cerro Balcon, Cayo Lobo, 
Cayo Lobito, El Mono, Cayo Del Agua, Cayo Verba, Cayo Raton, 
Alcarraza, Los Gemelos, Piedra Stevens, Cayo Tiburon, Cayos 
Geniqui, and Cayo Sombrerito, encompassing approximately 660 
acres. 

In 1980, the General Services Administration (GSA) transferred 776 
acres to the USFWS to establish the Culebra National Wildlife 
Refuge. The remaining 936 acres were accepted in a quitclaim deed 
from the Secretary of the Interior by the Governor of Puerto Rico in 
1982. 

As part of this quitclaim deed, the governor agreed to the 
provisions of Section 204 of Public Law 93-166 stating that 
Northwest Peninsula was accepted in its present condition, having 
been used as a bombardment area by the Navy. It also stated that 
the grantor will hold no responsibility for decontamination nor any 
claims of damage or loss of property or persons associated with use 
or presence on the property. In accordance with Public Law 93-166, 
data were not collected on Northwest Peninsula. 

Currently, the DNER manages the southern half of Northwest 
Peninsula and the USFWS manages the northern half of Northwest 
Peninsula and the cays associated with MRS-02. 

MRS-04- Flamenco Maneuver Area 
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The SSO-acre MRS-04 includes Flamenco Lagoon and the hillside 
east of the lagoon. There are no records for lease or excess of this 
property; it is currently under private ownership. 

MRS-OS- Mortar and Combat Range Area 
MRS-OS, the largest MRS on Culebra Island, includes most of the 
landmass between Resaca Beach and Carenero Point, totaling 
approximately 2,842 acres. Historical records indicate that 1,SOO 
acres of land within MRS-OS and part of MRS 06 were leased in 
1924 from Mr. A. Lugo for gun emplacements and other possible 
camp sites. The property was returned to Mr. A Lugo in November 
1939. Most of MRS-OS is privately owned; however, USFWS 
manages a large portion of the property surrounding Mount Resaca 
and DNER manages the property along the beaches on the 
northeastern side of the site. 

MRS-07- Culebrita Artillery Impact Area 
MRS-07 includes the northern portion of Culebrita as well as Cayo 
Botella. Culebrita beaches are used recreationally, and many boats 
visit the island each r. This MRS is man the USFWS. 

2.1.2.1.2 Munitions I Release Profile 

Release Profiles for 
Culebra Island 
MRSs 

Culebra and an acent cays were use as an impact range r 
aerial bombs and rockets, missiles, mortars, and naval projectiles 
and torpedoes from 1903 untii197S. Munitions and Explosives of 
Concern, to include UXO, and Munition Constitutes (MC) can exist 
at these MRSs in a number of physical states that may create risk 
from exposure to explosive and chemical hazards. MEC may occur 
at the MRSs from either being abandoned or discarded at the site 
or from fired munitions that failed to function as designed. MCcan 
be released from fully intact munitions through corrosion and 
breaching of the casing or the development of cracks, or from 
dissolved filler leaking through screw threads on the munition 
casing, or exposed filler that resulted from incomplete detonation. 
This explosive filler may be scattered over the MRS or partially 
encased in the remains of the munition casing. 
MRS-02- Northwest Peninsula, Cerro Balcon, and Adjacent Cayos 
The Navy conducted fleet maneuvers and FLEXs on MRS-02 
between 1923 and 1941. During these exercises, Northwest 
Peninsula and the surrounding cays were heavily bombarded with 
high-explosive (HE) bombs, projectiles, and rockets, as well as 
illumination and practice rounds. Training continued through the 
19SOs and 1960s and in the ea 1960s aerial bombardment was 
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expanded from Northwest Peninsula, Los Gemelos, and Alcarazza 
to most of the cays on the east and west side of Culebra. Training 
continued until197S. Cerro Balcon, in the center of Culebra, was 
used as a mortar range target. 
MRS-04- Flamenco Lagoon Maneuver Area 
Records show that Combat Range No. 2, located on the south side 
of Flamenco Beach, was used for direct and indirect fire of small 
arms and 81mm mortars from firing positions on the hillside within 
MRS-04 during FLEX No.4 in 1938. Firing positions for 7Smm 
projectiles used during FLEX No. S in 1939 were also located in 
MRS-04. 
MRS-OS- Mortar and Combat Range Area 
MRS-OS, the largest MRS on Culebra Island, includes most of the 
landmass between Resaca Beach and Carenero Point, totaling 
approximately 2,842 acres. Historical training records indicate that 
many of the hills in this area may have been used for direct fire. 
Cerro Balcon Mortar Range, which is part of MRS-02, is surrounded 
by MRS-OS. Unexploded ordnance (UXO) has been identified near 
Cerro Balcon on portions of the MRS-OS property. MRS-OS includes 
two 1936 combat training areas leased for combat, target, and 
sweep-of-fire range training. Small arms and 81mm mortars may 
have been used at Combat Range No. 1 in 1937 during FLEX No.4. 
A 1924 standing barrage training area is also included in the MRS. 

MRS-07- Culebrita Artillery Impact Area 
MRS-07 includes the northern portion of Culebrita as well as Cayo 
Botella. The Marines used this 375-acre area as an artillery impact 
area between 1936 and the late 1940s. The United States and the 
United Kingdom used Cayo Botella for an aircraft bombing/rocket 
target in 1969. Munitions included 20mm projectiles, Mk 44 and 
Mk 4S flares, live and practice bombs up to 500 pounds, and 2.75-
inch rockets as well as British bombs and rockets. 

MRS-02- Bombs: GP: Mk 81; Mk 82; Mk 83; Mk 84 GP 

Practice Bomb: MK 76, 100 lb. bomb, Rocket: S-inch Zuni; 5-inch; 
Tiny Tim 11.7S-inch Mk 1 mod 0; general rockets Practice Rocket: 
Mk 8, 2.75- inch Projectiles: HEI Projectile: 20mm; 76mm; 10Smm 
HE Projectile: M1; 1SSmm; 75mm; 37mm AP: 8-inch Mk 21; 16-inch 
Mk 5; 7-inch; 8-inch; 3-inch; 6- inch; 12-inch shell; 3-inch shell 5-
inch Flat Nose; S-inch common; S-inch HE; S-inch Naval; 6-inch; 4-
inch shrapnel; 3-inch HE; 3-inch shrapnel; 14- inch projectile; 12-
inch Mortar: 81mm HE and practice; 3-inch, HE MK1; 4.2-inch HE 
M329A1Torpedo: General Navy Aircraftflares 

MRS-04- Mortar: 81mm HE and practice; 7Smm shrapnel 

MRS-OS- Mortar: 81mm HE and practice; 7Smm practice 

- Bombs: GP Bomb: Mk 82, d Rocket: S-inch 
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Zuni; Projectile: 75mm; 20mm HEI Mkl; 75mm, 2.75-inch 

At varying levels from 1902 until 1975 

MRS-02 -Northwest Peninsula, Cerro Balcon, and Adjacent Cayos 

Several previous investigations at this MRS have confirmed the 

presence of MEC and MD items. MRS-02 is a very diverse site that 
includes the smaller cays surrounding Culebra Island, Northwest 
Peninsula, and portions of Cerro Balcon. As shown above in the 
Types of Munitions section, MRS-02 has a large and diverse 
population of MEC items most of which were found on the 
Northwest Peninsula and Flamenco Beach, but MEC items have also 
been identified on Cayo Del Agua, Cayo Botella, Cayo Lobo, and 
Cerro Balcon. 

MRS-04- Flamenco lagoon Maneuver Area 
Previous investigations have not identified MEC or MD within MRS-
04; however, due to its close proximity to portions of MRS-02, it is 
possible that M EC are present on site. 

MRS-OS- Mortar and Combat Range Area 
Previous investigations at MRS-OS have confirmed the presence of 
MEC and MD items within this MRS to include MD within MRS-OS 
near Cerro Balcon. 

MRS-07- Culebrita Artillery Impact Area 
Previous investigations at MRS-07 have confirmed the presence of 
MEC and MD items within this MRS to include MD on the 
northeastern lobe of Culebrita. 

MEC Density Based Density will be described for each MRS associated with this task 
on Previous Site order based on site reconnaissance completed during a recent Site 
Activities Inspection conducted at each MRS and from historical investigation 

and removals efforts completed on a limited number of MRSs. 

MRS-02: Reconnaissance efforts encountered MK 80 series bomb 
body (1) MK 76 practice bomb body (25+), and Aircraft flares (2). 
Previous efforts at MRS-02 encountered: Bomb, SOD pound 
(3)Torpedo, MK 27(1) Candle- illumination, from 5-inch 38 naval 
projectile (13) Bomb, practice, 25 pound, MK76/BDU-33 (47) 
Projectile, 40mm, M81Al TP-T (3) Projectile, 3 inch, 50 HE (6), 3-
inch common MK3, MOD 7(1) Projectile Fuze, BD, from 5-inch 38 
projectile (2) Projectile, 40mm, Bofors(l) Rocket, 5-inch, HVAR{1) 
Bomb, practice, MK 23(1) Projectile, 20mm HEI(1) Mortar, 81mm(1) 
Naval Projectile, 5 inch (9), 5-inch/ 54 MK 41(1) Naval Projectile, 6 
inch(3) Grenade, w/o fuze(1) Mortar, 81mm(4) Fuze, projectile 
base 37mm H 1) Warhead, rocket, 5-inch(1) 
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Projectile, 76mm (1) Bomb, 100 pound(1) Bomb, 1,000 pound(1) 
Fuze, M151(1), Fuze, model1898, (2) Bomb, practice, 5 
pound,MK106 (4). 
MRS-04: No MEC or MD was encountered during the site 
reconnaissance and there is no record of MEC/MD being 
encountered at this MRS during previous investigative/removal 
efforts despite its operational history. 
MRS-OS: Reconnaissance efforts encountered 4.2-inch mortar 
round/base (1) .30-caliber cartridge (4) .30-caliber bullet (1). There 
is no record of additional MEC/MD being encountered at this MRS 
during previous investigative/removal efforts. 
MRS-07: Reconnaissance efforts encountered a single Mechanical 
time fuze. Previous efforts at MRS-07 encountered Bomb, practice, 
MK 76 w/MK 4 spotting charge (18) with (1) additional MK 
4spotting charge, Naval Projectile, 6-inch (1) Projectile, 20mm HEI 

Munitions debris is expected to be present at each of the four 
MRSs based upon their operational history, however; no MD was 
encountered at MRS-04 during the recent site reconnaissance. 
MRS-02, MRS-OS, and MRS-07 all reported some level of MD 
thought to be associated with the operational history involving 
military munitions. 

At the four MRSs previous efforts have included the collection and 
analysis of soil samples for explosives using Method SW8321A and 
for select metals using EPA SW-846 Methods 6010B or 6020, and 
Methods 7470A and 7471A for mercury. A summary of the results 
from that sampling effort is as follows: 
MRS-2: Explosive compounds were not detected in previously 
collected samples, but metals were detected in each of the 
samples. 
Chromium and zinc were the two metals reported to be present in 
elevated concentrations in some areas of MRS-02 thus were 
recommended during previous efforts to be retained for use in 
Screening Level Risk Assessments. 
MRS-04: Laboratory analysis of a single soil sample previously 
collected at MRS-04 detected several metals but no explosive 
compounds. The maximum detected concentration of each metal 
was compared to selected background concentrations however 
none of the soil analytes were recommended to be retained for 
consideration in a SLRA. 
MRS-OS: Labo of the six soil sam es detected 
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several metals but no explosive compounds. The maximum 
detected concentration of each metal was compared to selected 
background concentrations and four of the soil analytes (barium, 
chromium, copper, and zinc) were recommended to be retained for 
consideration in a SLRA. 
MRS-07: Laboratory analysis of a single soil sample previously 
collected at MRS-07 detected several metals but no explosive 
compounds. The maximum detected concentration of each metal 
was compared to selected background concentrations and three of 
the soil analytes (barium, copper, and zinc) were recommended to 
be retained for consideration in the SLRA. 

Migration of MEC on the surface may occur naturally through soil 
erosion or a storm event, or by human activities such as farming, 
ranching, construction, or maintenance at the site. Migration of 
MEC in the subsurface may occur naturally through surface soil 
erosion or by human activities such as intrusive activities such as 
farming or ranching techniques, construction, excavation, and/or 
maintenance at the site. Migration of MEC within near-shore 
marine environments and impounded water bodies is possible due 
to a storm event, potential dredging, and recreational activities 
such as crabbing, claiming, boating and diving. 

Migration of MC may occur naturally through surface soil erosion, 
plant or animal uptake, or by human activities such as maintenance 
and site work. If soil erosion and subsequent surface runoff carries 
MC into inland impounded water bodies, migration of MC through 
surface water and sediment contact, or indirect or direct ingestion 
can occur as well. Migration of MC may occur through 
groundwater. 
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The weather at Culebra Island is generally warm year round due to 
its tropical marine climate. Average rainfall is approximately 36 
inches, with the heaviest rain in May, October, September, and 
November. The months of August through November are 
considered the wet season, and the driest months are January 
through April. Daily temperatures average 80oF year round with an 
average maximum of 86°F and an average low of 74°F. Winds are 
generally from the east-northeast during November through 
January and from the east during February through October. 
Winds speeds average 8 knots. Hurricane season is from June 
through November, and severe hurricanes hit Culebra every 10 to 
20 rs. 

Culebra Island and the adjacent cays have 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. The second highest 
point is Cerro Balcon at 511 feet above mean sea level. The island 
has a limited variety of soil types, due to its volcanic origin, limited 
size, rugged terrain, and moderately uniform climate. Most soils, 
except along the slopes, are the result of weathering bedrock. The 
soils are well-drained and runoff is ra id. 

Culebra Island and the surrounding cays are part of the Culebra 
Archipelago. The rocks are predominantly intrusive or extrusive 
volcanic rocks consisting of andesite lava and tuff. The rocks in the 
north-central portion of Culebra and on the east side of Cayo Luis 
Pena contain diorite porphyry inclusions and have little to no 
porosity due to compaction and quartz and calcite growth in the 
pore space. Puerto Rico and its outlying islands are part of an 
island arc that largely consists of faulted and folded vulcaniclastic 
and sedimentary rock, locally intruded by igneous rock. These 
rocks ran from Cretaceous to Eocene in USGS 1999 . 

Soils are generally shallow and rocky and consist mostly of silts 
and clays. Loamy organic-rich soils are found in areas of dense 
vegetation and grasses, while sandy soils are found on tidal flats or 
areas near the beach. Many of the beaches on Culebra and the 
surrounding cays have clean white to tan sand, while other 
beaches are roc with a mix of cobbles and ieces of dead coral 
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Due to the shallow bedrock and impermeability of the lava and 
overlying soil, the potential for use of groundwater as potable 
domestic, municipal, or commercial water source is nonexistent. 
No aquifers are on Culebra Island and the adjacent cays which are 
suitable for su ble water. 

Fresh water is scarce on the island, and it is high in chloride and 
saline. Most residents get their water from a desalination plant 
installed by the Navy at the lower camp and from a water line 
from the Island of Puerto Rico. There are some shallow {10 to 20 
feet deep) wells in areas away from coastal seepage, but these 
wells are high in chloride concentrations and salinity. Surface 
water is also scarce, and creeks and streams are intermittent and 
seasonal. Normally they are dry and only collect and drain runoff 
water during rainstorms. Approximately 12 natural springs and 
seeps exist, but they are charged only during particularly wet 
seasons USACE-RI 1995 

Vegetation is moderately to extremely dense on undeveloped 
portions of Culebra, Luis Pena Cay, Northeast Cay, and Culebrita; 
however, vegetation is sparse or absent on many of the smaller 
cays as most are rocky with very little soil. Hazardous vegetation 
include the Mesquite acacia or thorny brush, which may be 
present on Culebra and all of the surrounding cays, and the 
poisonous Manchineel tree (also called Manzanillo Tree on 
Culebra), which is known to be present on Northwest peninsula 
and near Flamenco La on. 

The National Oceanic and Atmospheric Administration (NOAA) 
estimates that water depths average approximately 70 to 90 feet 
in the areas adjacent Culebra Island; however, some areas west of 
Flamenco Peninsula and east of Cayos Geniqui are more than 130 
feet deep. Localcharts show "Caution UXO [unexploded 
ordnance]" in the northern and western areas. Tidal data for 
Culebra Island indicates that tides are chiefly diurnal. The height 
difference between mean higher high water and mean lower low 
water is 1.1 feet. The mean tide level is 0.6 foot 
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2.1.2.1.4 Land Use and Exposure Profile 

Current Land Use 

Current Human 
Receptors 

Current Activities 
(frequency, nature 
of activity) 

Potential Future 
Land Use 

Potential Future 
Human w ... ,. .... ,"n'~" 

Potential Future 
Land Use Related 
Activities 
Land Use 
Restrictions 

There are two main commercial areas on Culebra: the town of 
Dewey, located on the west side of Great Harbor, and the area 
surrounding the airport. Most of the residential development is on 

the northwest end of Great Harbor; however, residents are 
scattered throughout the island. Two houses are present on Cerro 
Balcon and it is reported that land has been cleared for 
development on the southeast side of Cerro Balcon; therefore, 
future residential development is expected in this area. Lower 
Town, Flamenco Point, Mount Resaca, Northwest Peninsula, and 
all of the beaches are managed by the USFWS or DNER for wildlife 
conservation and recreational use. Specifically MRS-02 is currently 
a Wildlife refuge with protected areas for several species. MRS-04 
is privately owned and developed for tourist/recreational use. 
MRS-OS is a combination of Wildlife Refuge and some privately 
owned land used for cattle grazing. MRS-07 is designated as a 
Wildlife R 

Depending on the location within Culebra, potential current 
human receptors include a wide variety of people to include 
residents, outdoor site workers, construction/utility workers, 
recreational use and tres ssers. 

MRS-02 is designated as a Wildlife Refuge and is inaccessible to 
the public but is visited by FWS employees and researchers. MRS-
04 is accessible to the public and used for recreation at the beach. 
MRS-OS is wildlife refuge and privately owned and used for cattle 
grazing and is accessible to the public. MRS-07 is controlled by 
FWS and inaccessible to the public. 

It is anticipated that the land use will remain the same and that 
develo ment for similar oses will like continue on site. 

Same as current receptors. 

Same as current activities 

MRS-02 and MRS-07 are inaccessible to the public and MRS-04 
and MRS-OS are accessible. Some institutional controls in the form 
of signage have been placed at some locations on Culebra Island. 
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Beneficial Resources According to the National Wildlife Refuge System (NWRS), 
portions of Culebra Island and 22 of the associated cays are 
considered National Wildlife Refuge area. The three largest cayos 
are Culebrita, Cayo Norte, and Luis Pena. These resemble Culebra 
in that they all have sandy beaches, rugged coastline, and gentle 
to steep hills. Vegetation ranges from moderate to extremely 
dense. The smaller cays are primarily solid rock with sparse or no 
vegetation. A few of the smaller cays have small beaches; 
however most are ru rock all around 

Demographics/ The island is inhabited at an average density of 71.8 persons per 
Zoning square mile even though the population is concentrated near the 

town of Dewey and the Airport. Of the four MRSs only MRS-04, 
with 389, and MRS-OS, with SS3, have any residents within X of a 
mile of the site. Residents living X to Y2 miles from the MRSs are as 
follows: MRS-02 (11), MRS-04 (378), MRS-OS (47S), and MRS-07 
(0). Residents living 1/2 to 1 mile from the MRSs are as follows: 

Flora and Fauna 

MRS-02 (29), MRS-04 (777), MRS-OS (783), and MRS-07 (18). 
There are no known zonin uirements enforced on Culebra. 

The main island of Puerto Rico and its associated islands support 
7S federally listed threatened and endangered species consisting 
of 26 animals and 49 plants. Among this diverse group of fauna 
and flora are multiple species that are known to exist, potentially 
exist, or temporarily use areas within the Culebra Island, such as 
migratory birds. Of the 7S federally listed species, nine are known 
or are suspected to occupy 
Culebra Island and/or the associated cays. In addition to the 
federally listed species, 13 state-listed species are known to 
occupy Culebra Island and/or the associated cays. The 
federally and state-listed species includes both terrestrial and 
marine life. The federally listed species of most concern for the 
wildlife refuge are the Culebra Island giant anole, Virgin Islands 
tree boa, roseate tern, brown pelican, green sea turtle, hawksbill 
sea turtle, leatherback sea turtle, loggerhead sea turtle, 
Leptocereus grantianus (cactus), and Wheeler's peperomia. Due 
to declining populations, the elkhorn and staghorn corals in 
the surrounding waters are proposed to be federally listed 
threatened and enda species. 
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According to the National Register Information System (NRIS), 
National Historic Landmarks (NHL) list, National Heritage Areas 
(NHA) list, and National Park Service (NPS), there is only one 
registered cultural resource within the boundaries of the Culebra 
Island site. On the Isla Culebrita (MRS 07) is an historic lighthouse 
called Faro Isla de Culebritas; however, the lighthouse is ocated 
outside of the MRS boundary. The lighthouse is not open to the 
public due to building deterioration. According to the Puerto Rico 
State Historic Preservation Office (SHPO), there are no known 
architectural resources within the boundaries of the Culebra 
Island site; however, an architectural survey has not yet been 
conducted for Culebra. An archeological survey performed at 
Lower Camp in 1992 found evidence of prehistoric and historic 
inhabitants distributed over a half-acre area within the Lower 
Ca site. 

2.2 PRELIMINARY REMEDIATION GOALS AND REMEDIAL ACTION OBJECTIVES 

2.2.1 The Rl was conducted to adequately characterize MRSs 02, 04, OS and 07 for the 
purpose of developing and evaluating effective remedial alternatives. The 
characterization was designed to find the nature and extent risks related to MEC 
and MC within each MRS. The primary goal of the Rl is to determine the 
following: 

• Nature and extent of contamination, evaluate risk, and determine if a remedial 
action may be warranted 

2.2.2 To achieve the objectives of this Rl, the MRSs required sufficient characterization 
of the presence of MEC and MD. MEC and MD were to be characterized in these 
areas based on analog transects and intrusive data collected during the Rl. The 
MEC characterization goals included: 

• Determining the nature and extent of the MEC and MD on the surface by 
conducting analog transects across MRS 04, 05, and 07 within accessible areas; 

• Digging anomalies along analog transects to characterize subsurface MEC risk; 
• Documenting the intrusive findings; and 

• Removing and destroying identified MEC. 

2.2.3 The preliminary action objectives (PAOs) for all of the MRSs is to limit interaction 
between residual MEC and persons accessing the MRSs. 
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2.2.4 MC was assessed through a sampling program for explosives and metals at 

locations where MEC and selected MD was found and at specific locations 
determined by the technical project planning (TPP) team. The analytical MC of 
concern was selected on the basis of the MEC and MD items recovered at the 
site. The standard analytical methods include USEPA Method GOlOB for 
antimony, barium, chromium, copper, lead, and zinc; USEPA Method 7471A for 
mercury; and USEPA Method 83308-modified for explosives. The MC 

characterization goals include the following: 

• Collecting soil and sediment samples to characterize the nature and extent of MC; 

• Collecting background samples for comparison to sample results; 

• Conducting a human and ecological risk assessment with the MC results. 

2.2.5 While data gaps exist due to the inaccessibility of portions of the MRSs being 
investigated, each of the MRSs were adequately investigated to characterize the 
general nature and extent of MEC and MC contamination. 

2.3 PRELIMINARY IDENTIFICATION OF POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE 

REQUIREMENTS AND "To BE CONSIDERED" INFORMATION 

2.3.1 Definition of Applicable or Relevant and Appropriate Requirements 
(ARAR) 

According to 40 CFR 300.5, applicable requirements means those cleanup standards, 
standards of control, and other substantive requirements, criteria, or limitations 
promulgated under federal environmental or state environmental or facility siting laws 
that specifically address a hazardous substance, pollutant, contaminant, remedial 
action, location, or other circumstance found at a CERCLA site. Relevant and 
appropriate requirements means those cleanup standards, standards of control, and 
other substantive requirements, criteria, or limitations promulgated under federal 
environmental or state environmental or facility siting laws that, while not "applicable" 
to a hazardous substance, pollutant, contaminant, remedial action, location, or other 
circumstance at a CERCLA site, address problems or situations sufficiently similar to 
those encountered at the CERCLA site that their use is well suited to the particular site. 

2.3.1.1 Response actions under FUDS must identify and attain or formally waive ARARs 
under Federal and State laws (ER 200-3-1). Although the Rl is not considered a 
response action, preliminary identification of chemical-specific and location
specific applicable or relevant and appropriate requirements (ARARs) is 
conducted during Rl site characterization. ARARs are used as a "starting point" to 
determining the protectiveness of a site remedy. When ARARs do not exist for a 
particular chemical or remedial activity, other criteria, advisories, and guidance 
referred to as To Be Considered (TBC) are useful in designing and selecting a 
remedial alternative. 
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2.3.1.2 As the RI/FS process continues, the list of ARARs and TBCs will be updated, 
particularly as guidance is issued by commonwealth and federal agencies. ARARs 
and TBCs will be used as a guide to establish the appropriate extent of site 
cleanup; to aid in scoping, formulating, and selecting proposed treatment 
technologies; and to govern the implementation and operation of the selected 
remedial alternative. As part of the FS, primary consideration should be given to 
remedial alternatives that attain or exceed the requirements of the identified 
ARARs and TBCs. Throughout the RI/FS phase, ARARs and TBCs are identified 

and used by taking into account the following: 

• Contaminants suspected or identified to be at the site; 

• Chemical analysis performed, or scheduled to be performed; 
• Types of media (air, soil, ground water, surface water, and sediment); 

• Geology and other site characteristics; 

• Use of site resources and media; 

• Potential contaminant transport mechanisms; 
• Purpose and application of potential ARARs and TBCs; and 

• Remedial alternatives considered for site cleanup. 

2.3.1.3 Chemical-Specific. Chemical-specific requirements define acceptable exposure 
levels for specific hazardous substances and, therefore, may be used as a basis 
for establishing preliminary remediation goals and cleanup levels for chemicals 
of concern in the designated media. Chemical-specific ARARs and TBCs are also 
used to determine treatment and disposal requirements for remedial actions. In 
the event a chemical has more than one requirement, the more stringent of the 
two requirements will be used. 

2.3.1.4 Location-Specific. Location-specific requirements set restrictions on the types of 
remedial actions that can be performed based on site-specific characteristics or 
location. Alternative remedial actions may be restricted or precluded based on 
federal and state laws for hazardous waste facilities or proximity to wetlands, 
floodplains or man-made features, such as existing landfills, disposal areas, and 
local historic landmarks or buildings. 

2.3.1.5 Action-Specific. Action-specific requirements set controls or restrictions on the 
design, implementation, and performance of remedial actions. They are 
triggered by the particular types of treatment or remedial actions that are 
selected to accomplish the cleanup. After remedial alternatives are developed, 
action-specific ARARs and TBCs that specify remedial action performance levels, 
as well as specific contaminant levels for discharge of media or residual chemical 
levels for media left in place, are used as a basis for assessing the feasibility and 
effectiveness of the remedial action. 
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Potential ARARs and TBCs at Culebra 

Chemical- Specific TBCs Target Cleanup Levels 

Chemical-Specific ARARs and TBCs • Puerto Rico Water Quality Standard 

Regulation 

• EPA Regional Screening Levels for 
Soil, Sediment, and Surface Water 

Location-Specific ARARs and TBCs • Substantive requirements of the 
Endangered Species Act 16 U.S.C 
Sections 1538 and 1540 

• Coastal Zone Management Act 

Action-Specific ARARs and TBCs • Substantive requirements of the 
Migratory Bird Treaty Act (16 USC 
703) 

• RCRA Subpart X 

Note: Substantial requirements of RCRA Subpart X are potential ARARs if consolidated shots are 
anticipated. Demolition activities alone which do not include consolidated shots do not trigger Subpart X 
requirements. 

2.4 INSTITUTIONAL ANALYSIS 

2.4.1 Institutional analyses are prepared to support the development of institutional 
control strategies and plans of action as a munitions response alternative. These 
strategies rely on existing powers and authorities of government agencies to 
protect the public at large from MEC risks. 

2.4.2 A review of government institutions and private entities that exercise jurisdiction 
and ownership of the areas indicates that the property encompassing Culebra is 
under the jurisdiction of several private landowners and agencies including the 
US Fish and Wildlife Service. The U.S. Army does not own or control any 
property on Culebra and cannot implement, maintain, or enforce land use 
controls (LUCs). Before any alternative containing a LUC component can be 
selected, there needs to be documented commitment from the current 
landowners that they will implement, maintain, and enforce the LUCs. 

2.5 DATA NEEDS AND DATA QUALITY OBJECTIVES 

2.5.1 Data Needs 

2.5.1.1 Technical Project Planning (TPP) meetings were periodically held with USACE, 
USEPA and PREQB during the field work planning and Final MMRP Work Plan 
development stage of the Rl. Site characterization goals were discussed and 
agreed upon through the TPP process and review of the Final MMRP Work Plan. 
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Table 2-1 provides a summary of agreed-upon MEC and MC field activities for 

the Rl at MRS 02, MRS 04, MRS OS, and MRS 07. Changes from the Final Work 
Plan were discussed at the March 2011 TPP Session. 

Table 2-1: Summary of Rl Field Activity Decisions 

- Due to the lack of rights-of-entry in the 
Cerro Balcon area and because the 
outlying cays were inaccessible, no MEC or 
MC field activities could be conducted 

No MEC or MC field activities for MRS 02 during the Rl. This was discussed at the 
during the Rl. March 2011 TPP session. 

-Future remedial actions will be based 
upon historical data and current I future 
land use. 

Investigation of metallic - Collection of - Characterize explosive safety hazards, 
anomalies along surface soil including MEC and MPPEH on the surface 
transects. Transects will samples near MEC and in the subsurface in accessible areas. 
be limited to accessible and MD - Investigate and characterize MC in the 
areas based on ROEs, - Collection of surface soil and sediment. 
vegetation, sensitive sediment samples -Collect data to support a MEC Hazard 
habitats and terrain. from lagoons and Assessment (HA). 

streams 
-Collect data to support site remedial 
action decisions. 

Investigation of metallic - Collection of -Characterize explosive safety hazards, 
anomalies along surface soil including MEC and MPPEH on the surface 
transects. Transects will samples near MEC and in the subsurface. 
be limited to accessible and MD - Investigate and characterize MC in the 
areas based on ROEs, -Collection of surface soil and sediment. 
vegetation, sensitive sediment samples -Collect data to support a MEC HA. 
habitats and terrain. from lagoons and 

- Collect data to support site remedial 
streams 

action decisions. 

Investigation of metallic - Collection of -Characterize explosive safety hazards, 
anomalies along surface soil including MEC and MPPEH on the surface 
transects. Transects will samples near MEC and in the subsurface. 
be limited to accessible and MD -Investigate and characterize MC in the 
areas based on ROEs, - Collection of surface soil and sediment. 
vegetation, sensitive sediment samples -Collect data to support a MEC HA. 
habitats and terrain. from lagoons and 

streams 
-Collect data to support site remedial 
action decisions. 
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2.5.2 Data Quality Objectives 

2.5.2.1 The use of Data Quality Objectives (DQOs) is a systematic approach for 
establishing the quality and quantity of data needed to support project 
decisions. To establish DQOs, the intended use of the data, possible 
consequences of incorrect decisions attributed to inadequate or invalid data, 
and an acceptable level of uncertainty must be considered. Guidelines followed 
in the preparation of DQOs are set out in EM 1110-1-4009, Engineering and 
Design - Military Munitions Response Actions and Guidance on Systematic 
Planning Using the Data Quality Objectives Process, USEPA QA/G-4 (USEPA, 
2007b). The DQO process is fully outlined in the Final MMRP Work Plan. 

2.5.2.2 Based on the DQO process outlined in the Final MMRP Work Plan and the TPP 
process, the following project DQOs were established for the Rl. 

2.5.3 Data Quality Objectives for MEC Investigation 
2.5.3.1 DQOs for MEC are summarized in the following tables. The DQOs presented in 

the Final Work Plan were modified during the March 2011 TPP session. DQOs 
were modified based on the identification of inaccessible areas (due to terrain, 
vegetation, and sensitive habitats) and the lack of ROEs achieved for the MRSs. 
DQOs were revised to focus on collecting information in accessible areas 
frequented by human receptors. 

Table 2-2: MEC Data Quality Objectives for Cerro Balcon Area at MRS 02 

State the 
Problem 

Identify the 
Decision 

Identify Inputs 

Define the nature and extent of MEC contamination within the area 
of interest that may pose a potential threat to human health and the 
environment for the purpose of developing and evaluating viable 
remedial altern if re uired. 
Determine where MEC contamination poses an unacceptable risk to 
human health and the environment and may require further 
investigation to develop and evaluate potential remedial response 
alternatives or support a recommendation of no further action is 
necessa 

• Historical information (e.g., ASR, field notes, aerial photos, 
maps) regarding potential MEC. 

• Observations: 
o Visual field MEC confirmation 
o Type(s)/location(s) of MEC 

• Proximity to inhabited locations and structures (public roads, 
recreation paths, homes, etc.) 

• Accessibility of the site 

• The Conceptual Site Model (i.e. historical information {ASR, 
field notes, aerial MEC 
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type(s), anticipated MEC distribution, terrain and vegetation, 
current/proposed land use, and natural and cultural 
boundaries.) 

• Statistically calculated MEC densities based on historical use of 
area, previous MEC investigation and removals, and current 
field sampling data. 

• 
• 
• 

• 
• 
• 
• 

• 

Present and/or future land use considerations . 

Statistical ana is tools . 

Established MRSs will be utilized to subdivide investigation 
areas. 

Limited to the ground surface and near surface . 

Exclusive of inaccessible areas (due to vegetation I terrain) . 

Time frame for collection (including ecological factors) . 

Spatial boundary based on geophysical equipment capabilities 
for particular MEC types and site conditions. 

Ri ts of Ent 

Data will be collected along meandering transects using one of two 
methods, depending on terrain, vegetation, and other factors. 

• Qualitative Reconnaissance- meandering transects divided 
into 200' segments that are investigated with analog 
geophysical techniques. The team will count "hits" and keep a 
log of the "hits" per segment. Detected anomalies will be 
investigated by UXO technicians as they are detected. Once 
the segment is characterized by a MPPEH item or three or 
more indicators of MEC, no additional intrusive investigation 
will be conducted on the segment. The investigation will be 
conducted as a typical"mag and dig" on the meandering 
transect segments. 

• Digital geophysical mapping along meandering transects with 
250 feet separation with no more than 25 feet or 10% 
deviation from course r h tation or lack of ROE). 

If all the inputs to the decision rule were performed to the standard 
of Quality Control/Quality Assurance (QC/QA) procedures as specified 
in the QAPP and the Work Plan, then the error is within tolerable 
limits. 
Meandering transects will be utilized to establish a contamination 
boundary and possibly reduce the area of interest. 
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Table 2-3: MEC Data Quality Objectives for Adjacent Cays at MRS 02 

State the 
Problem 

Identify the 
Decision 

Identify Inputs 

Define 
Boundaries of 
Study 

Develop a 
Decision Rule 

Specify 
Tolerable Limits 
of Detection 
Error 
Optimize the 
Design for 
Obtain Data 

Define the nature and extent of MEC contamination within the area 
of interest that may pose a potential threat to human health and the 
environment for the purpose of developing and evaluating viable 
remedial alternatives, if re uired. 

Determine where MEC contamination poses an unacceptable risk to 
human health and the environment and may require further 
investigation to develop and evaluate potential remedial response 
alternatives or support a recommendation of no further action is 
necessa . 

• Historical information (e.g., ASR, field notes, aerial photos, maps) 
regarding potential MEC. 

• Observations: 

• Accessibility of the site 

• The Conceptual Site Model (i.e. historical information {ASR, field 

notes, aerial photographs, maps}, anticipated MEC type(s), 
anticipated MEC distribution, terrain and vegetation, 
current/proposed land use, and natural and cultural boundaries.) 

• Statistically calculated MEC densities based on historical use of 
area, previous MEC investigation and removals, and current field 
sampling data. 

• Present and/or future land use considerations. 

• Statistical ana is tools. 

• Established MRSs used to subdivide investigation areas. 

• Limited to the ground surface and near surface. 

• Exclusive of inaccessible areas (due to vegetation I terrain). 

Based on access controls and access limitations due to adequate 
beaching areas, terrain and vegetation exposure to receptors is very 
limited. The expected future land use area is limited to wildlife 
management with no development and limited access. The CSM 
indicates limited completed exposure pathways and the sensitive 
habitat limits potential remedial alternatives. Therefore existing 
data, from historical records is sufficient to make the decision. 

Based on limited exposure pathways identified in the CSM and the 
limited remedial alternatives that can be implemented without 
violating ARARs, existing data is sufficient to make the decision. 

Existing, historical data will be used to make decisions since there is 
limited access and limited potential remedial alternatives. 
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Table 2-4: MEC Data Quality Objectives for MRS 04 

Define the nature and extent of MEC contamination within the area 
of interest that may pose a potential threat to human health and the 
environment for the purpose of developing and evaluating viable 
remedial alternati uired. 

Determine where MEC contamination poses an unacceptable risk to 
human health and the environment and may require further 
investigation to develop and evaluate potential remedial response 
alternatives or support a recommendation of no further action is 

necessa . 

• Historical information (e.g., ASR, field notes, aerial photos, 
maps) regarding potential MEC. 

• Observations: 
o Visual field MEC confirmation 

o Type(s)/location(s) of MEC 

• Proximity to inhabited locations and structures (public roads, 
recreation paths, homes, etc.) 

• Accessibility of the site 

• The Conceptual Site Model (i.e. historical information {ASR, 
field notes, aerial photographs, maps}, anticipated MEC 
type(s), anticipated MEC distribution, terrain and vegetation, 

current/proposed land use, and natural and cultural 
boundaries.) 

• Statistically calculated MEC densities based on historical use of 
area, previous MEC investigation and removals, and current 
field sampling data. 

• 
• 
• 

• 
• 
• 
• 

• 

Present and/or future land use considerations . 

Statistical anal ·stools . 

Established MRSs will be utilized to subdivide investigation 
areas. 

Limited to the ground surface and near surface . 

Exclusive of inaccessible areas (due to vegetation I terrain) . 

Time frame for collection (including ecological factors) . 

Spatial boundary based on geophysical equipment capabilities 
for particular MEC types and site conditions. 

hts of En 
Data will be collected along meandering transects using one of two 
methods, depending on terrain, vegetation, and other factors. 

• Qualitative Reconnaissance - meandering transects divided 
into 200' ents that are i with ana 
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geophysical techniques. The team will count "hits" and keep a 
log of the "hits" per segment. Detected anomalies will be 
investigated by UXO technicians as they are detected. Once 
the segment is characterized by a MPPEH item or three or 
more indicators of MEC, no additional intrusive investigation 
will be conducted on the segment. The investigation will be 
conducted as a typical"mag and dig" on the meandering 
transect segments. 

• Digital geophysical mapping along meandering transects with 
250 feet separation with no more than 25 feet or 10% 
deviation from course hea ion or lack of RO . 

If all the inputs to the decision rule were performed to the standard 
of Quality Control/Quality Assurance (QC/QA) procedures as specified 
in the QAPP and the Work Plan, then the error is within tolerable 
limits. 
Meandering transects will be utilized to establish a contamination 
boundary and possibly reduce the area of interest. 

Table 2-5: MEC Data Quality Objectives for Private Parcels at MRS OS 

State the 
Problem 

Identify the 
Decision 

Identify Inputs 

Define the nature and extent of MEC contamination within the area 
of interest that may pose a potential threat to human health and the 
environment for the purpose of developing and evaluating viable 
remedial alternatives, if re uired. 

Determine where MEC contamination poses an unacceptable risk to 
human health and the environment and may require further 
investigation to develop and evaluate potential remedial response 
alternatives or support a recommendation of no further action is 
necessa 

• Historical information (e.g., ASR, field notes, aerial photos, 
maps) regarding potential MEC. 

• Observations: 
o Visual field MEC confirmation 
o Type(s)/location(s) of MEC 

• Proximity to inhabited locations and structures (public roads, 
recreation paths, homes, etc.) 

• Accessibility of the site 
• The Conceptual Site Model (i.e. historical information {ASR, 

field n antic· ated MEC 
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type(s), anticipated MEC distribution, terrain and vegetation, 
current/proposed land use, and natural and cultural 
boundaries.) 

• Statistically calculated MEC densities based on historical use of 
area, previous MEC investigation and removals, and current 
field sampling data. 

• 
• 
• 

• 
• 
• 
• 

• 

Present and/or future land use considerations . 
Statistical ana is tools . 

Established MRSs will be utilized to subdivide investigation 
areas. 
Limited to the ground surface and near surface . 
Exclusive of inaccessible areas (due to vegetation I terrain) . 

Time frame for collection (including ecological factors) . 

Spatial boundary based on geophysical equipment capabilities 
for particular MEC types and site conditions. 
Ri ts of Entry 

Data will be collected along meandering transects using one of two 
methods, depending on terrain, vegetation, and other factors. 

• Qualitative Reconnaissance- meandering transects divided 
into 200' segments that are investigated with analog 
geophysical techniques. The team will count "hits" and keep a 
log of the "hits" per segment. Detected anomalies will be 
investigated by UXO technicians as they are detected. Once 
the segment is characterized by a MPPEH item or three or 
more indicators of MEC, no additional intrusive investigation 
will be conducted on the segment. The investigation will be 
conducted as a typical"mag and dig" on the meandering 
transect segments. 

• Digital geophysical mapping along meandering transects with 
250 feet separation with no more than 25 feet or 10% 
deviation from course n or lack of ROE 

If all the inputs to the decision rule were performed to the standard 
of Quality Control/Quality Assurance (QC/QA) procedures as specified 
in the QAPP and the Work Plan, then the error is within tolerable 
limits. 
Meandering transects will be utilized to establish a contamination 
boundary and possibly reduce the area of interest. 
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Table 2-6: MEC Data Quality Objectives for Wildlife Refuge at MRS OS 

State the 
Problem 

Identify the 
Decision 

Identify Inputs 

Define 
Boundaries of 
Study 

Develop a 
Decision Rule 

Specify 
Tolerable Limits 
of Detection 
Error 

Optimize the 
Design for 
Obtain Data 

Define the nature and extent of MEC contamination within the area 
of interest that may pose a potential threat to human health and the 
environment for the purpose of developing and evaluating viable 
remedial alternatives, if re uired. 

Determine where MEC contamination poses an unacceptable risk to 
human health and the environment and may require further 
investigation to develop and evaluate potential remedial response 
alternatives or support a recommendation of no further action is 
necessary. 

• Historical information (e.g., ASR, field notes, aerial photos, maps) 
regarding potential MEC. 

• Observations: 
o Accessibility of the site 

• The Conceptual Site Model (i.e. historical information {ASR, field 
notes, aerial photographs, maps}, anticipated MEC type(s), 
anticipated MEC distribution, terrain and vegetation, 
current/proposed land use, and natural and cultural boundaries.) 

• Statistically calculated MEC densities based on historical use of 

area, previous MEC investigation and removals, and current field 
sampling data. 

• Present and/or future land use considerations. 

• Statistical ana stools. 

• Established MRSs will be utilized to subdivide investigation areas. 

• Limited to the ground surface and near surface. 
• Exclusive of inaccessible areas (due to vegetation I terrain). 

• Time frame for collection (including ecological factors). 
Based on access controls and access limitations due to terrain and 
vegetation exposure to receptors is very limited. The expected future 
land use area is limited to wildlife management with no development 
and limited access. The CSM indicates limited completed exposure 
pathways and the sensitive habitat limits potential remedial 
alternatives. Therefore existing data, from historical records is 
sufficient to make the decision. 
Based on limited exposure pathways identified in the CSM and the 
limited remedial alternatives that can be implemented without 
violating ARARs, existing data is sufficient to make the decision. 

Existing, historical data will be used to make decisions since there is 
limited access and limited potential remedial alternatives. 
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Table 2-7: MEC Data Quality Objectives for Beaches/Trails at MRS 07 

State the 
Problem 

Identify the 
Decision 

Identify Inputs 

Define 
Boundaries of 
Study 

Develop a 
Decision Rule 

Define the nature and extent of MEC contamination within the area 
of interest that may pose a potential threat to human health and the 
environment for the purpose of developing and evaluating viable 
remedial alternative uired. 
Determine where MEC contamination poses an unacceptable risk to 
human health and the environment and may require further 
investigation to develop and evaluate potential remedial response 
alternatives or support a recommendation of no further action is 
necessa 

• Historical information (e.g., ASR, field notes, aerial photos, 
maps) regarding potential MEC. 

• Observations: 
o Visual field MEC confirmation 
o Type(s)/location(s) of MEC 

• Proximity to inhabited locations and structures (public roads, 
recreation paths, homes, etc.) 

• Accessibility of the site 
• The Conceptual Site Model (i.e. historical information {ASR, 

field notes, aerial photographs, maps}, anticipated MEC 
type(s), anticipated MEC distribution, terrain and vegetation, 
current/proposed land use, and natural and cultural 
boundaries.) 

• Statistically calculated MEC densities based on historical use of 
area, previous MEC investigation and removals, and current 
field sampling data. 

• 
• 
• 

• 
• 
• 
• 

• 

Present and/or future land use considerations . 
Statistical ana · tools . 

Established MRSs will be utilized to subdivide investigation 
areas. 
Limited to the ground surface and near surface . 
Exclusive of inaccessible areas (due to vegetation I terrain) . 
Time frame for collection (including ecological factors) . 
Spatial boundary based on geophysical equipment capabilities 
for particular MEC types and site conditions. 
R of E 

Data will be collected along meandering transects using one of two 
methods, depending on terrain, vegetation, and other factors. 

• Qualitative Reconnaissance- meander transects divided 
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into 200' segments that are investigated with analog 
geophysical techniques. The team will count "hits" and keep a 
log of the "hits" per segment. Detected anomalies will be 
investigated by UXO technicians as they are detected. Once 
the segment is characterized by a MPPEH item or three or 
more indicators of MEC, no additional intrusive investigation 
will be conducted on the segment. The investigation will be 
conducted as a typical"mag and dig" on the meandering 
transect segments. 

• Digital geophysical mapping along meandering transects with 
150 feet separation with no more than 25 feet or 10% 
deviation from course (for heavy ation or lack of ROE . 

If all the inputs to the decision rule were performed to the standard 
of Quality Control/Quality Assurance (QC/QA) procedures as specified 
in the QAPP and the Work Plan, then the error is within tolerable 
limits. 

Meandering transects will be utilized to establish a contamination 
boundary and possibly reduce the area of interest. 

Table 2-8: MEC Data Quality Objectives for Vegetated Areas at MRS 07 

State the 
Problem 

Identify the 
Decision 

Identify Inputs 

Define the nature and extent of MEC contamination within the area 
of interest that may pose a potential threat to human health and the 
environment for the purpose of developing and evaluating viable 
remedial alternatives, if re uired. 
Determine where MEC contamination poses an unacceptable risk to 
human health and the environment and may require further 
investigation to develop and evaluate potential remedial response 
alternatives or support a recommendation of no further action is 
necessa 

• Historical information (e.g., ASR, field notes, aerial photos, 
maps) regarding potential MEC. 

• Observations: 
o Accessibility of the site 

• The Conceptual Site Model (i.e. historical information {ASR, 
field notes, aerial photographs, maps}, anticipated MEC 
type(s), anticipated MEC distribution, terrain and vegetation, 
current/proposed land use, and natural and cultural 
boundaries.) 

• Statistical! calculated MEC densities based on historical use 
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of area, previous MEC investigation and removals, and current 
field sampling data. 

Present and/or future land use considerations . 

Statistical ana stools . 

Established MRSs will be utilized to subdivide investigation 
areas. 

Limited to the ground surface and near surface . 

Exclusive of inaccessible areas (due to vegetation I terrain) . 

Time frame for collection (including ecological factor . 

Based on access controls and access limitations due to terrain and 
vegetation exposure to receptors is very limited. The expected future 
land use area is limited to wildlife management with no development 
and limited access. The CSM indicates limited completed exposure 
pathways and the sensitive habitat limits potential remedial 
alternatives. Therefore existing data, from historical records is 
sufficient to make the decision. 

Based on limited exposure pathways identified in the CSM and the 
limited remedial alternatives that can be implemented without 
violating ARARs, existing data is sufficient to make the decision. 

Existing, historical data will be used to make decisions since there is 
limited access and limited potential remedial alternatives. 

2.5.4 Data Quality Objectives for MC Investigation 

2.5.4.1 DQOs for MC sampling and analysis were developed following the same 
guidelines previously described for the MEC investigation and are summarized in 
the following tables. The DQOs presented in the Final Work Plan were modified 
during the March 2011 TPP session. DQOs were modified based on the 
identification of inaccessible areas (due to terrain, vegetation, and sensitive 
habitats) and the lack of ROEs achieved for the MRSs. DQOs were revised to 
focus on filling data gaps, where possible. 

Table 2-9: MC Data Quality Objectives for Cerro Balcon Area at MRS 02 

State the 
Problem 

Define the nature and extent of MC contamination within the Cerro 
Baleen area of MRS 2 that may pose a potential threat to human 
health and the environment, relative to potential receptors and their 
activity, for the purpose of developing and evaluating viable remedial 
alternatives, if uired. 
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Determine where MC contamination poses an unacceptable risk to 
human health and the environment and may require further 
investigation to develop and evaluate potential remedial response 
alternatives or support a recommendation of no further action is 
necessa . 

• Historical information from previous uses of the site 
• Location of MEC and MD identified in previous investigations 

at the Cerro Balcon Area 
• Location of MEC, MD, range structures, and other evidence of 

munitions based on MEC characterization/geophysical 
investigations to be completed in the field 

• Compare soil metals detections in biased samples to site
specific background concentrations 

• Compare soil and sediment metal and explosive detections to 
USEPA residential Regional Screening Levels (RSL) (if required) 

• Screeni evel ecol I risk assessment 

• Overall Cerro Balcon Area boundary; MRS boundaries 
• Exclusive of inaccessible areas (due to vegetation I terrain I 

sensitive species and habitat) 

• Sampling locations based on documentation of previous use 
and previous investigations/removals 

o MC may be present in the known impact areas 
(especially areas with visible ground scarring or impact 
craters) 

o MC may be present in areas of previous removal 
actions and potentially areas outside the impact areas 
due to migration 

• Sampling locations limited to MEC investigation areas 
• Sampling locations based on the intrinsic geophysical MEC 

investigation in fixed range locations 

• 

o MC may be present in front of and behind the firing 
lines, in target areas, and in other identified impact 
areas 

o Surface soil from areas within the fixed ranges with 
identified MEC will also be sampled for MC 

• Compare biased metals results to site-specific background 
concentrations to determine if there are differences 

• If soil and sediment samples results exceed site-specific 
background concentrations, results will be compared to 
USEPA residential RSLs and eco I screenin levels 
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• If there are exceedances of the assessment levels, additional 
samples will be collected to delineate the soil to the 
appropriate assessment levels 

• If vertical delineation is necessary, a more extensive 
subsurface investigation will be conducted 

• Two possible decision errors for this project: 
o Concluding that the suspect medium (surface soil) 

within the boundaries of the study is contaminated 
when it is really not (Type I error) 

o Concluding that the soil within the boundaries of the 
study is not contaminated when it really is (Type II 
error) 

• I error is more tolerable; minimize II errors 

• Employ judgmental sampling- focus sampling locations at 

areas most likely to contain residual MC (firing points, target 
areas, impact areas) 

• Analyze at method quantitation limits (MQLs) that are equal 
to or lower than screeni levels to minimize II errors 

Table 2-10: MC Data Quality Objectives for Adjacent Cays at MRS 02 

State the 
Problem 

Identify the 
Decision 

Identify Inputs 

Define the nature and extent of MC contamination within the portion 
of MRS 2 consisting of the surrounding cays, which may pose a 
potential threat to human health and the environment, relative to 
potential receptors and their activities, for the purpose of developing 
and evaluatin viable remedial alternative if re uired. 
Determine where MC contamination poses an unacceptable risk to 
human health and the environment and may require further 
investigation to develop and evaluate potential remedial response 
alternatives or support a recommendation of no further action is 
necessa 

• Historical information from previous uses of the site 

• Location of MEC and MD identified in previous investigations 
at the adjacent cays 

• Location of MEC, MD, range structures, and other evidence of 
munitions based on MEC characterization/geophysical 
investi ations to be com leted in the field 
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• Overall adjacent cays boundary; MRS boundaries 

• Exclusive of inaccessible areas (due to vegetation I terrain I 
sensitive species and habitat) 

• Ri hts of Ent 

Based on access restrictions and due to inadequate beaching areas 
and steep cliffs on many of the cays, exposure to receptors is very 
limited. The expected future land use area is limited to wildlife 
management with no development and limited access. The CSM 
indicates limited completed exposure pathways and the sensitive 
habitat limits potential remedial alternatives. Therefore existing 
data, from historical records is sufficient to make the decision. 
Based on limited exposure pathways identified in the CSM and the 
limited remedial alternatives that can be implemented, existing data 
is sufficient to make the decision. 

Existing, historical data will be used to make decisions since there is 
limited access and limited potential remedial alternatives. 

Table 2-11: MC Data Quality Objectives for MRS 04 

Define the nature and extent of MC contamination within MRS 4 that 
may pose a potential threat to human health and the environment, 
relative to potential receptors and their activities, for the purpose of 
devel and evaluati viable remedial alternative uired. 
Determine where MC contamination poses an unacceptable risk to 
human health and the environment and may require further 
investigation to develop and evaluate potential remedial response 
alternatives or support a recommendation of no further action is 
necessa . 

• Historical information from previous uses of the site 

• Location of MEC and MD identified in previous investigations 
at the Flamenco Lagoon Area 

• Location of MEC, MD, range structures, and other evidence of 
munitions based on MEC characterization/geophysical 
investigations to be completed in the field 

• Compare soil metals detections in biased samples to site
specific background concentrations 

• Compare soil and sediment metal and explosive detections to 
USEPA residential RSL (if required) 

• 
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• Overall Flamenco Lagoon Area boundary; MRS boundaries 

• Exclusive of inaccessible areas (due to vegetation I terrain I 
sensitive species and habitat) 

• Sampling locations based on documentation of previous use 
and previous investigations/removals 

o MC may be present in the known impact areas 
(especially areas with visible ground scarring or impact 
craters) 

o MC may be present in areas of previous removal 
actions and potentially areas outside the impact areas 
due to migration 

• Sampling locations limited to MEC investigation areas 

• Sampling locations based on the intrinsic geophysical MEC 
investigation in fixed range locations 

o MC may be present in front of and behind the firing 
lines, in target areas, and in other identified impact 
areas 

o Surface soil from areas within the fixed ranges with 
identified MEC will also be sampled for MC 

• R of E 

• Compare biased metals results to site-specific background 
concentrations 

• If soil and sediment samples results exceed site-specific 
background concentrations, results will be compared to 
USEPA residential RSLs and ecological screening levels 

• If there are exceedances of the assessment levels, additional 
samples will be collected to delineate the soil to the 
appropriate assessment levels 

• If vertical delineation is necessary, a more extensive 
subsurface invest ion will be conducted 

• Two possible decision errors for this project: 

• 

o Concluding that the suspect medium (surface soil) 
within the boundaries of the study is contaminated 
when it is really not (Type I error) 

o Concluding that the soil within the boundaries of the 
study is not contaminated when it really is (Type II 
error) 

I error is more tolerable· minimize II errors 
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• Employ judgmental sampling- focus sampling locations at 
areas most likely to contain residual MC (firing points, target 
areas, impact areas) 

• Analyze at MQLs that are equal to or lower than screening 
levels to minimize II errors 

Table 2-12: MC Data Quality Objectives for Private Parcels at MRS OS 

State the 
Problem 

Identify the 
Decision 

Identify Inputs 

Define 
Boundaries of 
Study 

Define the nature and extent of MC contamination within the portion 
of MRS 5 consisting of privately owned parcels, which may pose a 
potential threat to human health and the environment, relative to 
potential receptors and their activities, for the purpose of developing 
and evaluati viable remedial alternative uired. 
Determine where MC contamination poses an unacceptable risk to 
human health and the environment and may require further 
investigation to develop and evaluate potential remedial response 
alternatives or support a recommendation of no further action is 
necessa 

• Historical information from previous uses of the site 
• Location of MEC and MD identified in previous investigations 

at the private parcels 

• Location of MEC, MD, range structures, and other evidence of 
munitions based on M EC characterization/geophysical 
investigations to be completed in the field 

• Compare soil metals detections in biased samples to site
specific background concentrations to determine if there are 
differences 

• Compare soil and sediment metal and explosive detections to 
USEPA RSLs (if required) 

• Screenin level ecological risk assessment f re uired 

• Overall private parcels boundary; MRS boundaries 

• Exclusive of inaccessible areas (due to vegetation I terrain I 
sensitive species and habitat) 

• Sampling locations based on documentation of previous use 
and previous investigations/removals 

o MC may be present in the known impact areas 
(especially areas with visible ground scarring or 
impact craters) 

o MC may be present in areas of previous removal 
actions and ntial areas outside the im 
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• Sampling locations limited to MEC investigation areas 

• Sampling locations based on the intrinsic geophysical MEC 
investigation in fixed range locations 

• R 

o MC may be present in front of and behind the 
firing lines, in target areas, and in other identified 
impact areas 

o Surface soil from areas within the fixed ranges with 
identified MEC will also be sampled for MC 

• Compare biased metals results to site-specific background 
concentrations 

• If soil and sediment samples results exceed site-specific 
background concentrations, results will be compared to 
USEPA residential RSLs and ecological screening levels 

• If there are exceedances of the assessment levels, additional 
samples will be collected to delineate the soil to the 
appropriate assessment levels 

• If vertical delineation is necessary, a more extensive 
subsurface investi ·an will be conducted 

• Two possible decision errors for this project: 
o Concluding that the suspect medium (surface soil) 

within the boundaries of the study is contaminated 
when it is really not (Type I error) 

o Concluding that the soil within the boundaries of 
the study is not contaminated when it really is 
(Type II error) 

• T I error is more tolerable· minimize e II errors 

• Employ judgmental sampling- focus sampling locations at 
areas most likely to contain residual MC (firing points, target 
areas, impact areas) 

• Analyze at MQLs that are equal to or lower than screening 
levels to minimize II errors 
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Table 2-13: MC Data Quality Objectives for Wildlife Refuge at MRS OS 

State the Define the nature and extent of MC contamination within the portion 
Problem of MRS 5 consisting of designated Wildlife Refuge, which may pose a 

potential threat to human health and the environment, relative to 
potential receptors and their activities, for the purpose of developing 
and evaluati viable remedial alternatives, if uired. 

Identify the Determine where MC contamination poses an unacceptable risk to 
Decision human health and the environment and may require further 

investigation to develop and evaluate potential remedial response 
alternatives or support a recommendation of no further action is 
necessa 

Identify Inputs • Historical information from previous uses of the site 

Define 
Boundaries of 
Study 

Develop a 
Decision Rule 

Specify 
Tolerable 
Limits of 
Detection Error 

Optimize the 
Design for 
Obtaini Data 

• Location of MEC and munitions debris identified in previous 
investigations at the Wildlife Refuge 

• Location of MEC, munitions debris, range structures, and other 
evidence of munitions based on MEC 
characterization/geophysical investigations to be completed in 
the field 

• Overall Wildlife Refuge boundary; MRS boundaries 
• Exclusive of inaccessible areas (due to vegetation I terrain I 

sensitive species and habitat) 

• hts of En 
The expected future land use area is limited to wildlife management 
with no development and limited access. USFWS personnel will 
access the site to complete wildlife management. The CSM indicates 
limited completed exposure pathways and the sensitive habitat limits 
potential remedial alternatives. Therefore existing data, from 
historical records is sufficient to make the decision. 
Based on limited exposure pathways identified in the CSM and the 
limited remedial alternatives that can be implemented, existing data is 
sufficient to make the decision. 

Existing, historical data will be used to make decisions since there is 
limited access and limited potential remedial alternatives. 
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Table 2-14: MC Data Quality Objectives for Beaches and Trail at MRS 07 

State the 
Problem 

Define the nature and extent of MC contamination within readily 
accessible portions of MRS 7 that may pose a potential threat to 
human health and the environment, relative to potential receptors and 
their activities, for the purpose of developing and evaluating viable 
remedial alternatives if re uired. 

Identify the Determine where MC contamination poses an unacceptable risk to 
Decision human health and the environment and may require further 

investigation to develop and evaluate potential remedial response 
alternatives or support a recommendation of no further action is 
necessa 

Identify Inputs • Historical information from previous uses of the site 

Define 
Boundaries of 
Study 

• Location of MEC and munitions debris identified in previous 
investigations at the beaches and trails 

• Location of MEC, munitions debris, range structures, and other 
evidence of munitions based on MEC 
characterization/geophysical investigations to be completed in 
the field 

• Compare soil metals detections in biased samples to site
specific background concentrations 

• Compare soil and sediment metal and explosive detections to 
United States Environmental Protection Agency (USEPA) 
residential Regional Screening Levels (RSL) (if required) 

• Screen evel ecological risk assessment if re uired 

• Overall beaches and trails boundary; MRS boundaries 

• Exclusive of inaccessible areas (due to vegetation I terrain I 
sensitive species and habitat) 

• Sampling locations based on documentation of previous use 
and previous investigations/removals 

o MC may be present in the known impact areas 
(especially areas with visible ground scarring or impact 
craters) 

o MC may be present in areas of previous removal actions 
and potentially areas outside the impact areas due to 
migration 

• Sampling locations limited to MEC investigation areas 

• Sampling locations based on the intrinsic geophysical MEC 
investigation in fixed range locations 

o MC may be present in front of and behind the firing 
lines, in target areas, and in other identified impact 
areas 
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o Surface soil from areas within the fixed ranges with 
identified MEC will also be sampled for MC 

• Compare biased metals results to site-specific background 
concentrations 

• If soil and sediment samples results exceed site-specific 
background concentrations, results will be compared to USEPA 
residential RSLs and 

• ecological screening levels 

• If there are exceedances of the assessment levels, additional 
samples will be collected to delineate the soil to the 
appropriate assessment levels 

• If vertical delineation is necessary, a more extensive subsurface 
invesf ion will be conducted 

• Two possible decision errors for this project: 
o Concluding that the suspect medium (surface soil) 

within the boundaries of the study is contaminated 
when it is really not (Type I error) 

o Concluding that the soil within the boundaries of the 
study is not contaminated when it really is (Type II error) 

• e I error is more tolerable· minimize Type II errors 

• Employ judgmental sampling- focus sampling locations at 
areas most likely to contain residual MC (firing points, target 
areas, impact areas) 

• Analyze at method quantitation limits (MQLs) that are equal to 
or lower than screeni levels to minimize e II errors 

Table 2-15: MC Data Quality Objectives for Vegetated Areas at MRS 07 

State the 
Problem 

Identify the 
Decision 

Define the nature and extent of MC contamination within heavily 
vegetated portions of MRS 7 that may pose a potential threat to human 
health and the environment, relative to potential receptors and their 
activities, for the purpose of developing and evaluating viable remedial 
alterna uired. 

Determine where MC contamination poses an unacceptable risk to 
human health and the environment and may require further 
investigation to develop and evaluate potential remedial response 
alternatives or support a recommendation of no further action is 
necessa 
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• Historical information from previous uses of the site 
• Location of MEC and munitions debris identified in previous 

investigations at the vegetated areas 
• Location of MEC, munitions debris, range structures, and other 

evidence of munitions based on MEC 
characterization/geophysical investigations to be completed in 
the field 

• Overall vegetative areas boundary; MRS boundaries 

• Exclusive of inaccessible areas (due to vegetation I terrain I 
sensitive species and habitat) 

• Rights of Entry 
The expected future land use area is limited to wildlife management 
with no development and limited access. USFWS personnel will access 
the site to complete wildlife management. The CSM indicates limited 
completed exposure pathways and the sensitive habitat limits potential 
remedial alternatives. Therefore existing data, from historical records is 
sufficient to make the decision. 

Based on limited exposure pathways identified in the CSM and the 
limited remedial alternatives that can be implemented, existing data is 
sufficient to make the decision. 

Existing, historical data will be used to make decisions since there is 
limited access and limited potential remedial alternatives. 

2.5.4.2 All QA I QC procedures outlined in the Final MMRP Work Plan were followed 
closely. These procedures and the overall design of the investigation were 
created initially to assure that all of the DQOs were met. The QA/QC procedures 
followed are outlined in detail in Section 3 of the Final MMRP Work Plan. Based 
upon the design of the investigation, the revised DQOs outlined above for this Rl 
were met for the accessible areas of the MRSs. Portions of each MRS were not 
accessible for the Rl field work. 
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3.1.1 Rl field activities at the MRSs began in October 2010 and continued through March 
2011. The MEC field investigation team consisted of a SUXOS, a dual UXO Safety 
Officer (UXOSO) I UXO Quality Control Specialist (UXOQCS), and UXO Technician 
Ills, UXO Technician lis, and UXO Technician Is. Rl field activities were completed 
on 24 March 2011. The following sections discuss the various portions of the 
MEC field investigation and results in detail. 

3.1.2 The following major tasks were performed to meet the project objectives: 

• Geophysical Prove Out (GPO); 

• Brush cutting and surface sweep; 

• Analog transects and mini-grids 

• Intrusive investigation and identification of anomalies 

• Proper disposal of all recovered MEC, MD and non-MD material in 
accordance with federal, state and local regulations: 

• MC sampling. 

3.1.3 The primary analog instrument identified in the Final Work Plan was the White 
Eagle Spectrum XLT. This instrument was tested in the test-strip and its 
performance was compared to that of the Schonstedt GA-52Cx. The Schonstedt 
proved to be able to locate items at a greater depth; however, due to the 
geology it was not effective in many areas. The project team mobilized the 
White Model DFX-300. This instrument proved more effective at eliminating 
geological effects than the White XLT but was inferior to the Mine Lab F3. CEHNC 
provided Mine Labs F3 for the teams to use for the duration of the project. One 
was provided starting 15 February 2011 and a second was provided on 23 
February 2011. 

3.1.4 Before engaging in any activities on site, all personnel reviewed the ESP, Rl Work 
Plan and the Accident Prevention Plan (APP). A Daily Safety Meeting was 
completed every morning before the commencement of the day's activities. 

3.2 MEC CHARACTERIZATION 
3.2.1 Geophysical Prove-Out 

3.2.1.1 It was determined in the field that qualitative reconnaissance, using analog 
equipment would be utilized for all MRSs based on the site conditions. However, 
the team determined that it was advantageous to test the digital geophysical 
equipment, even if it was not used during the Rl data collection. The GPO was 
performed to evaluate the geophysical sensor and navigational instruments. The 
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results can be used to make future decisions about the most appropriate 

equipment to use during future activities on Culebra. 

3.2.1.2 The GPO was design to test the capabilities of geophysical equipment. Various 
size seed items used to simulate expected MEC were buried at various depths 
based on expected penetration depths and theoretical equipment detection 
depths. EOTI used data published in Table 7.3 of the 23 June 2000 version of EM 
1110-1-4009 as a guide to estimate potential penetration depth. Although 
subsequent version do not include the table, the information remains useful in 
designing geophysical test plots. Details on the GPO can be found in the Final 
GPO Report {Appendix A). 

3.2.2 De-Vegetation and Surface Clearance 

3.2.2.1 UXO technicians performed a 100% surface clearance along each transect prior 
to the brush cutting and intrusive investigation. A de-vegetation and surface 
clearance team, comprised of UXO technicians and local brush cutters, 
performed a technology-aided surface removal and vegetation removal along 
all transects. 

3.2.2.2 Natural debris (e.g., fallen trees) was moved from the areas to be cleared, and 
small trees and brush were cut to grade with no disturbance to the roots or 
ground surface (Photograph 3-3). All brush and natural debris were spread 
thinly into the surrounding areas. A biologist familiar with the local flora and 
fauna was present during brush clearing activities to monitor the field crew and 
ensure no sensitive habitats were destroyed. 

Photograph 3-1: Brush clearing at MRS 07 
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3.2.3.1 Approximately 23.S miles of analog transects were collected from MRS 04, OS, 
and 07. No investigation took place at MRS 02 due to access issues (Cays) and 
lack of ROEs (Cerro Baleen). Several attempts to access the cays via boat were 
made; however, they were unsuccessful based on sea conditions and inadequate 
landing areas. According to the local population, weather conditions typically 
prohibit access to the cays during that time of year. Once it was determined that 
access to the cays was not feasible, it was determined that historical data 
available for the cays provide adequate information for risk characterization. 

3.2.3.2 A total of 466 anomalies were intrusively investigated across the MRSs (38 in 
MRS 04, 406 in MRS OS, and 22 in MRS 07). During the investigation, two (2) 
MEC items were discovered; both in MRS 07. The MEC items in MRS 07 were 
discovered in the northwest portion of the MRS along transect 28A on the 
ground surface. The location of MEC items were recorded using hand-held GPS 
equipment. The location of MD was recorded by the UXO teams based on the 
measured distance from start point of the transect segment. Table 3-1 
summarizes the MEC investigation for each MRS. Table 3-2 provides a summary 
of all MEC and MD items identified with specified depths. The majority of MD 
was found on or near to the surface, with the exception of MD on MRS S, which 
was located about 12 inches bgs. Figures 3-2, 3-4, and 3-6 show the intrusive 
results for MRS 04, MRS OS, and MRS 07, respectively. All excavation holes were 
backfilled to their prior condition. 

3.2.3.3 At the conclusion of all intrusive activities, approximately 43 pounds (lbs) of MD 
items were identified and removed from the investigated area. The majority of 

the MD was found in MRS OS {18 MD items) and MRS 07 (22 MD items), and the 
remainder of the anomalies uncovered non-munitions-related metal waste such 
as barbed wire or nails. 

3.2.3.4 Based on the intrusive results, one 25 x 2S foot mini-grid was established and 
investigated in MRS 04 north of Flamenco Lagoon and three mini-grids were 
investigated in MRS OS on 7 and 8 March 2011. Grids were placed along 
transects in areas where there were indicators of potential MEC. The initial 
locations of the grids were proposed during a TPP meeting. Based on discussion 
at the meeting an additional grid was placed in MRS 04. The decision not to 
place grids in MRS 07 was based on the revised CSM and DQOs. No MEC or MD 
was observed in any of the grids. 
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02 
No MEC investigation activities were conducted at MRS 02 during the Rl due to accessibility 
issues (Cays) and lack of ROEs (Cerro Balcon), as discussed upon at the March 2011 TPP. 

04 2.03 38 
None - Fragments 

- Fragments (9) 
- 30 caliber cartridges (2) 

OS 19.42 406 
None - 81mm mortar (3) 

- 4.2" mortar base 
- Small arms ammunition 
debris 

- MKS Mod 0 Rocket - Expended flare 
- MK8 Demo Hose - 20 mm 

- Partial rotating band 
- Powder train time fuze 

07 2.04 22 
(PTTF) 

- Brass frag (9) 
- Partial fuze body 
- Shotgun shell 
- 3"'projectile fragments 
- Lead bullet 

Photograph 3-2: MkS Mod 0 Rocket in MRS 07 
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Photograph 3-5: Mk8 Demolition Hose in MRS 07 

Table 3-2: MEC and MD Locations - Rl Investigation 
....... ~ ' tR!''' ~i'il ~~ .~@L~iiJw,.,,.M . . (y . ·~ 

17a 4 

23b-2 5 

24A-5 5 

24A-5 5 

26c-7 5 

29A-10 5 

29c-10 5 

29c-12 5 

29c-12 5 

29c-12 5 

29c-12 5 

29c-12 5 

31c-1 5 

31c-2 5 

32c-3 5 

35B-9 5 

41b-4 5 

42b-2 5 

43b-2 5 

4A-3 7 

3A-1 7 
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Fragment 

Fragment 

30 caliber cartridge 
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Fragment 
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Fragment 

Fragment 

Fragment 
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81 mm mortar fragments/ 
tail boom 
81mm mortar fragments, 
(5 Pounds) 
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Fragment 

81mm mortar fragment 

PTIF Fuze, expended 

Partial Rotating band 

3-5 

~h(in~'1t 
2 

8 

0.5 

0.5 

7 

0 

8 

8 

6 

10 

12 

8 

0 

0 

0.5 

0 

8 

8 

14 

0 

1 

Revision 0 
February 2013 



;;;.. 
1 

••• , 1 ranliltCI ~' 
12A-4 7 MD 

28A-9 7 MD 

4A-5 7 MD 

4A-5 7 MD 

4A-5 7 MD 

4A-6 7 MD 

4A-6 7 MD 

4A-6 7 MD 

4A-6 7 MD 

4A-6 7 MD 

4A-6 7 MD 

4A- 7 MD 

4A-7 7 MD 

4A-8 7 MD 

8A-l 7 MD 

8A-4 7 MD 

8A-5 7 MD 

8A-6 7 MD 

28A-9 7 MEC 

28A-9 7 MEC 
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,.,., 
Expended Flare 0 

20mm projectile 0 

Brass Fragment 0 

Brass Fragment 0 

Brass Fragment 0 

Brass Fragment 0 

Brass Fragment 0 

Brass Fragment 0 

lead bullet 0 

Brass Fragment 0 

Brass Fragment 0 

Brass Fragment 0 

Partial Fuze body 0 

Shotgun shell 0 

Partial Fuze body 0 

Fragment from 3" Projectile 0.5 

Fragment from 3' Projectile 0.5 

Lead bullet 0.5 

MK 5 Mod 0 Rocket 0 

Mk 8 Demo hose 0 

3.2.4 Demolition and Disposal Operations 

All demolition and disposal was conducted in accordance with the Final Approved 
Explosive Siting Plan (ESP) and Final MMRP Work Plan. Onsite destruction of all 
MEC/MPPEH was conducted on 21 March 2011. One demolition shot took place on the 
northwestern portion of MRS 7 near where the MEC were found. The demolition hole 
was inspected; the debris was removed, and the hole was then backfilled. After the 
demolition was completed, the items were inspected to confirm final classification (i.e., 
MEC). No post-demolition MC soil samples were collected. 

3.2.5 MEC Results Summary 

3.2.5.1 A Mk 5 Mod 0 rocket and a MK 8 demolition hose were identified on the surface 
in the northwestern portion of MRS 07. During the investigation, 49 MD were 
found, totaling 43 lbs, and included items associated with mortars, 3-inch 
projectiles, 20 mm projectiles, flares, fuzes, small arms ammunition, and 
unidentifiable fragments. The investigation confirmed that MD and metal scrap 
(non-munitions related metal) were located on the surface and in the subsurface 
at MRS 04, MRS OS, and MRS 07. The remainder of the anomalies were 
identified as either non-munitions-related metallic debris, such as barbed wire 
and small arms ammunition not related to military use or geologic anomalies. 
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3.2.5.2 The results of MEC and MC Rl field activities are shown on Figures at the end of 
this section. Approximately 24 miles (123,000 feet) were investigated during the 
Rl. A complete risk characterization for MEC within the studied MRSs in Culebra 
is included in Section 4. 

3.3 MC CHARACTERIZATION 

3.3.1 Environmental samples were collected in MRS 04, MRS, OS, and MRS 07 March 21-
23, 2011. No environmental samples were collected in MRS 02 due to a lack of 
rights-of-entry in the Cerro Baleen area and adverse site conditions and the 
inaccessibility of the adjacent cays. Surface soil and sediment samples were 
collected where munitions or munitions debris was found. The samples were 
analyzed for explosives and metals found in munitions or their breakdown 
products. Based on the phased approach established for MC sampling no 
subsurface soil, surface water, or groundwater samples were collected. 

02 
MC sampling was not conducted in MRS 02 due to the lack of rights-of-entry in the Cerro Balcon 

area and because the adjacent cays could not be accessed due to site conditions. 

Selected Surface soil samples 

metals were collected near 
04 6 3 3 5 (antimony, locations where MEC 

barium, and MD were found 

chromium, along the cleared 

copper, lead, transects. Sediment 

mercury, and locations were 
05 14 2 4 10 zinc) and limited due to dry 

explosive conditions. Sediment 

suite samples were 
collected from 

lagoons and streams. 
07 8 2 3 5 Sampling locations 

are shown on Figures 

3-1, 3-3, and 3-5. 

3.3.2 Twenty-eight surface soil samples, plus QA/QC samples, were taken at MRS 04, 
MRS 05, and MRS 07 at biased locations near where MEC and MD were found. 
Nine surface soil samples were collected at the MRSs (one in MRS 04, six in MRS 
05, and two in MRS 07) during the 2006 Sl fieldwork at Culebra Island and used 
in the evaluation of human and ecological risk discussed in Section 6. Soil 
sample locations are shown on Figures 3-1 to 3-5. 

3.3.3 Ten background soil samples were collected from MRS 04, MRS OS, and MRS 07 
and analyzed for metals listed in Table 3-3. The three samples collected from 
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MRS 07 were collected outside of the MRS, south of the southern MRS boundary 

directly south of a trail used by visitors to Culebrita. The background samples 
collected at MRS 04 and MRS OS were taken within the MRS boundary since 
there are no locations on Culebra which are not part of a MRS. Samples 
collected from MRS 04 and MRS OS were biased to locations were no MEC or MD 
was found during previous MEC investigations in an effort to collect soil 
unaffected by historic munitions use in on the island. Background soil sample 
locations are shown on Figures 3-1 to 3-5. 

3.3.4 A total of seven sediment samples were taken at MRS 04, MRS OS, and MRS 07 at 
random locations from lagoons and streams (Figures 3-1, 3-3, 3-5). Four 
sediment samples were collected at the MRSs (two in MRS 04, one in MRS OS, 
and one in MRS 07) during the 2006 Sl fieldwork at Culebra Island and used in 
the evaluation of human and ecological risk discussed in Section 6. Sediment 
sample locations are shown on Figures 3-1 to 3-S. 

3.3.S Ten surface soil samples were collected before and after the detonation of 
ordnance in the Cerro Baleen area of MRS 02 in 2001 by Ellis during construction 
support activities. These samples were used in the qualitative analysis of MC 
that will be developed for MRS 02. This data was used in the evaluation of 
human and ecological risk discussed in Section 6 as no samples were collected in 
MRS 02 during the Rl. 

3.4 Field Sampling Methods 
3.4.1 Surface soil samples were composite samples collected using the Cold Regions 

Research and Engineering Laboratory (CRREL) 7-sample wheel approach. Sample 
design and locations are described in Table 3-3. Each of the surface soil samples 
was collected from a depth of 0 to 2 inches bgs using disposable sampling 
equipment. Each sampling location was cleared of surface vegetation prior to 
sample collection. New sterile sampling equipment and new gloves were used at 
each sampling location. Soil characteristics for each soil sample were logged on 
a sampling log form (Appendix C). The remaining soil was disposed of on the 
ground surface at the sampling locations from which they were collected. 

3.4.2 Sediment samples were discrete samples collected from available surface water 
bodies such as lagoons and streams. Each of the sediment samples was 
collected from a depth of 0 to 6 inches bgs using disposable sampling equipment 
avoiding the collection of rocks, twigs, leaves and other debris. Each sample 
container was filled to zero headspace. New sterile sampling equipment and 
new gloves were used at each sampling location. 

3.4.3 Soil and sediment sampling locations were recorded in the sampling logs as 
sampling was completed. When possible, distances to reference points were 
given. Surface sampling locations were recorded using a handheld Global 
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Positioning System (GPS). Photographs were taken of each of the sampling areas 

(Appendix D). MEC I Multiple Anomaly Discovery Logs were not completed 
because no MEC or MD discoveries occurred during soil sampling. 

3.5 Chemistry Analyses 
3.5.1 The analytical MC of concern were selected on the basis of the MEC and MD items 

recovered at the site and agreed upon during the TPP process. The standard 
analytical methods include USEPA Method GOlOB for antimony, barium, 
chromium, copper, lead, and zinc; USEPA Method 7471A for mercury; and USEPA 
Method 83308-modified for explosives. 

3.5.2 Project-specific DQOs (Section 2) were met for sampling and analysis and the 
QA/QC objectives by collecting the proper quantities and types of samples, using 
the correct analytical methodologies, implementing field and laboratory QA/QC 
procedures, and using various data validation and evaluation processes. The 
DQOs for each analytical method are provided in the QAPP. Laboratory 
requirements for the analytical methods used for this project are provided in the 
Work Plan and QAPP. 

3.5.3 As described in the Data Validation Reports in Appendix C, the analytical data was 
found to be valid and acceptable and met the comprehensive data level for risk 
assessments being conducted for the site. 

3.6 Munitions and Explosives of Concern Avoidance Procedures 
Anomaly avoidance techniques were used during the MC sampling event strictly to 
ensure the safety of field sampling personnel. All surface soil samples were collected 
from previously cleared transects and sediment sample locations were cleared by the 
UXO Technician prior to sample collection. The UXO Technician had direct field 
responsibility for MEC avoidance, and no MEC or MD was identified during the MC field 
effort. 

3.7 MC Results Summary 
A total of 28 soil and 7 sediment samples were collected from MRS 04, MRS 05, and 
MRS 07 and analyzed for MC, including explosives and select metals (antimony, barium, 
chromium, copper, lead, mercury, and zinc). Explosives were not detected in any of the 
field samples. One split sample detected very low levels of 1,3,5-TNB and 4-NT, but both 
were well below the USEPA RSLs for Resident Soil. All detected metals concentrations 
were below the USEPA RSLs but greater than ecological screening values. Tables 3-5 
through 3-10 show the sample results. All sample results are provided in Appendix C. A 
complete discussion of MC findings and the MC risk assessment is included in Section 5. 

3.8 Investigative-Derived Wastes 
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Soil and excess sample material were returned to the sample location immediately after 

completion of sampling. Used gloves and any other disposable sampling equipment or 
personal protective equipment were double bagged and disposed of in a designated 
trash bin at the field office. Reusable sample equipment was not used therefore no 
decontamination rinse or decontamination fluid was collected. 

3.9 DEVIATIONS FROM THE FINAL MMRP WORK PLAN 

Field conditions dictated deviations from the Work Plan; these changes are presented in 
Table 3-4. All changes were presented to the stakeholders for concurrence prior to 
im pie mentation. 

Table 3-4: Deviations from the Work Plan 

A portion of the originally planned transects were 
not completed. 

MC sample numbers and locations were modified 
based on MRS access and MEC and MD locations, 
as well as field conditions. 

MRS 04 and OS were divided into separate areas for 
investigation and characterization. The Work Plan 
DQOs did not divide the MRS into subareas. 

MRS 07 was divided into separate areas for 
investigation and characterization. The Work Plan 
DQOs did not divide the MRS into subareas. 

Contract No. W912DY -04-D-0009 
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Some rights-of-entry were not received for the 
MRSs. The team also could not access the cays due 
to terrain. Some of the transects planned in US 
Fish and Wild Life managed areas were not 
completed because of changes in DQOs that specify 
data would be focused in areas of high receptor use 
vs. undeveloped areas. Portions of the wildlife 
management areas are also inaccessible due to 
terrain and vegetation. Concern was noted over 
disturbance of specie status species and habitats in 
these areas. These changes were discussed in the 
March 2011 TPP session. 

Portions of MRSs were either inaccessible or a 
right-of-entry was not granted for a specific 
property. Revised sample locations were 
presented during the March 2011 TPP session. 

MRS 04 and MRS OS are adjacent MRSs at Culebra. 
USFWS own a contiguous portion of each MRS. 
Receptors and land use varies in this area when 
compared to the remainder of MRS 04 and OS that 
is privately owned. Thus, it is recommended that 
USFWS areas from each MRS be combined into a 
separate MRS. The remainder of each MRS 04 and 
MRS OS will remain as separate MRSs. Thus, the 
following will result: 
• U.S. Fish and Wildlife Area MRS 
• MRS 04 (remaining area) 
• MRS OS (remaining area) 

Due to differences in potential receptors and prior 
surface clearances along the beaches at MRS 07 the 
DQOs were adjusted and separate DQOs were 
established for the beaches and trails at MRS 07 
and the vegetated areas where no clearances have 
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No MEC or MC activities were conducted in MRS 
02. 

3.10 QUALITY CONTROL 
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been conducted and receptors are less likely to 
access. 

A right-of-entry was not granted for Cerro Balcon 
and the adjacent cays were not accessible due to 
rough seas and the absence of suitable access 
points during the time of year the field teams were 
present. While access to all cays is prohibited, 
Cayo Lobo and Cayo Verba are frequented by 
recreational users. These cays have small beaches 
that allow access during good weather in certain 
times of the year. The Work Plan DQOs called for 
meandering transects, DGM, and anomaly 
investigations which were not feasible during the Rl 
(for various reasons) field work and the DQOs 
were adjusted accordingly for Cerro Balcon and the 
cays. It was agreed upon at the TPP meeting in 
March 2011 that historical data would be sufficient 
to make future action decisions for these areas. 

The QC Plan for this project established the methods and procedures that were used to 
evaluate the project's process and to address QC inspection, audit, and reporting 
requirements. Throughout site operations, the field crew performed quality control 
inspections, which consisted of daily observations by the UXOQCS of operational 
activities and formal inspections of completed work. Daily inspections included checks 
of maintenance and calibration procedures, as well as monitoring for compliance with 
the Work Plan. Daily magnetometer checks were performed. Throughout all site 
operations the SUXOS completed a daily report detailing all site operations, man-hours 
and equipment used each day, and operating issues. The overall effectiveness of the QC 
program for this project was dependent on the Rl activities being conducted in 
accordance with the Final MMRP Work Plan, which were developed to ensure the 
project met the requirements of the established DQOs. To ensure an effective QC 
program, the Project Manager, SUXOS, and UXOQCS worked closely together during all 
aspects of the fieldwork, to monitor and document the procedures conducted in 
support of the Rl in accordance with the Final MMRP Work Plan. QC data and records 
are located within Appendix B. 
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Table 3-5: Soil Sampling Results at MRS 04 

U- indicates the target analyte was analyzed for but not detected above the detection limit. 
J- indicates an estimated value. 
B- Target analyte was detected in the sample as well as the associated blank 
N- Spiked sample recovery not within control limits 
Q- LCS recovery not within control limits 
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Table 3-6: Sediment Sampling Results at MRS 04 

Notes 

U- indicates the target analyte was analyzed for but not detected above the detection limit. 
J -indicates an estimated value. 
B- Target analyte was detected in the sample as well as the associated blank 
N -Spiked sample recovery not within control limits 
Q- LCS recovery not within control limits 
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Table 3-7: Soil Sampling Results at MRS 05 

Notes 

U- indicates the target analyte was analyzed for but not detected above the detection limit. 
J- indicates an estimated value. 
B- Target analyte was detected in the sample as well as the associated blank 
N- Spiked sample recovery not within control limits 
Q- LCS recovery not within control limits 
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Table 3-7: Soil Sampling Results at MRS OS (continued) 

Notes 

U- indicates the target analyte was analyzed for but not detected above the detection limit. 
J- indicates an estimated value. 
B- Target analyte was detected in the sample as well as the associated blank 
N -Spiked sample recovery not within control limits 
Q- LCS recovery not within control limits 
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Table 3-8: Sediment Sampling Results at MRS 05 

Notes 

U- indicates the target analyte was analyzed for but not detected above the detection limit. 
J -indicates an estimated value. 
B- Target analyte was detected in the sample as well as the associated blank 
N- Spiked sample recovery not within control limits 
Q- LCS recovery not within control limits 
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Table 3-9: Soil Sampling Results at MRS 07 

Notes 

U- indicates the target analyte was analyzed for but not detected above the detection limit. 
J -indicates an estimated value. 
B- Target analyte was detected in the sample as well as the associated blank 
N -Spiked sample recovery not within control limits 
Q- LCS recovery not with·~n control limits 
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Table 3-10: Sediment Sampling Results at MRS 07 

Notes 

U- indicates the target analyte was analyzed for but not detected above the detection limit. 
J -indicates an estimated value. 
B- Target analyte was detected in the sample as well as the associated blank 
N- Spiked sample recovery not within control limits 
Q- LCS recovery not within control limits 
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Table 3-11: Background Soil Sampling Results at MRS 04 and MRS 07 

Table 3-12: Background Soil Sampling Results at MRS OS 
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3.10.1 Employee Process Training Program 
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3.10.1.1 All site personnel received the applicable training as specified in the APP. In 
addition, UXO-qualified personnel met the qualification standards for personnel 
conducting MEC operations, as set forth in Department of Defense Explosives 
Safety Board Technical Paper 18 Minimum Qualifications for UXO Technicians 
and Personnel (2004). 

3.10.1.2 Documentation of training requirements for each UXO Technician was 
reviewed by the SUXOS/UXOSO and filed in on-site project files before personnel 
were allowed to enter the Exclusion Zone (EZ). No one was permitted to work in 
an EZ without the appropriate training and medical clearances. 

3.10.2 Munitions and Explosives of Concern Quality Assurance I Quality 
Control Methods Used 

3.10.2.1 A three-phase control system was used in the implementation of the QC 
program to ensure that all project work conformed to project DQOs, with the 
phases being Preparatory, Initial, and Follow-up. The Preparatory Phase 
included familiarization by project personnel with established DQOs and 
incorporation of any required follow-up work to ensure the process would pass 
QC. The Initial Phase was the start of the QC checks on the project process. The 
Follow-Up Phase included checks conducted after the initial QC check to ensure 
any discrepancies discovered during the initial QC checks were corrected. 

3.10.2.2 All of the areas in which surface and subsurface investigations were completed 
were subjected to a QC analysis by the UXOQCS. All of the investigated areas 
passed QC inspection. 

3.10.3 Munitions and Explosives of Concern QC Results 
3.10.3.1 The following QC/QC failure criteria were documented in the Work Plan: 

3.10.3.2 The quality failure criteria will be no MEC item equal to or smaller than the 
(audible or digital) response of a 20mm projectile, as established within the 
guidelines of the GPO process at the project start. The Team Leader will notify 
the SUXOS and I or UXOQCS as soon as the grid or transect segment is 
completed. The SUXOS will immediately notify the USAESCH on-site 
representative so that QC and QA checks can be scheduled and completed as 
soon as possible. 

3.10.3.3 During field work, the project team revised the QC failure criteria to correct an 
error in the Work Plan and to provide a better standard of quality control. 
Formal changes to the Work Plan were submitted on 8 February 2011. The 
criteria were specifically revised to " ... no metal that produces a signal response 
equivalent to or greater than the response of a 20mm projectile ... " 
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3.10.3.4 Within the field the project team identified four transects where the quality of 
work was questionable based on the outlined failure criteria. Each of these 
transects were reworked. As a result of the rework, additional items were 
located; however none were MEC or MD. A portion of the transect segments 
received a quality assurance check by the CEHNC on-site OE Safety Specialist and 
none failed. There were no QA failures recorded as a result of the Rl field effort. 

3.10.4 Munitions Constituents Quality Assurance I Quality Control Samples 

QA and QC procedures for the MC investigation are documented in the QAPP. Samples 
were analyzed for the purpose of assessing the quality of the sampling effort and the 
analytical data. 

3.10.4.1 QC Samples 

3.10.4.1.1 QC for analytical samples was provided through the use of temperature 
blanks, matrix spike I matrix spike duplicates (MS/MSDs) and field splits 
samples. The QC samples were handled as regular samples. QC for the 

analytical samples was provided through the use of field split samples. 

3.10.4.1.2 The following QC samples were collected for analytical samples (Table 3-11): 

• MSs: Samples were collected to be split in the laboratory and run as MS/MSDs 
in an amount equal to at least 10% of the field samples for laboratory analysis 
for soil. 

• Field Splits: Field splits were collected at eight locations over MRS 04, MRS OS, 
and MRS 07. Field split samples were collected as a single sample that was 
divided into equal parts before being sent for laboratory analysis. These samples 
were collected in a quantity equal to at least 20% of the field samples for soil. 

Table 3-13: Quantities of Analyses 

3.10.4.2 Quality Assurance Samples 

3.10.4.2.1 Eight QA split samples were collected during the sampling effort, as identified 
in the approved Work Plan. These samples were sent to a separate QA lab, and 
were validated separately from the primary samples. 
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3.10.4.3.1 An independent third party conducted analytical data validation for this 
project and Data Validation Reports are provided in Appendix C. Objectives for 
this review are in accordance with the QA/QC objectives stated in the QAPP. 
Outlying data were flagged, as appropriate, in accordance with laboratory 
Standard Operating Procedures. 

3.10.4.3.2 Validation activities were performed in accordance using the "USEPA National 
Functional Guidelines (NFG) for Inorganic Data Review, October 2004 (EPA 540-R-
04-004)", "USEPA Contract Laboratory Program NFG for Superfund Organic 
Methods Data Review, June 2008 (EPA 540-R-08-01)" and "HPLC SOP HW-16 
Revision 2 (2006)" as guidance, as per the QAPP. 

3.11 DATAGAPS 

Due to site specific conditions and unanticipated circumstances, the Rl contains data 
gaps. The most significant data gaps are identified below and further discussed in 
greater detail throughout the Rl in relation to their effect on meeting established DQOs 
and the ability of the project team to adequately characterize the nature and extent of 
contamination at Culebra. In some cases, historical data was used to fill these gaps or 
data collected during the Rl was extrapolated to assist in site characterization. 

MRS 02- Cerro Balcon: No subsurface MEC investigation was conducted during 
the Rl or previous investigation at the site; therefore, no data exists concerning 
subsurface MEC density at the site. Data could not be collected because ROEs 
were not granted for Cerro Balcon. 

MRS 02- Adjacent Cays: No MEC investigations have been conducted at any of 
the cays except for Cayo Lobo; therefore, no data exists concerning surface or 
subsurface MEC density at this portion of the site. Investigations were not 
conducted during the Rl on the cays due to the inaccessibility of the cays (no 
beaches, steep cliffs, and rough seas). A full MEC surface clearance was 
conducted previously at Cayo Lobo. 

MRS 02- Adjacent Cays: Mo MC sampling data exists for any of the cays except 
for Cayo Lobo. Investigations were not conducted during the Rl on the cays due 
to the inaccessibility of the cays (no beaches, steep cliffs, and rough seas). 

MRS 04: Portions of the MRS were not investigated for MEC or MC due to either 
a lack of ROEs or due to the rough terrain (steep inaccessible terrain and/or 
dense vegetation). 
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MRS OS: Portions of the MRS were not investigated for MEC or MC due to either 

a lack of ROEs or due to the rough terrain (steep inaccessible hills and/or dense 
vegetation). 

The most significant data gaps resulted from a lack of ROEs for privately owned 
parcels within MRS OS, MRS 04 and Cerro Baleen. The USACE Real Estate Office 
in San Juan attempted to obtain ROEs by visiting property owners and through 
phone calls prior to mobilization. Additional efforts were made when the field 
team identified property owners potentially willing to grant access. 
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4 REVISED CONCEPTUAL SITE MODEL AND Rl RESULTS 

Rl fieldwork for Culebra Island was conducted from October 2010 to March 2011. A 
revised CSM has been created based on the results of the Rl fieldwork and risk 
assessment conducted for each MRS. The starting point for this effort was the CSM 
established during the Historical Records Review/51 and presented at the TPP meetings. 

The following presents the amended CSM for MRS 02, MRS, 04, MRS OS, and MRS 07 at 
Culebra Island. Historical use of the sites was presented in Section 1. The physical profile 
for Culebra Island can be found in Section 2, which remains unchanged. Figures 4-1, 4-2, 
4-3, and 4-4 present the 3D graphical CSMs for each MRS, which visually illustrate 
receptors, source, and land use activities for each MRS. 

4.1 MEC AND MC PROFILE FOR MRS 02, 04, OS, AND 07 

Table 4-1: Munitions and MC Release Profile Culebra Island MRSs 

Types of Munitions MRS 02 (Cerro Balcon) - Mortar: 81mm HE and practice; 7Smm 
Historically Used practice 

~------------------------------------------------~1 
MRS 02 (Cays)- Bombs: Guided Projectile (GP): Mk 81; Mk 82; Mk 
83; Mk 84 GP Practice Bomb: MK 76, 100 lb. bomb, Rocket: 5-inch 
Zuni; 5-inch; Tiny Tim 11.75-inch Mk 1 mod 0; general rockets 
Practice Rocket: Mk 8, 2.75- inch; Projectiles: HEI Projectile: 20mm; 
76mm; 105mm HE Projectile: M1; 155mm; 75mm; 37mm AP: 8-
inch Mk 21; 16-inch Mk 5; 7-inch; 8-inch; 3-inch; 6- inch; 12-inch 
shell; 3-inch shell 5-inch Flat Nose; 5-inch common; 5-inch HE; 5-
inch Naval; 6-inch; 4-inch shrapnel; 3-inch HE; 3-inch shrapnel; 14-
inch projectile; 12-inch; Mortar: 81mm HE and practice; 3-inch, HE 
MK1; 4.2-inch HE M329A1; Torpedo: General Navy Aircraft flares 

MRS 04- Mortar: 81mm HE and practice; 75mm projectiles 

MRS OS- Mortar: 81mm HE and practice; 75mm projectiles 

MRS 07 - Bombs: GP Bomb: Mk 44, 45, 82, 500-pound; Rocket: 
2.75-inch; Projectile: 75mm; 20mm HE 

Identified MEC and MRS 02- Cerro Balcon 
MD (Previous 
Investigations and 
Rl) 

• 1995 ASR: Munitions debris identified (fragments of 
mortars) 

• 1997 EE/CA: Munitions debris 

• 2006 NTCRA: MEC and MD, 3-inch common MK3, MOD 7, 
81 mm mortars, fuzes 

• 2007 51: No data collected 
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• 2011 Rl: No data collected 

MRS 02- Cays 
• 1995 ASR: Munitions debris found on Cayos Geniqui (MK 80 

series bomb) and Cayo Agua (MK 76 practice bomb). 500-lb 
bombs identified west of Cayo Ballena and Cayo Geniqui in 
the water (MEC). Torpedo reported east of Cayo Geniqui in 
the water (MEC). 

• 1997 EE/CA: MK 76 practice bombs and 76mm projectile at 
Cayo Agua; munitions debris found on Cayo Lobo 

• 2006 NTCRA: fuzes, S-Ib and 25-lb practice bombs, 5-inch 
54 MK 41 found on Cayo Lobo 

• 2007 51: munitions debris from MK 80 series bomb and MK 
76 practice bombs at Cayo Agua. 

• 2011 Rl: No data collected 

MRS 04- Flamenco Lagoon Maneuver Area 
• 1995 A5R: MD found on Flamenco Beach 

• 2007 51: No MEC or MD 

• 2008 NTCRA: MEC 5-inch projectile 

• 2011 Rl: no MEC; frag identified 

MRS OS- Mortar and Combat Range Area 
• 1995 A5R: MD from a 3-inch stokes mortar 

• 2007 51: MD from a 4.2-inch mortar base and .30 cal 
catridges 

• 2011 Rl: no MEC; MD included frag, .30 cal cartridges, 81 
mm mortar, 4.2-inch mortar base, 5AA debris. 

MRS 07- Culebrita Artillery Impact Area 

• 1995 A5R: MD from MK 76 I MK 80 practice bombs and HE 
bomb fragments found on Cayo Botella 

• 1997 EE/CA: MEC and MD including MK 76 practice bombs 
and 6-inch naval gun at Cayo Botella; 20 mm HEI projectiles 
at Culebrita 

• 2007 51: MD including mechanical time fuze 

• 2008 NTCRA: MEC 20-mm projectiles; MD 
• 2011 Rl: MEC included MK5 Mod 0 Rocket and MK8 demo 
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MEC has been previously identified; however, a removal action has 
been completed. As such MEC density is considered negligible at 
the surface. Subsurface MEC density is unknown due to lack of 
ROEs. 

MRS 02- Cays 
MEC has been identified on Cayo Agua and Cayo Lobo. The rest of 

the cays are inaccessible to confirm MEC presence or density. A 

surface clearance has been conducted at Cayo Lobo. MEC density 
is considered moderate for all of the cays outside of removal areas 
based on previous investigations. Table 1-1 shows quantities of 
MEC at MRS 2. 

MRS 04- Flamenco Lagoon Maneuver Area 
One MEC item was identified at Flamenco Beach during the NTCRA 
in 2008. Due to the removal action completed, Flamenco Beach is 
considered low density. No other MEC has been found on MRS 4 
during previous investigations or this Rl. As such, the MEC density is 
considered to be low. 

MRS OS- Mortar and Combat Range Area 
No MEC items have been found at MRS 5, during previous 
investigations or the Rl. As such, MEC density is considered to be 
low. 

MRS 07- Culebrita Artillery Impact Area 
Significant quantities of MEC have been identified at MRS 7 during 
the EE/CA (see table 1-1). MEC was also found during the NW 
beach removal action in 2008 and the Rl. As such, MEC density is 

considered to be moderate except in locations that have a removal 
action com leted, which are low de 

MRS 02- Cerro Balcon 
HHRA: No COPes were identified. 
SLERA: COPECs include antimony, barium, chromium, copper, 
mercury and zinc. 

MRS 02 -Cays 
HHRA: No COPCs were identified. 
SLERA: COPECs include antimony, barium, chromium, copper, 
mercu and zinc. 

MRS 04- Flamenco Lagoon Maneuver Area 
HHRA: No COPCs were identified. 
SLERA: COPECs include chromium, c er, lead, mercu 

MRS OS- Mortar and Combat Range Area 
HHRA: No COPCs were identified. 
SLERA: COPECs include barium, chromium, mercury, lead and 
co r. 
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MRS 07- Culebrita Artillery Impact Area 
HHRA: No COPCs were identified. 
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SLERA: COPECs include barium, chromium, co lead, and zinc. 

4.2 Land Use and Exposure Profile 

Table 4-2: Human Receptors- Culebra Island MRSs 

Y- indicates receptor population was identified for this MRS 
N- indicates receptor population is not present at this MRS 
* Recreational users present at the Cays are considered trespassers 
Notes: 
Outdoor site workers include contractors and refuge workers. 
Indoor site workers/visitors were not included as potential human receptor populations, because their 
exposure is expected to be less than that of outdoor site workers. Evaluation of outdoor site workers is 
considered protective of indoor workers/visitors as well. 
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Table 4-3: Land Use and Exposure Profile- Culebra Island MRSs 

Current Land Use I MRS 02- Cerro Balcon: Residential; undeveloped 
Activities 

MRS 02 - Cays: USFW (protected species areas); trespassers for 
recreational use. Public use restricted other than USFWS workers. 
Signs indicating no trespassing were posted several years ago but 
have not been maintained or replaced as needed. The condition or 
number of remaining signs has not been verified. While access to 
all of the cays is prohibited, Cayo Lobo and Cayo Verba are more 
accessible by recreational users (trespassers). These cays are 
slightly larger than the others on which small beaches facilitate 
access durin low tide and od weather conditions. 

MRS 04- Flamenco Lagoon Maneuver Area: Tourist I recreational 
use (beach); undeveloped land (wildlife area); residential; 
construction activities 

MRS OS - Mortar and Combat Range Area: Residential; wildlife 
refuge; recreational; cattle crazing; construction activities 

MRS 07 - Culebrita Artillery Impact Area: USFWS area; limited 
accessibility but recreational activities permitted on trails and 
beaches. 

Potential Future It is anticipated that the land use will remain the same for MRS 02 
Land Use I Activities - Cays, and MRS 07. Additional residential development is likely 

for MRS 4 and S. There is also potential commercial development 
for MRS 4. 

Land Use MRS 02- Cays, MRS 07, and the wildlife refuges on MRS 04 and 
Restrictions MRS OS are managed by USFWS and have restricted access. Public 

access is not permitted at the Cays. Although not permitted, some 
of the Cays are frequented by recreational users (primarily Cay 
Lobo and Cay Verba). 

Beneficial Resources MRS 02 - Cays, MRS 07, and portions of MRS 04 and OS are 
National Wildlife Refuge areas. Sensitive habitats exist in these 
areas. 

Demographics/ 
Zoning 

The island is inhabited at an average density of 71.8 persons per 
square mile even though the population is concentrated near the 
town of Dewey and the Airport. Of the four MRSs only MRS 04, 
with 389, and MRS OS, with SS3, has any residents within ~ of a 
mile of the site. Residents living~ to Yz miles from the M RSs are as 
follows: MRS 02 (11}, MRS 04 {378}, MRS OS {47S}, and MRS 07 {0). 
Residents living 1/2 to 1 mile from the MRSs are as follows: MRS 
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Cultural Resources 
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02 (29), MRS 04 (777), MRS OS (783), and MRS 07 (18). 

According to the National Register Information System, National 
Historic Landmarks list, National Heritage Areas list, and National 
Park Service there is only one registered cultural resource within 
the boundaries of the Culebra Island site. On Culebrita (MRS 07) is 
an historic lighthouse called Faro Isla de Culebritas. The lighthouse 
is not open to the public due to building deterioration. According 
to the Puerto Rico State Historic Preservation Office there are no 
known architectural resources within the boundaries of the 
Culebra Island site; however, an architectural survey has not yet 
been conducted for Culebra. 
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Managers/Contractors: 
- Incidental contact with surface and subsurface MEC 
- Incidental ingestion, inhalation (dust), and dermal 
contact with surface soil, subsurface soil, sediment, 
surface water and groundwater 

Map Image By Google/ SIO, NOAA, U.S. Navy,NGA GEBCO Image US. Geological Survey 

Figure 4-1 

Remedial Action/Feasibility Study 

Adjacent Cays 

MRS-2 

3D Graphical 
Conceptual Site Model 

Culebra Island, Puerto Rico 

Ephemeral Streams 

Depositional Areas 

1. Based on access controls and 
access limitations due to 
adequate beaching areas, terrain 
and vegetation, exposure to 
receptors is very limited. 
2. The pathways and potential 
receptors depicted in this model 
are consistent with all the 
adjacent cays encompassed by 
MRS 2 but not depicted in here. 



Managers/Contractors: 
-Incidental contact with surface and subsurface MEC 
- Incidental ingestion, inhalation (dust), and dermal 
contact with surface soil, subsurface soil, sediment, 
surface water and groundwater 

Map Image By Googlel SIO, NOAA, US. Navy,NGA GEBCO Image U S. Geological Survey 

Residents: 
- Incidental contact with surface and subsurface MEC 
-Incidental ingestion, inhalation (dust), and dermal contact with 
surface soil, subsurface soil, sediment, surface water and 
groundwater 
- Ingestion of vegetation and game/fish/prey as part of the food 
chain 

Figure 4-2 

Remedial Action/Feasibility Study 

Flamingo Lagoon 

MRS-4 

3D Graphical 
Conceptual Site Model 

Culebra Island, Puerto Rico 
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• Depositional Areas 
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Managers/Contractors: 
-Incidental contact with surface and subsurface MEC 
-Incidental ingestion, inhalation (dust), and dermal 
contact with surface soil, subsurface soil, sediment, 
surface water and groundwater 
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Residents: 
- Incidental contact with surface and subsurface MEC 
- Incidental ingestion, inhalation (dust), and dermal contact with 
surface soil, subsurface soil, sediment, surface water and 
groundwater 
- Ingestion of vegetation and game/fish/prey as part of the food 
chain 

Note: The pathways and potentia 
receptors depicted for the private 
properties in MRS 5 are the same 

r the portion of MRS 2 with the 
boundaries of MRS 5. 

Remedial Action/Feasibility Study 

Figure 4-3 

MRS-5 
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MRS Boundary 
Fish and Wildlife 



Visitors I Recreational Users: 
-Incidental contact with surface MEC 
-Incidental ingestion, inhalation (dust), and dermal contact 
with surface soil, sediment, surface water and groundwater 

Biota: 
- Incidental contact with surface MEC 
- Incidental ingestion, inhalation (dust), and dermal contact with surface 
soil, subsurface soil, sediment, surface water, and groundwater 
- Ingestion of vegetation and game/fish/prey as part of the food chain 

Map Image By Google/ SIO, NOAA, U,S Navy,NGA GEBCO Image U.S. Geological Sutvey 

Bombs and Projectiles 
(Source of Contamination) 

' Managers/Contractors: 
- Incidental contact with surface and subsurface MEC 
- Incidental ingestion, inhalation (dust), and dermal 
contact with surface soil, subsurface soil, sediment, 
surface water and groundwater 

Figure 4-4 

Remedial Action/Feasibility Study 

MRS-7 

30 Graphical 
Conceptual Site Model 

Culebra Island, Puerto Rico 

Ephemeral Streams 

e Depositional Areas 

MRS Boundary 

Note: Based on access controls 
and access limitations due to 
adequate beaching areas, terrain 
and vegetation, exposure to 
receptors is very limited to the 
beaches and hiking trails. 
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5.1 Contaminant Fate and Transport Pathway Analysis for MEC and MC 

5.1.1 The following sections include a discussion of exposure pathways for MEC and MC 
based on historical information, previous investigations, and Rl field activities. 
Exposure pathways diagrams based on the results of the Rl (and previous 
investigations) showing incomplete, complete, or potentially complete pathways 
are presented in the sections below for MEC and MC, respectively. 

5.1.2 Three types of exposures pathways are considered for each receptor of MEC 
and/or MC: incomplete, complete, and potentially complete. An exposure 
pathway consists of four elements: 1) a source and mechanism of chemical 
release, 2) a retention or transport mechanism, 3) a point of potential human 
contact with the contaminated medium, and 4) an exposure route at the contact 
point (USEPA, 1989). If any one of these elements is missing, the exposure 
pathway is incomplete. An incomplete pathway indicates that no receptor 
pathway exists, or there is evidence that MEC or MC does not exist. A complete 
pathway indicates a receptor has an available exposure route to be exposed to 
MEC or MC. A potentially complete pathway indicates that there is a data gap 
within information (it is uncertain whether or not a receptor can come into 
contact with MEC or MC or whether MEC or MC exists). 

5.1.2.1 MEC Pathway Analyses 

5.1.2.1.1 MRS 02- Cerro Balcon and Adjacent Cays 
The pathway analysis for MRS 02 has been separated for Cerro Balcon and the Cays 
because the areas have different land uses and receptors. Cerro Balcon is located 
within and is completely surrounded by MRS OS and includes residential and 
undeveloped areas. The adjacent cays, which are part of MRS 02, are managed by the 
USFWS and public access is restricted. While visiting the adjacent cays is difficult, due to 
the rough terrain and lack of access locations, and prohibited by USFWS, recreational 
users are known to trespass on the cays. While access to all of the cays is prohibited, 
Cayo Lobo and Cayo Verba are more accessible by recreational users (trespassers). 
These cays are slightly larger than the others on which small beaches facilitate access 
during low tide and good weather conditions. 

5.1.2.1.2 Cerro Balcon 
The MEC pathway analysis for Cerro Balcon, Figure S-1, shows that there are incomplete 
pathways for all human and ecological receptors of MEC on the surface based on the 
surface clearance activities that have been conducted (2006). Because a subsurface 
clearance has not been completed for this area and MEC has been found during 
previous investigations, complete exposure pathways exist in the subsurface soil for 
human receptors, such as contractors who may need to access underground utilities in 
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the subsurface soil or may perform intrusive work during future construction activities, 
and residents and visitors who may disturb subsurface soil. The subsurface pathway is 
also complete for biota that may nest or burrow at the MRS. 

5.1.2.1.3 Adjacent Cays 
The MEC pathway analysis for the adjacent cays, Figure 5-2, shows that there are 

potentially complete pathways for all human and ecological receptors of MEC on all of 
the cays with the exception of Cayo Lobo, where a surface clearance has been 
conducted. This represents a data gap; due to inaccessibility, very little field work has 
been conducted on the majority of the cays. MEC is suspected in all of the cays. For 
Cayo Lobo, subsurface pathways to MEC are complete since MEC has been confirmed 
but no subsurface clearance has been conducted. Cayo Lobo and Cayo Verba are the 
two cays suspected to be frequented by recreational users (trespassers). 

5.1.2.1.4 MRS 04- Flamenco Lagoon Maneuver Area 
The MEC pathway analysis for MRS 04, Figure 5-3, shows that there are potentially 
complete pathways for all human and ecological receptors of MEC based on the results 
of previous investigations, this Rl, and existence of data gaps. Because large portions of 
this MRS could not be investigated due to lack of ROEs, MEC characterization could not 
be completed in these areas. Munitions debris has been found in MRS 4 suggesting that 
MEC could be present. No MEC was found during the Rl or previous investigations other 
than at Flamenco beach during the removal action. Exposure pathways include 
receptors for handle/treads underfoot contact (surface), as well as surface intrusive 
work that may be conducted. Potentially complete exposure pathways also exist in the 
subsurface soil for human receptors, such as contractors who may need to access 
underground utilities in the subsurface soil or may perform intrusive work during future 
construction activities, and residents and recreational visitors who may disturb 
subsurface soil. The subsurface pathway is also potentially complete for biota that may 
nest or burrow at the MRS. 

5.1.2.1.5 MRS OS- Mortar and Combat Range Area 
The MEC pathway analysis for MRS 05, Figure 5-4, shows that there are potentially 
complete pathways for all human and ecological receptors of MEC based on the results 
of previous investigations, the Rl and existing data gaps. Because large portions of this 
MRS could not be investigated due to lack of ROEs, MEC characterization could not be 
completed in these areas. Munitions debris has been found in MRS 5 suggesting that 
MEC could be present. No MEC was found during the Rl or previous investigations. 
Exposure pathways include receptors for handle/treads underfoot contact (surface), as 
well as surface intrusive work that may be conducted. Potentially complete exposure 
pathways also exist in the subsurface soil for human receptors, such as contractors who 
may need to access underground utilities in the subsurface soil or may perform intrusive 
work during future construction activities, and residents and recreational visitors who 
may disturb subsurface soil. The subsurface pathway is also potentially complete for 
biota that may nest or burrow at the MRS. 
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5.1.2.1.6 MRS 07- Culebrita Artillery Impact Area 
The MEC pathway analysis for MRS 07, Figure 5-5, shows that there are complete 
pathways for all human and ecological receptors of MEC based on the results of the Rl 
field work and previous investigations. MEC was identified on MRS 7. This includes 
receptors for handle/treads underfoot contact (surface), as well as surface intrusive 
work that may be conducted. Complete exposure pathways also exist in the subsurface 
soil for human receptors, such as outdoor site workers who may perform intrusive work 
and recreational visitors who may visit the site and disturb subsurface soil. The 
subsurface pathway is also complete for biota that may nest or burrow at the MRS. 

5.2 MC Pathways Analysis 
5.2.1 Due to the nature of historical military activities at the Site, MC can exist at an 

MRS and may present a risk of adverse health effects, if human exposure occurs. 
MCcan be released from fully intact munitions through corrosion and breaching 
of the casing or the development of cracks, or from dissolved filler leaking 
through screw threads on the munitions casing, or exposed filler that resulted 
from incomplete detonation. This explosive filler may be scattered over the MRS 
or partially encased in the remains of the munitions casing. Migration of MC may 
occur naturally through surface soil erosion, plant or animal uptake, or by human 
activities such as maintenance and site work. MC in surface soil may migrate to 
the subsurface with infiltrating water. If soil erosion and subsequent surface 
runoff carries MC into inland impounded water bodies, migration of MC through 
surface water and sediment may occur as well. MC in soil/sediment may also 
migrate through leaching to groundwater; however, shallow groundwater is not 
a source of potable water at Culebra. 

5.2.2 Based on sampling data from previous investigations and the Rl combined, a HHRA 
and SLERA were conducted for each MRS (presented in Section 6). The results of 
the HHRA indicate that no COPCs exist for any MRS included in this Rl. As such, 
the exposure pathways are all incomplete for human receptors of MC. Figures 5-

6 to 5-10 illustrate the incomplete pathways to human receptors. 

5.2.3 The SLERA identified COPECs for all of the MRSs. However, the conclusion of the 
SLERA is that the potential for adverse health effects in terrestrial receptors from 
exposure to MC in surface soil at MRS 02 (adjacent cays), MRS 04, and MRS 07 is 
negligible, and the potential for adverse health effects in terrestrial receptors 
from exposure to MC in surface soil at MRS 02 (Cerro Balcon) and MRS 05 is low 
based on the hazard quotient for chromium. Based on the evaluation of the 
sediment data, a potential for risk of adverse health effects in aquatic receptors 
is indicated. However, given the conservative nature of the toxicity reference 
values (TRV) used to screen the sediment data, the potential for ecological risk is 
qualified as low. No sediment remediation on the basis of ecological risk is 
warranted. No soil or sediment remediation on the basis of ecological risk is 
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warranted. As such, all exposure pathways are incomplete for ecological 
receptors of MC. 
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6 BASELINE RISK ASSESSMENT FOR MC AND HAZARD ASSESSMENT FOR MEC 

6.1 BASELINE RISK ASSESSMENT FOR MC 

This section presents an assessment of potential human health and ecological risks 
associated with exposure to MC in surface soil and sediment at MRSs 02, 04, OS, and 07. 
The risk assessment is based on the analytical results of 48 surface soil and 11 sediment 
samples collected at MRSs 04, 05, and 07 during the Sl in October 2006 and the Rl in 
March 2011. For MRS 02, the risk assessment is based on the results of 10 surface soil 
samples collected by Ellis Environmental and reported in the Final Sl Report (Parsons, 
2007). 

6.1.1 The objectives of the risk assessment are to: 

• Assess potential human health risks, currently and in the future, in the absence 
of any major action to control or mitigate soil or sediment contamination. 

• Evaluate the potential for adverse ecological health effects, currently and in the 
future, in the absence of any major action to control or mitigate soil or sediment 
contamination. 

• Assist in determining the need for and extent of soil or sediment remediation. 

• Provide a basis for comparing various remedial alternatives and determining 
which of them will meet the goals of protection of human health and the 
environment, as defined in the National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP; 40 CFR Part 300.5). 

6.1.2 The human health risk assessment (HHRA) and screening-level ecological risk 
assessment (SLERA) are presented below. 

6.2.1 HUMAN HEALTH RISK ASSESSMENT (HHRA) 
6.2.1.1 The HHRA addresses the potential for adverse human health effects associated 

with exposure to MC in surface soil and sediment at MRSs 02, 04, 05, and 07. 
The HHRA methodology conforms to the USEPA's Risk Assessment Guidance for 
Superfund: Volume I, Human Health Evaluation Manual Part A (USEPA, 1989). 
The goal of the Superfund HHRA process is to provide a framework for 
developing the risk information necessary to assist in determination of possible 
remedial actions at a site. Risk assessment is a tool used to characterize and 
assess the toxicity of contaminants, evaluate the potential pathways and routes 
through which an individual may be exposed to contaminated environmental 
media, and characterize the cancer risks and non-cancer hazards at a site 
(USEPA, 1989). 

6.2.1.2 There are four components to the HHRA process: data evaluation, exposure 
assessment, toxicity assessment, and risk characterization. The data evaluation 
focuses on the identification of chemicals of potential concern (COPC) at a site. 
In the exposure assessment, assumptions about the potential for human 
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exposure to COPCs originating at a site are established. Representative exposure 

point concentrations (EPC) for each COPC are derived from the relevant data sets 
and used to model human exposure, in the form of chemical intakes and 
dermally absorbed doses. The likelihood and magnitude of adverse human 
health effects are expressed as incremental lifetime cancer risks and non-cancer 
hazard quotients, which are estimated in the risk characterization by combining 
chemical intakes/doses with chemical-specific toxicity information. Sources of 
uncertainty associated with the HHRA process and the extent to which human 
health risks may be over- or under-estimated are also discussed. 

6.2.2.1 MC Data Summary 
6.2.2.1.1 This section presents the usable MC data and identifies COPCs in soil and 

sediment samples collected at MRSs 02, 04, OS, and 07. As stated previously, 
each MRS was treated as a separate exposure unit in this HHRA. Therefore, the 
analytical data for each MRS were summarized and evaluated separately. 

6.2.2.1.2 Table 6-1 summarizes the surface soil and sediment samples available for each 
MRS. As shown, a total of 10 composite surface soil samples (including 3 
background samples) and S discrete sediment samples are available for MRS 04 
from the Sl in October 2006 and Rl in March 2011. Twenty-four composite 
surface soil samples (including four background samples) and three discrete 
sediment samples are available from the Sl and Rl at MRS OS. Fourteen 
composite surface soil samples (including four background samples) and three 
discrete sediment samples are available from the 51 and Rl at MRS 07. Due to 

difficulties accessing the outlying cays and access restrictions at Cerro Balcon, no 
soil or sediment samples were collected during the 51 or Rl at MRS 02. Therefore, 
the risk assessment for MRS 02 relies on 10 discrete pre-detonation surface soil 
samples collected by Ellis during 2006 clearance activities at Cerro Balcon and 
Cayo Lobo. 

Table 6-1: Summary of Analytical Data Available for Each MRS 
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CUL-05-SS-06-14 

CUL-05-SS-06-15 

CUL-05 17* 

CUL-05-SS-06-18 

CUL-05-SS-06-19 

CI-MRS05-SS-01 * 
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CI-M RS05-SS-04 
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CI-MRS05-SS-06 
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CI-MRSOS-BKG-03 

5* 
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Total 
No. 

Samples: 

Notes 

10 surface soil 
samples 

bgs- below ground surface 

*Duplicate sample was collected. 

7 surface soil samples; 5 
sediment samples; 3 

background soil samples 
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CI-MRSOS-BKG-04 

20 surface soil samples; 3 
sediment samples; 4 

background soil samples 

10 surface soil 
samples; 3 

sediment samples; 
4 background soil 

sam 

-Ellis samples were pre-detonation samples analyzed for explosives and metals. 

- Sl samples were analyzed for explosives and metals. 
- Rl samples were analyzed for explosives and select metals (antimony, barium, chromium, copper, lead, mercury, 
and zinc). 

6.2.2.1.3 Fieldwork and environmental sampling for the Rl were conducted in 
accordance with the EOTI Performance Work Statement (PWS), with field 
investigation procedures further developed in the Rl work plan (EOTI, 2010). 
Laboratory analytical methods and data validation procedures were selected to 
meet the data quality objectives identified in the QAPP. The 51 sample data were 
identified as "validated analytical results" in Tables 5.1 and 5.2 of the 51 
Report(Parsons, 2007), but the validation procedures were not indicated. It is 
unlikely the analytical data from soil samples collected by Ellis were 
independently validated; these data are presented in Table 5.4 of the 51 Report 
(Parsons, 2007). 

6.2.2.2 Surface Soil 
6.2.2.2.1 Figures 3-1, 3-3 and 3-5 depict the locations of surface soil samples collected 

during the 51 and Rl at MRSs 04, 05, and 07. The 51 soil samples "were collected 
at locations selected to represent areas with the highest likelihood for the 
presence of MEC or MC contamination" (Parsons, 2007). The Rl soil samples 
were collected near locations where MEC or MD was found during the Rl MEC 
fieldwork. The single exception to this is CI-MRS04-SS-03, which was collected to 
better characterize an area of MRS 04 where no other samples were collected. 
Background soil samples at MRS 04 and MRS OS were collected at locations 
presumed to be un-impacted by military activities based on the Rl MEC 
investigation. Background soil samples at MRS 07 were collected near the 
Culebrita lighthouse and at locations known to be un-impacted by historical 
activities. 

6.2.2.2.2 Surface soil samples for both the 51 and Rl were collected using the CRREL 7-
sample wheel approach. The 51 samples were collected at depths of two to six 
inches bgs and were analyzed for explosives and metals (Parsons, 2007). The Rl 
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samples were collected at depths of zero to two inches bgs and were analyzed 

for the MC of concern listed in Table 5-1 of the Rl work plan (EOTI, 2010). These 
MC include explosives and the following metals: antimony, barium, chromium, 
copper, lead, mercury, and zinc. As described in Section 3.3.2.1, these metals 
were selected based on the munitions types historically used at Culebra. 

6.2.2.2.3 Tables 6-2 to 6-5 present summaries of the available surface soil data for each 

MRS, with the frequency of detection and range of detected concentrations for 
each detected chemical. No explosives were detected in any of the field surface 
soil samples; however, 1,3,5-TNB and 4-NT were found at very low levels in one 
split sample (CI-MRS05-SS-08B) collected for quality assurance purposes. Both 
analytes were well below the USEPA RSLs and are not evaluated as part of the 
HHRA. The Sl data for only the select metals noted above were included in these 
data summaries, as the list of MC of concern was narrowed based on the use of 
military munitions during training activities from 1942-1946. 

6.2.2.2.4 The decision process for the identification of COPCs is dictated by relevant 
USEPA (1989) guidance. A risk-based screen of detected MC concentrations was 
implemented, using the USEPA (2011a) RSLs for resident soil as screening toxicity 
values. [Note: The USEPA RSL table has been updated since May 2011; however, 
RSLs presented in this Rl Report are still current as of November 2012.] The RSLs 
are chemical- and medium-specific concentrations derived to be protective of 
adverse health effects from ingestion, dermal contact, and inhalation exposures. 
Depending on the toxic effect, RSLs are based on either a cancer risk of one-in-a
million (i.e., 10-6 or 1E-06) or a non-cancer hazard quotient (HQ) of 1. In this 
HHRA, RSLs based on non-cancer health effects were reduced by one-tenth to 
represent a target HQ of 0.1 and thereby account for additive health effects. 
Chemicals with maximum detected concentrations greater than the RSLs were 

selected as COPCs. However, if the maximum concentration of a metal was less 
than or within the range of site-specific background concentrations, the metal 
was not selected as a COPC regardless of comparison to the RSL. 

The following sections note the COPCs identified in surface soil at each MRS. 

6.2.2.2.5 MRS 02- Cerro Balcon and Adjacent Cays 
Table 6-2 presents a data summary for the metals detected in surface soil 
samples collected by Ellis at MRS 02. The USEPA RSL for resident soil, its basis, 
and whether the chemical was identified as a COPC is indicated. As shown, the 
maximum concentration of each detected metal is less than the USEPA RSL. 
Therefore, no COPCs were identified in surface soil at MRS 02. 

6.2.2.2.6 MRS 04- Flamenco Lagoon Maneuver Area 
Table 6-3 presents data summaries for the metals detected in surface soil 
samples collected during the Sl and Rl at MRS 04. The USEPA RSL for resident 
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soil, its basis, and whether the chemical was identified as a COPC is indicated. As 

shown, the maximum concentrations of the detected metals are less than the 
USEPA RSLs. Therefore, no COPCs were identified in surface soil at MRS 04. 

6.2.2.2.7 MRS 05- Mortar and Combat Range Area 
Table 6-4 presents data summaries for the metals detected in surface soil 
samples collected during the Sl and Rl at MRS 05. The USEPA RSL for resident 
soil, its basis, and whether the chemical was identified as a COPC is indicated. As 
shown, the maximum concentrations of the detected metals are less than the 
USEPA RSLs. Therefore, no COPCs were identified in surface soil at MRS 05. 

6.2.2.2.8 MRS 07- Culebrita Artillery Impact Area 
Table 6-5 presents data summaries for the metals detected in surface soil 
samples collected during the Sl and Rl at MRS 07. The USEPA RSL for resident 
soil, its basis, and whether the chemical was identified as a COPC is indicated. As 
shown, the maximum concentrations of all detected metals are less than the 
USEPA RSLs. Therefore, no COPCs were identified in surface soil at MRS 07. 
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Table 6-2: Summary of MRS 02 Surface Soil Data and Identification of COPCs 

1,500 N 

Ch 10 12,000 N 

Co 10 I 10 58 - 110 310 n N 

Lead 10 I 10 2.1 - 9 400 n N 

0.0087 
Mercur/ 9 10 B - 0.047 2.3 n N 

Zinc 10 I 10 43 - 150 2,300 n N 

Notes 
1 

Surface soil samples were collected by Ellis Environmental during clearance activities at Cayo Lobo and Cerro 
Balcon. The surface soil data are presented in Table 5.4 of the Final Site Inspection Report (Parsons, 2007) and are 
summarized herein. Surface soil samples were also analyzed for explosives, but no explosive compounds were 
detected. 
2 With the exception of lead, USEPA RSLs (May 2011) for resident soil are based on a non-cancer (n) hazard 
quotient of 0.1. RSL for chromium applies to Chromium Ill. RSL for mercury applies to mercuric chloride. 
3 A chemical is identified as a COPC where the maximum detected concentration in either the Sl or Rl data set is 
greater than the USEPA RSL for resident soil. 

B - estimated 
n -indicates USEPA RSL for resident soil is based on a non-cancer hazard quotient of 0.1. 
m- concentration exceeds theoretical ceiling limit of 10

5 
mg/kg, which is equivalent to a chemical representing 

10% by weight of the soil sample 
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Table 6-3: Summary of MRS 04 Surface Soil Data and Identification of COPCs 

Notes 
Surface soil samples were also analyzed for explosives, but no explosive compounds were detected. 
1 With the exception of lead, USEPA RSLs (May 2011) for resident soil are based on a non-cancer (n) hazard quotient of 0.1. RSL for chromium applies to Chromium Ill. 
RSL for mercury applies to mercuric chloride. 
2 A chemical is identified as a COPC where the maximum detected concentration in either the 51 or Rl data set is greater than the USEPA RSL for 
resident soil and is also greater than the range of detected concentrations in background surface soil samples. 
3 Represents combined Sl and Rl background soil sample data. 
J- estimated 
n- indicates USEPA RSL for resident soil is based on a non-cancer hazard quotient of 0.1. 
m- concentration exceeds theoretical ceiling limit of 105 mg/kg, which is equivalent to a chemical representing 10% by weight of the soil sample 
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Table 6-4: Summary of MRS OS Surface Soil Data and Identification of COPCs 

Notes 
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Surface soil samples were also analyzed for explosives, but no explosive compounds were detected except for1,3,5-TNB and 4-NT, which were detected 
in one split sample collected from MRS OS (CI-MRSOS-SS-088) for quality assurance purposes only. Detected concentrations of 1,3,5-TNB (0.16 mg/kg) 
and 4-NT (0.16 mg/kg) were less than chemical-specific RSLs. 
1 With the exception of lead, USEPA RSLs (May 2011) for resident soil are based on a non-cancer (n) hazard quotient of 0.1. RSL for chromium applies to 
Chromium Ill. RSL for mercury applies to mercuric chloride. 
2 A chemical is identified as a COPC where the maximum detected concentration in either the Sl or Rl data set is greater than the USEPA 
RSL for resident soil and is also greater than the range of detected concentrations in background surface soil samples. 
3 Represents combined Sl and Rl background soil sample data. 
J - estimated 
n- indicates USEPA RSL for resident soil is based on a non-cancer hazard quotient of 0.1. 
m- concentration exceeds theoretical ceiling limit of 105 mg/kg, which is equivalent to a chemical representing 10% by weight of the soil sample 
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Table 6-5: Summary of MRS 07 Surface Soil Data and Identification of COPCs 

2 10.9 J - 22.5 J nm 

2 110 - 200 J 8 I 8 109 J - 225 J 310 n 

Lead 2 2 37 - 69 J 8 8 3.4J - 22.8J 400 n 

0.0101 0.052 
Mereu - 0.048 7 8 J - J 2.3 n 

Zinc 190J 8 I 8 51.7J - 143 J 2,300 n 

Notes 
Surface soil samples were also analyzed for explosives, but no explosive compounds were detected. 

Final Rl Report 
Culebra Island, Puerto Rico 

N 12.9 J - 15.9 J 
N 125 J - 136 J 
N 4.57 J - 5.35 J 

0.0255 0.0314 
N J - J 
N 60J - 77.6 J 

1 With the exception of lead, USEPA RSLs (May 2011) for resident soil are based on a non-cancer (n) hazard quotient of 0.1. RSL for chromium applies to Chromium Ill. 
RSL for mercury applies to mercuric chloride. 
2 A chemical is identified as a COPC where the maximum detected concentration in either the Sl or Rl data set is greater than the USEPA RSL for 
resident soil and is also greater than the range of detected concentrations in background surface soil samples. 
3 Represents combined Sl and Rl background soil sample data. 
J- estimated 
n- indicates USEPA RSL for resident soil is based on a non-cancer hazard quotient of 0.1. 
m- concentration exceeds theoretical ceiling limit of 10

5 
mg/kg, which is equivalent to a chemical representing 10% by weight of the soil sample 
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6.2.2.3 Sediment 
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6.2.2.3.1 Figures 3-1, 3-3 and 3-5 show the locations of sediment samples collected 
during the Sl and Rl at MRSs 04, OS, and 07. As with surface soil, the Sl sediment 
sample locations were biased toward "areas with the highest likelihood for the 
presence of MEC or MC contamination" (Parsons, 2007). The Rl sediment sample 
locations were randomly selected. Sediment samples during the Rl at MRS 04 
and MRS 07 were collected from lagoon sediments. One sediment sample 
collected during the Rl at MRS 05 was from the shore of a lagoon, while the 
other was collected from a perennial stream. No sediment samples were 
collected at MRS 02. No background sediment samples were collected during the 

Sl or Rl. 

6.2.2.3.2 Sediment samples for both the Sl and Rl were grab/discrete samples. The Sl 
Report does not indicate sediment sample depth, but the samples were analyzed 
for explosives and metals (Parsons, 2007). The Rl sediment samples were 
collected at depths of 0-6 inches bgs, in about 6 inches of surface water, and 
were analyzed for the MC of concern listed in Table S-1 of the Rl work plan 
(EOTI, 2010). These MC include explosives and the following metals: antimony, 
barium, chromium, copper, lead, mercury, and zinc. 

6.2.2.3.3 Tables 6-6 to 6-8 present summaries of the available sediment data, with the 
frequency of detection and range of detected concentrations for each detected 
chemical. No explosives were detected in the sediment samples. The Sl data for 
only the select metals noted above were included in these data summaries. 

6.2.2.3.4 The decision process for the identification of COPCs is as described above for 
surface soil. The USEPA RSLs for resident soil were used as screening toxicity 
values. While human exposure to sediment is expected to be less (in exposure 

frequency and duration) than to soil in a residential setting, the RSLs for resident 
soil were used as a conservative screen of detected concentrations in sediment. 
The following sections note the COPCs identified in sediment. 

6.2.2.3.5 MRS 04- Flamenco Lagoon Maneuver Area 
Table 6-6 presents data summaries for the metals detected in sediment samples 
collected during the Sl and Rl at MRS 04. The USEPA RSL for resident soil, its 
basis, and whether the chemical was identified as a COPC is indicated. As shown, 
the maximum concentrations of the detected metals are less than the USEPA 
RSLs. Therefore, no COPCs were identified in sediment at MRS 04. 

6.2.2.3.6 MRS 05- Mortar and Combat Range Area 
Table 6-7 presents data summaries for the metals detected in sediment samples 
collected during the Sl and Rl at MRS OS. The USEPA RSL for resident soil, its 
basis, and whether the chemical was identified as a COPC is indicated. As shown, 
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the maximum concentrations of the detected metals are less than the USEPA 
RSLs. Therefore, no COPCs were identified in sediment at MRS OS. 

6.2.2.3.7 MRS 07- Culebrita Artillery Impact Area 
Table 6-8 presents data summaries for the metals detected in sediment samples 
collected during the 51 and Rl at MRS 07. The USEPA RSL for resident soil, its 
basis, and whether the chemical was identified as a COPC is indicated. As shown, 
the maximum concentrations of the detected metals are less than the USEPA 
RSLs. Therefore, no COPCs were identified in sediment at MRS 07. 

6.2.2.4 Exposure Assessment 
6.2.2.4.1 The objective of the exposure assessment is to estimate the type and 

magnitude of human exposure to the COPCs in surface soil and sediment at 
MRSs 02, 04, 05, and 07. Assumptions regarding the potential for human 
exposure (e.g., exposed populations, exposure frequency, etc.) are established. 
Representative EPCs for each COPC are calculated and used to model human 
exposure in the form of daily chemical intakes. These intakes are then combined 
in the Risk Characterization with COPC-specific toxicity values to calculate 
incremental lifetime cancer risks and non-cancer hazards. 

6.2.2.4.2 In this HHRA, no COPCs were identified in surface soil or sediment from MRSs 
02, 04, 05, and 07. Therefore, human exposure was not modeled. A CSM and 
associated MC exposure pathway analysis figure for each MRS are presented in 
Section 4 and 5. In the event future environmental sampling occurs at MRSs 02, 
04, 05, and 07, and COPCs are identified based on those future data, the CSM 
describes potentially relevant human exposure pathways. 
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Table 6-6: Summary of MRS 04 Sediment Data and Identification of COPCs 

2 2 5.8 3 I 8.14 - 12.1 12,000 nm N 

2 3 2.94 - 120 310 n 

Lead 2 I 2 5.8 12 1 I 3 159 400 n N 

Mercury 2 I 2 0.013 J - 0.04 J 1 I 3 0.227 J 2.3 n N 

Zinc 2 I 2 53 J - 74J 3 I 3 3.65 - 95.5 2,300 n N 

Notes 
Sediment samples were also analyzed for explosives, but no explosive compounds were detected. 
1 With the exception of lead, USEPA RSLs (May 2011) for resident soil are based on a non-cancer (n) hazard quotient of 0.1. RSL for chromium applies to 
Chromium Ill. RSL for mercury applies to mercuric chloride. 
2 A chemical is identified as a COPC where the maximum detected concentration in either the Sl or Rl data set is greater than the USEPA RSL for resident soil. 
J- estimated 
n- indicates USEPA RSL for resident soil is based on a non-cancer hazard quotient of 0.1. 
m- concentration exceeds theoretical ceiling limit of 10

5 
mg/kg, which is equivalent to a chemical representing 10% by weight of the soil sample 
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Table 6-7: Summary of MRS OS Sediment Data and Identification of COPCs 

1 1 7.7 2 
1 I 1 22 2 2 

Lead 1 I 1 2.5 2 2 5.56 6.29 400 
Mereu 1 I 1 0.013 J 2 0.00818 0.0129 2.3 
Zinc 1 I 1 32 J 2 68.7 J 73.3 J 2,300 
Notes 
Sediment samples were also analyzed for explosives, but no explosive compounds were detected. 
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N 

N 

n N 

n N 

n N 

1 With the exception of lead, USEPA RSLs (May 2011) for resident soil are based on a non-cancer (n) hazard quotient of 0.1. RSL for chromium applies to 
Chromium Ill. RSL for mercury applies to mercuric chloride. 
2 A chemical is identified as a COPC where the maximum detected concentration in either the 51 or Rl data set is greater than the USEPA RSL for resident soil. 
J -estimated 
n -indicates USEPA RSL for resident soil is based on a non-cancer hazard quotient of 0.1. 
m- concentration exceeds theoretical ceiling limit of 10

5 
mg/kg, which is equivalent to a chemical representing 10% by weight of the soil sample 
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Table 6-8: Summary of MRS 07 Sediment Data and Identification of COPCs 

Lead 1 I 1 1.9 1 400 
Zin 1 1 5.0 J 2 2,300 

Notes 
Sediment samples were also analyzed for explosives, but no explosive compounds were detected. 
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n 

n N 

1 With the exception of lead, USEPA RSLs (May 2011) for resident soil are based on a non-cancer (n) hazard quotient of 0.1. RSL for chromium applies to 
Chromium Ill. 
2 A chemical is identified as a COPC where the maximum detected concentration in either the Sl or Rl data set is greater than the USEPA RSL for resident soil. 
J- estimated 
n- indicates USEPA RSL for resident soil is based on a non-cancer hazard quotient of 0.1. 
m- concentration exceeds theoretical ceiling limit of 10

5 
mg/kg, which is equivalent to a chemical representing 10% by weight of the soil sample 
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6.2.2.5 Consideration of Uncertainty 
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6.2.2.5.1 A basic assumption underlying this HHRA is that the available surface soil and 
sediment data adequately characterize environmental conditions and the 
potential for MC to be present at each MRS. However, there are always some 
uncertainties associated with environmental sampling and analysis. Uncertainty 
associated with environmental sampling is generally related to limitations in 
terms of the number and distribution of samples, while uncertainty associated 
with the analysis of samples is generally associated with systematic or random 
errors (i.e., false positive or negative results). Efforts to minimize uncertainty 
were made by collecting and analyzing the Rl samples in accordance with the 
QAPP and by independently validating the analytical data. 

6.2.2.5.2 Composite surface soil samples were collected in an effort to characterize a 
greater areal extent and thereby obtain representative estimates of MC 
concentrations at each selected location. Discrete soil samples, in contrast, tend 
to underestimate mean ,MC concentrations at munitions response sites due to 
the heterogeneous distribution of particles of energetic residues (USEPA, 2012). 
However, even the 7-point wheel composite sampling approach used in this Rl 
may underestimate MC concentrations and contribute to decision uncertainty, 
because a relatively small area within each MRS was sampled (USACE, 2008). In 
addition, the combined soil sample may mask the presence of relatively elevated 
concentrations in a single aliquot. While pre-processing or mixing composite 
samples prior to laboratory analysis introduces uncertainty in volatile chemical 
analyses, the explosives and metals analyzed for in this Rl are not volatile. 

6.2.2.5.3 Sediment sample locations for the Rl were randomly selected, while the Rl 
surface soil sample locations were biased toward areas where MEC or MD were 
found. While the latter approach increased the likelihood of finding MC at 
elevated concentrations, dense vegetation throughout the upland areas of each 
MRS limited field investigations for both MEC and MC. The extent to which MC is 
present at elevated concentrations in the areas of each MRS that were not 
accessible by the field team is an area of uncertainty, and the potential for 
human exposure and adverse health effects may be understated to an unknown 
degree. 

6.2.2.5.4 Due to difficulties accessing the outlying cays and access restrictions at Cerro 
Balcon, no soil or sediment samples were collected during the Rl at MRS 02. The 
risk evaluation for MRS 02 is instead based on ten pre-detonation surface soil 
samples collected by Ellis during clearance activities in 2006 at Cerro Baleen and 
Cayo Lobo. The sample collection methods and quality control procedures used 
are not known. It is not likely the analytical data were independently validated. 
No post-detonation surface soil samples were collected. The extent to which the 
Ellis surface soil data are reliable indicators of MC presence and concentrations 
in soil at MRS 02 is uncertain, and the potential for exposure and adverse health 
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effects may be understated to an unknown degree. In addition, the lack of 

sediment data for MRS 02 does not allow for a determination of the potential for 
adverse health effects from human exposure to potential MC in sediment. 

6.2.2.5.5 Non-detect chemicals are not evaluated as COPCs, as their presence and 
concentration in soil or sediment has not been confirmed. Explosives and metals 
that were analyzed for but not detected in soil or sediment samples may be 
present at an unknown concentration somewhere between the sample reporting 
limit and zero. Reporting limits for non-detect results were therefore compared 
to USEPA RSLs for resident soil to evaluate whether non-detect chemicals may 
be present at concentrations that pose human health risks and hazards. Of the 
soil and sediment samples collected for this Rl, reporting limits for non-detect 
lead and mercury results were less than chemical-specific RSLs used to select 
COPCs in this HHRA. Antimony was not detected in any soil or sediment sample 
collected for this Rl, and reporting limits in a few soil samples collected from 
MRS OS and MRS 07 were greater than the RSL used in this HHRA (3.1 mg/kg). 
However, this RSL is based on a noncancer HQ of 0.1; all antimony reporting 
limits were less than the RSL based on a target HQ of 1 (31 mg/kg). Similarly, 
explosives were not detected in any soil or sediment sample collected for this Rl. 
Reporting limits for nitroglycerin (1 mg/kg), m-dinitrobenzene (5 mg/kg), and m
nitrotoluene (5 mg/kg) were greater than RSLs based on a noncancer HQ of 0.1 
(0.61 mg/kg for all) but less than RSLs based on a target HQ of 1 (6.1 mg/kg for 
all). The only chemical that was considered non-detect at a reporting limit 
greater than a chemical-specific RSL was o-nitrotoluene (RL = 5 mg/kg compared 
to RSL of 2.9 mg/kg, based on a target cancer risk of 10-6

). This is a source of 
uncertainty in the HHRA, as o-nitrotoluene may be present at concentrations in 
soil or sediment that pose human health risks. 

6.2.2.5.6 Additional sources of uncertainty are associated with the equations, exposure 
factors, and toxicity values used to derive the RSLs. Standard USEPA exposure 
equations and default parameter values representing reasonable maximum 
exposure were used (2011a). The toxicity values can result in over-estimates or 
under-estimates of the potential for adverse health effects. In most cases, 
toxicity values are derived by extrapolating from laboratory animal data to 
humans. Uncertainty factors are usually applied to avoid under-estimating the 
potential for adverse human health effects. 

6.2.2.5.7 Lastly, the RSL for CrIll was used to evaluate total chromium data, and the RSL 
for mercuric chloride was used to evaluate total mercury data, rather than the 
more conservative RSLs for hexavalent chromium (0.29 mg/kg based on cancer 
risk of 10-6

) and methylmercury (0.78 mg/kg based on HQ = Q_1). Samples to 
speciate chromium and mercury data were not collected; therefore the actual 
speciation of chromium and mercury in the soil and sediment at each MRS is 
unknown. However, it is likely the majority of total chromium is Cr Ill and the 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 6-17 

Revision 0 
February 2013 



Final Rl Report 
Culebra Island, Puerto Rico 

majority of total mercury is inorganic, divalent mercury (e.g., mercuric chloride). 

The presence of Cr VI in the environment is usually associated with its use in 
specific industries (e.g., leather tanning, cement, textiles, etc.). Except for soils 
containing chromate waste from such industries, chromium in most soils is 
predominantly present as Cr Ill (ATSDR, 2012). In addition, organic matter in soil 
and sediment will reduce Cr VI to Cr Ill (ATSDR, 2012). The presence of 
methylmercury in soil and sediment is largely due to its formation by micro
organisms, which may occur under aerobic or anaerobic conditions. 
Methylmercury is not associated with former munitions, but the degree to which 
methylation of mercury in the environment may have occurred is unknown. 
Regardless, total mercury concentrations detected in soil and sediment samples 
were also less than the RSL for methylmercury; therefore, this potential source 
of uncertainty has no impact on the HHRA conclusions. 

6.2.3 SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

This SLERA evaluates the potential for adverse health effects in ecological receptors 
from exposure to MC in surface soil and sediment at MRSs 02, 04, 05, and 07 at the 
Culebra Island Site. The SLERA was conducted following methodology in Ecological Risk 
Assessment Guidance for Superfund: Process for Designing and Conducting Ecological 
Risk Assessments (USEPA, 1997) and Guidelines for Ecological Risk Assessment (USEPA, 
1998). 

6.2.3.1 The SLERA consists of the following: 

• Ecological Setting- describes the predominant vegetation and potential wildlife 
habitat on the Culebra Island Site. 

• Problem Formulation - presents an exposure pathway analysis and ecological 
conceptual site model (ECSM) and identifies appropriate assessment and 
measurement endpoints for each MRS. 

• Ecological Effects Evaluation - presents chemical-specific ecological screening 
values and identifies chemicals of potential ecological concern (COPEC) in 
surface soil and sediment samples from each MRS. 

• Risk Characterization - presents HQs for each COPEC and qualifies the potential 
for adverse health effects; discusses potential sources of uncertainty associated 
with assessing ecological risks; and draws conclusions regarding the need to 
perform further ecological evaluation. 

6.2.3.1.1 Ecological Setting 
As described above, Culebra is an archipelago consisting of the main island and 22 
smaller cays. Culebra has a tropical marine climate with a year-round average daily 
temperature of 80 °F. The average rainfall is 36 inches, and the average humidity is 73%. 
The majority of rainfall occurs between April and November, with a dry season between 
January and April. Prevailing winds are from the east-northeast in November through 
January and from the east the rest of the year. The average wind speed is 9.2 miles per 
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hour. The hurricane season is from June through November, with most storms occurring 

July through September. Severe hurricanes occur through this area every 15 to 33 years. 

6.2.3.1.2 Potential Ecological Habitat and Receptors 
Culebra supports subtropical fauna and flora and contains a diversity of habitats, 
including subtropical dry forest, mangroves, and grasslands (USFWS, 2011). The largest 
remaining forest on the island is a unique habitat known as a boulder forest, located on 
Mount Resaca within MRS 05 (USFWS, 2011). The forest is characterized by boulder
covered areas, rock-strewn ravines, and a canopy of cupey and jaguey (wild fig) trees 
that support bromeliads and succulent herbaceous plants. 

6.2.3.1.2.1 The majority of undeveloped portions of MRS 02 (Cerro Baleen), MRS 04, and 
MRS 05 are densely vegetated with low-growing shrubs and grasses. Human 
disturbance on Culebra Island has led to the proliferation of invasive plants, such 
as the sweet acacia, mesquite acacia, and guinea grass. Native plants include the 
fiddlewood, Puerto Rico box, and Turk's head cactus. The poisonous manzanillo 
tree is known to be present near Flamenco Lagoon within MRS 04. 

6.2.3.1.2.2 Culebrita is similar to Culebra in that it is characterized by sandy beaches, a 
rocky coastline, and gentle to steep hills with moderate to dense vegetation. 
Vegetation is sparse or absent on many of the smaller cays (including Cayo 
Botella), as most are rocky with very little soil (USACE, 1995). 

6.2.3.1.2.3 Surface water is scarce, and creeks and streams are intermittent and 
seasonal. Normally they are dry and collect and drain runoff only during 
rainstorms. Permanent surface water bodies on Culebra are limited to coastal 
lagoons and brackish ponds. 

6.2.3.1.2.4 Appendix G contains maps of federally-recognized wetlands within MRSs 04, 
05, and 07. These maps were generated using the online National Wetlands 
Inventory mapping tool, Wetlands Mapper. The maps show coastal wetlands, 
lagoons, and freshwater ponds occur within MRS 04 and MRS 05. The lagoons 
from which sediment samples were collected during the 51 and Rl have the 
following classification: 

• E1AB3/UB2L - estuarine, subtidal, aquatic bed, rooted vascular/unconsolidated 
bottom, sand, subtidal 

6.2.3.1.2.5 In addition, these lagoons are surrounded by wetlands with the following 
classifications: 

• E2F03N (MRS 04) - estuarine, intertidal, forested, broad-leaved evergreen, 
regularly flooded 

• E2F03M (MRS 05) - estuarine, intertidal, forested, broad-leaved evergreen, 
irregularly exposed 
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6.2.3.1.2.6 Coastal wetlands and a lagoon are present within MRS 07 (i.e., on Culebrita). 
The lagoon from which sediment samples were collected during the 51 and Rl at 
MRS 07 has the following Coward in (1979) classification: 

• E2US2M- estuarine, intertidal, unconsolidated shore, sand, irregularly exposed 

6.2.3.1.2.7 In addition, the lagoon within MRS 07 is surrounded by a wetland with the 
following Cowardin (1979) classification: 

• E2F03P - estuarine, intertidal, forested, broad-leaved evergreen, irregularly 
flooded 

6.2.3.1.2.8 Potential terrestrial ecological receptors that may be found in the upland 
areas of Culebra Island [i.e., MRS 2 (Cerro Balcon), MRS 04, and MRS OS] and 
Culebrita (MRS 07) include soil invertebrates, terrestrial plants, birds (e.g., cattle 
egret, songbirds), reptiles and amphibians (e.g., snakes, iguanas, anoles, and 
toads), and small mammals (e.g., rodents and bats). Large mammals (i.e., white
tailed deer) are present on Culebra Island but are not potential ecological 
receptors for Culebrita. The brackish lagoons within MRS 04, MRS OS, and MRS 
07 provide habitat for benthic invertebrates, aquatic plants (e.g., mangroves), 
fish, wading birds and shorebirds (e.g., greater yellowlegs) (Heatwole et al., 
1963). Aquatic beds in the lagoons within MRSs 04 and OS likely provide 
spawning habitat for fish. Coastal areas support important rookeries for seabirds 
(e.g., laughing gulls, bridled terns, sooty terns, roseate terns, and brown 
boobies). Culebra beaches are used as nesting sites by leatherback and hawksbill 
sea turtles (USFWS, 2011). 

6.2.3.1.2.9 The diversity of potential ecological receptors at MRS 02 (cays) is 
considerably less, as most cays are rocky with very little soil or vegetation. The 
only potential terrestrial receptors identified for the cays within MRS 02 are 
seabirds. 

6.2.3.1.3 Sensitive Habitats and Threatened or Endangered Species 
6.2.3.1.3.1 A survey for the presence of sensitive habitats and threatened or 

endangered species at each MRS was not conducted for this Rl. However, the 
following summary of information on threatened or endangered species on 
Puerto Rico and Culebra was originally presented in the Sl Report (Parsons, 2007) 
and supplemented through a review of the USFWS Southeast Region online 
resource (http://www.fws.gov/caribbean/es/Endangered-Main.html). Additional 
resources reviewed for threatened and endangered species included the: USACE 
Archives Search Report, 1995; Environmental and Cultural Resource Surveys for 
Isla Culebrita, 2006; and the Environmental and Cultural Resource Surveys for 
Cerro Balcon NTCRA 2006. 
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6.2.3.1.3.2 The main island of Puerto Rico and its associated islands support 7S federally 
listed threatened and endangered species consisting of 26 animals and 49 plants. 
Among this diverse group of fauna and flora are multiple species that are known 
to exist, potentially exist, or temporarily use areas within the Culebra Island, 
such as migratory birds. The following are considered by the Puerto Rico Natural 
Heritage Program to be conservation-priority areas: Culebra National Wildlife 
Refuge, Mount Resaca, all of the lagoons and beaches on Culebra, and all cays 
around Culebra (Parsons, 2007). It should be noted the cays within MRS 02, 
portions of MRS 04 and MRS OS, and all of MRS 07 (Culebrita and Cayo Botella), 
are managed by the USFWS as part of the Culebra National Wildlife Refuge. The 
particular areas within MRS 04 and MRS OS are depicted on Figure 1-2 (MRS 04) 
and Figure 1-3 (MRS OS) as "Fish & Wildlife Area." On Culebrita, all beachfront 
areas from mean high tide inland to a point 1SO meters from shore have been 
designated critical habitat for hawksbill sea turtles. The sea turtle nesting season 
varies with locality, but in most locations nesting occurs sometime between April 
and November. Table 6-9 is a summary of the threatened/endangered species 
and critical habitats for Culebra (USFWS, 2011). 

Table 6-9: Culebra Federal Threatened and Endangered Species (USFWS, 2011) 

Turtle 

Virgin Islands Tree Reptile E Forested Areas 
Boa 
Hawksbill Sea Turtle Reptile E, CH Coastal Zones 

Sterna dougallii Bird T Coastal Areas and Offshore Cays, 

Trichechus manatus 

Notes: 
E=Endangered 
T=Threatened 
CH=Critical Habitat 
D=Delisted due to Recovery 
MP= Monitoring Plan 
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Problem formulation establishes the goals, breadth, and focus of the SLERA (USEPA, 
1997). It is based on the current understanding of potential ecological habitat and 
receptors at each MRS and information collected during environmental investigations. 
In this section, potential exposure pathways between MC originating in soil and 
sediment and ecological receptors are described and illustrated in an ECSM. Lastly, 
appropriate assessment and measurement endpoints for this SLERA are identified. 

6.2.3.1.5 Assessment and Measurement Endpoints 
6.2.3.1.5.1 Assessment endpoints refer to the valued ecological resources to be 

protected from potential adverse health effects caused by exposure to site
related COPECs. For most potential receptors of concern, USEPA {1997) guidance 
recommends the appropriate level of protection to be provided by any action 
that may be required is protection of the population or community of plants 
and/or animals present at a site. For this SLERA, the assessment endpoints are 
any adverse health effects (e.g., reduced vigor, population decline) on the 
terrestrial and aquatic communities that may be present at each MRS. 
Because it is often difficult to measure effects on entire communities or 
individual populations to verify if risk predictions are accurate, adverse effects 
on individual organisms, representative of the entire population, are usually 
substituted in practice. 

6.2.3.1.5.2 Measurement endpoints can be measures of effect (e.g., changes in 
community structure) or measures of exposure (e.g., concentrations in affected 
environmental media) used to infer the potential for adverse health effects in 
communities and the ecosystem in question (USEPA, 1997). In this SLERA, 
measures of exposure were compared to conservative risk-based toxicity 
reference values (TRV) protective of adverse effects on organisms. 

6.2.3.1.5.3 To evaluate the potential for adverse health effects in terrestrial plants and 
soil invertebrates, detected MC concentrations in surface soil were compared to 
TRVs protective of direct toxicity to terrestrial plants and soil invertebrates. 
Chemicals with maximum concentrations greater than the applicable screening 
values were identified as COPECs. The following hierarchy of sources of soil 
screening values was used: 

• USEPA Ecological Soil Screening Levels (EcoSSL) (USEPA, 2011b). Separate 
EcoSSLs are derived for plants and soil invertebrates. However, EcoSSLs are not 
always available for both plants and soil invertebrates, and EcoSSLs are not 
available for all of the detected metals in surface soil. 

• USEPA Region 5 Ecological Screening Levels (ESL) for Soil (USEPA Region 5, 2003). 
• Oak Ridge National Laboratory (ORNL) Toxicological Benchmarks for Plants 

(Efroymson et al., 1997). 
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6.2.3.1.5.4 To evaluate the potential for adverse health effects in terrestrial wildlife, 
detected chemical concentrations in surface soil were compared to TRVs 
protective of such effects in birds and mammals. These screening values were 
derived using food chain bioaccumulation models and toxicity values based on 
no-observed-adverse-effect-levels. They consider direct exposure to chemicals in 
soil through feeding and nesting activities and exposure to bio-accumulated 
chemicals in food/prey items. The following hierarchy of sources of soil screening 
values was used: 

• USEPA EcoSSL (USEPA, 2011b). Separate EcoSSLs are derived for birds and 
mammals. 

• USEPA Region 5 ESLs for Soil {USEPA Region 5, 2003). However, no soil ESLs 
based on exposure to birds or mammals were available for the MC lacking 
applicable EcoSSLs. 

6.2.3.1.5.5 To evaluate the potential for adverse health effects in aquatic receptors, 
detected chemical concentrations in sediment were compared to TRVs indicative 
of the potential for such effects in sediment-associated biota. Chemical-specific 
threshold effects levels (TEL) represent concentration levels below which 
adverse effects are not expected, while probable effects levels {PEL) are 
concentration levels above which adverse effects are likely to occur (Long and 
MacDonald, 1998). As a conservative screen, COPECs in sediment were identified 
where the maximum detected concentration was greater than the TEL However, 
both the TEL and PEL for a given chemical were presented (where available) to 
effectively bound the potential for adverse health effects. 

6.2.3.1.6 Ecological Effects Evaluation 
6.2.3.1.6.1 The ecological effects evaluation serves to focus the SLERA on those 

chemicals detected in surface soil and sediment that, if exposed to, may result in 
adverse health effects. This is achieved by comparing detected chemical 
concentrations to the applicable TRVs and selecting COPECs. A chemical was 
identified as a COPEC where the maximum detected concentration was greater 
than the TRV or where no applicable TRV was available. This is a conservative 
screening approach that assumes ecological receptors are continuously exposed 
to chemical concentrations equivalent to maximum detected concentrations at 
each MRS and that chemicals in soil and sediment are 100% bioavailable. In 
addition, exceedance of a TRV is not a predictor of adverse ecological effects, 
especially on sites where background metals concentrations are greater than 
TRVs or where ecological communities are diverse and thriving (Efroymson, et 
al., 1997). For detected metals in surface soil, if the maximum concentration 
was less than or within the range of site-specific background concentrations, it 
was not selected as a COPEC regardless of the comparison to or availability of 
the TRV. 
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6.2.3.1.6.2 The available surface soil and sediment samples are as described above for 
the HHRA. Table 6-1 summarizes the surface soil and sediment samples available 
for each MRS. As shown, a total of ten surface soil samples (including three 
background samples) and five sediment samples are available for MRS 04 from 
the Sl in October 2006 and the Rl in March 2011. Twenty-four surface soil 
samples (including four background samples) and three sediment samples are 
available from the Sl and Rl at MRS OS. Fourteen surface soil samples (including 
four background samples) and three sediment samples are available from the Sl 
and Rl at MRS 07. Due to difficulties accessing the outlying cays and access 
restrictions at Cerro 8alcon, no soil or sediment samples were collected during 
the Sl or Rl at MRS 02. Therefore, the SLERA relies on ten pre-detonation surface 
soil samples collected by Ellis during clearance activities at Cerro 8alcon and 
Cayo Lobo. Due to differences in potential ecological receptors and the 
geographic distance between them, soil data from Cerro 8alcon and Cayo Lobo 
were summarized separately, and COPECs were identified for MRS 02 (Cerro 
8alcon) and MRS 02 (cays). 

6.2.3.1.7 Selection of COPECs in Surface Soil 
6.2.3.1.7.1 Tables 6-10A to 6-14 present a surface soil data summary and the selection 

of COPECs for each MRS. Separate tables (e.g., Table 6-10A and Table 6-108) 
were prepared to show COPECs identified based on comparison to TRVs for 
terrestrial plants and soil invertebrates vs. TRVs for birds and mammals. The 
following summarizes the COPECs identified in surface soil at each MRS. 

6.2.3.1.7.2 MRS 02- Cerro Balcon 
As shown in Table 6-10A, the following MC were identified as COPECs in surface 
soil at MRS 02 (Cerro 8alcon), because their maximum detected concentrations 
are greater than one or both of the TRVs protective of adverse health effects in 

terrestrial plants and soil invertebrates: chromium, copper, and zinc. 

6.2.3.1.7.3 Table 6-108 shows the following MC were identified as COPECs in surface soil 
because their maximum detected concentrations are greater than one or both of 
the TRVs protective of adverse health effects in birds and mammals: antimony, 
chromium, copper, and zinc. In addition, antimony, barium, and mercury were 
identified as COPECs based on the lack of applicable TRVs for one or both 
categories of receptors. 

6.2.3.1.7.4 MRS 02- Cayo Lobo 
As shown in Table 6-11A, the following MC were identified as COPECs in surface 
soil at MRS 02 (Cayo Labo), because their maximum detected concentrations are 
greater than one or both of the TRVs protective of adverse health effects in 
terrestrial plants and soil invertebrates: chromium, copper, and zinc. 
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6.2.3.1.7.5 Table 6-11B shows the following MC were identified as COPECs in surface soil 

because their maximum detected concentrations are greater than the TRVs 
protective of adverse health effects in birds: chromium, copper, and zinc. In 
addition, antimony, barium, and mercury were identified as COPECs based on 
the lack of applicable TRVs. 

6.2.3.1.7.6 MRS 04- Flamenco Lagoon Maneuver Area 
As shown in Table 6-12A, chromium was identified as a COPEC in surface soil at 
MRS 04, because the maximum detected concentration is greater than both 
TRVs protective of adverse health effects in terrestrial plants and soil 

invertebrates. 

6.2.3.1.7.7 Table 6-128 shows the following MC were identified as COPECs in surface soil 
because their maximum detected concentrations are greater than one or both of 
the TRVs protective of adverse health effects in birds and mammals: copper and 
zinc. While there are no TRVs for barium (birds) and mercury (birds and 
mammals), these metals were not identified as COPECs because their maximum 
detected concentrations were within the range of detected concentrations in 
background surface soil samples. 

6.2.3.1.7.8 MRS 05- Mortar and Combat Range Area 
As shown in Table 6-13A, the following MC were identified as COPECs in surface 
soil at MRS 05, because their maximum detected concentrations are greater 
than one or both of the TRVs protective of adverse health effects in terrestrial 
plants and soil invertebrates: barium, chromium, and copper. While the 
maximum zinc concentration is also greater than TRVs for plants and soil 
invertebrates, it was within the range of detected concentrations in background 
surface soil samples. Therefore, zinc was not identified as a COPEC in Table 6-
13A. 

6.2.3.1.7.9 Table 6-138 shows the following MC were identified as COPECs in surface soil 
because their maximum detected concentrations are greater than one or both of 
the TRVs protective of adverse health effects in birds and mammals: chromium, 
copper, and lead. In addition, barium and mercury were identified as COPECs 
based on the lack of applicable TRVs for one or both categories of receptors. 
While the maximum zinc concentration is also greater than TRVs for birds and 
mammals, it was within the range of detected concentrations in background 
surface soil samples. Therefore, zinc was not identified as a COPEC in Table 6-
138. 

6.2.3.1.7.10 MRS 07- Culebrita Artillery Impact Area 
As shown in Table 6-14A, the following MC were identified as COPECs in surface 
soil at MRS 07, because their maximum detected concentrations are greater 
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than one or both of the TRVs protective of adverse health effects in terrestrial 
plants and soil invertebrates: barium, chromium, copper, and zinc. 

6.2.3.1.7.11 Table 6-14B shows the following MC were identified as COPECs in surface 
soil because their maximum detected concentrations are greater than one or 
both of the TRVs protective of adverse health effects in birds and mammals: 
copper, lead, and zinc. In addition, barium and mercury were identified as 
COPECs based on the lack of applicable TRVs for one or both categories of 
receptors. 
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Table 6-lOA: Selection of COPECs in MRS 02 (Cerro Balcon) Surface Soil: Plants and Soil Invertebrates 

Antimony 5 I 5 1B - 2B 5 c 78 a N 

Barium 5 I 5 45 - 60 500 c 330 a N 

Chromium 
4 

5 I 5 40 110 1 0.4 b y - c 

Copper 5 I 5 91 - 110 70 a 80 a y 

Lead 5 I 5 2.9 - 5.8 120 a 1,700 a N 

Mercury 5 
5 I 5 0.028 - 0.047 0.3 c 0.1 b N 

Zinc 5 I 5 52 J - 130J 160 a 120 a y 

Notes 
1 

Surface soil samples were collected by Ellis Environmental during clearance activities at Cerro Balcon. The surface soil data 
are presented in Table 5.4 of the Final Site Inspection Report (Parsons, 2007) and are summarized herein. Surface soil 
samples were also analyzed for explosives, but no explosive compounds were detected. 
2 

TRVs were selected from the following hierarchy of sources: 
a- USEPA (2011b) Ecological Soil Screening Levels 
b - US EPA Region 5 (2003) ESL for soil 
c- ORNL Toxicological Benchmarks for Plants (Efroymson, et al., 1997) 

3 
A chemical is identified as a COPEC where the maximum detected concentration is greater than one or both TRVs. 

4
TRV applies to total chromium. 

5
0NRL benchmark applies to elemental mercury. USEPA Region 5 ESL applies to total mercury. 

J, B- estimated 
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Table 6-108: Selection of COPECs in MRS 02 (Cerro Balcon) Surface Soil: Birds and Mammals 

Antimony 5 I 5 lB - 2B N NA 0.27 a y 

Barium 5 I 5 45 - 60 N NA 2,000 a y 

Chromium 
5 

5 I 5 40 - 110 CrVI 26 a 34 a y 

Copper 5 I 5 91 - 110 y 28 a 49 a y 

Lead 5 I 5 2.9 - 5.8 y 11 a 56 a N 

Mercury 5 I 5 0.028 - 0.047 MHg NA NA y 

Zinc 5 5 52 J 130J y 46 a 79 a y 

Notes 
1 Surface soil samples were collected by Ellis Environmental during clearance activities at Cerro Balcon. The surface soil data are presented in Table 5.4 of the 
Final Site Inspection Report (Parsons, 2007) and are summarized herein. Surface soil samples were also analyzed for explosives, but no explosive compounds 
were detected. 
2 Chemicals considered bioaccumulative are those listed in Table 4-2, Important Bioaccumulative Compounds in USEPA, 2000. 
3 TRVs were selected from the following hierarchy of sources: 

a- USEPA (2011b) Ecological Soil Screening Levels 
b- USEPA Region 5 (2003) ESL for soil 

4 A chemical is identified as a COPEC where the maximum detected concentration is greater than one or both TRVs. 
5 USEPA EcoSSL applies to trivalent chromium (CrIll). 
Cr VI- indicates only hexavalent chromium (Cr VI) is bioaccumulative 
MHg- indicates only methylmercury is bioaccumulative 

J, B- estimated 
NA- Not Available 
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Table 6-llA: Selection of COPECs in MRS 02 (Cayo Lobo) Surface Soil: Terrestrial Plants and Soil Invertebrates 

Antimony 4 I 5 0.79 B - 1.7 B 5 c 78 a N 

Barium 5 I 5 28 - 52 500 c 330 a N 

Chromium 4 
5 I 5 19 30 1 0.4 b y - c 

Copper 5 I 5 58 - 83 70 a 80 a y 

Lead 5 I 5 2.1 - 4.2 120 a 1,700 a N 

Mercury 
5 

4 I 5 0.0087 B 0.021 B 0.3 0.1 b N - c 

Zinc 5 5 43 - 150 160 a 120 a y 

Notes 
1 

Surface soil samples were collected by Ellis Environmental during clearance activities at Cayo Lobo. The surface soil data are presented in 
Table 5.4 of the Final Site Inspection Report (Parsons, 2007) and are summarized herein. Surface soil samples were also analyzed for 
explosives, but no explosive compounds were detected. 
2 

TRVs were selected from the following hierarchy of sources: 
a- USEPA (201lb) Ecological Soil Screening Levels 

b - USEPA Region 5 (2003) ESL for soil 
c- ORNL Toxicological Benchmarks for Plants (Efroymson, et al., 1997) 

3 
A chemical is identified as a COPEC where the maximum detected concentration is greater than one or both TRVs. 

4
TRV applies to total chromium. 

5 
ONRL benchmark applies to elemental mercury. USEPA Region 5 ESL applies to total mercury. 

B - estimated 
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Antimony 4 

Barium 5 

Chromium 5 5 

Copper 5 

Lead 5 

Mercury 4 

Zinc 5 

Notes 

Table 6-118: Selection of COPECs in MRS 02 (cays) Surface Soil: Birds 

I 5 0.79 B 1.78 N NA 

I 5 28 52 N NA 

I 5 19 30 CrVI 26 

I 5 58 83 y 28 

I 5 2.1 - 4.2 y 11 

I 5 0.0087 B 0.021 B MHg NA 

5 43 150 y 46 

a 

a 

a 

a 
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y 

y 

y 

y 

N 

y 

y 

1 Surface soil samples were collected by Ellis Environmental during clearance activities at Cayo Lobo. The surface soil data are presented 
in Table 5.4 of the Final Site Inspection Report (Parsons, 2007) and are summarized herein. Surface soil samples were also analyzed for 
explosives, but no explosive compounds were detected. 
2 Chemicals considered bioaccumulative are those listed in Table 4-2, Important Bioaccumulative Compounds in USEPA, 2000. 
3 TRVs were selected from the following hierarchy of sources: 

a- USEPA (201lb) Ecological Soil Screening Levels 
b- USEPA Region 5 (2003) ESL for soil 

4 A chemical is identified as a COPEC where the maximum detected concentration is greater than one or both TRVs. 
5 USEPA EcoSSL applies to trivalent chromium (CrIll). 
B- estimated 
Cr VI- indicates only hexavalent chromium (Cr VI) is bioaccumulative 
MHg- indicates only methylmercury is bioaccumulative 
NA- Not Available 
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Table 6-12A: Selection of COPECs in MRS 04 Surface Soil: Plants and Soil Invertebrates 

Barium 7 I 7 12 218 J 500 c 330 a 

Chromium 
5 7 I 7 2.83 14.7 1 0.4 b c 

Copper 7 I 7 3.05 61.8J 70 a 80 a 

Lead 4 I 7 1.2 10.3 120 a 1,700 a 

Mercury 
6 7 I 7 0.00558 J 0.0312 J 0.3 c 0.1 b 

Zinc 7 I 7 5.22 117 J 160 a 120 a 

Notes 
Surface soil samples were also analyzed for explosives, but no explosive compounds were detected. 
1 

Represents combined summary of Site Investigation (SI) and Remedial Investigation (RI) surface soil data. 
2 TRVs were selected from the following hierarchy of sources: 

a- USEPA (2011b) Ecological Soil Screening Levels 
b- USEPA Region 5 (2003) Ecological Screening Levels (ESL) for soil 

c- Oak Ridge National Laboratory (ORNL) Toxicological Benchmarks for Plants (Efroymson, et al., 1997) 

N Max< TRVs 111J - 257 J 

y Max > TRVs, BG 2.74 14.2 

N Max< TRVs 39.7 60.3 

N Max< TRVs 3.21 15.1 

N Max <TRVs 0.017 J - 0.0353 J 

N Max< TRVs 33 71.9 

3 A chemical is identified as a COPEC where the maximum detected concentration is greater than one or both TRVs and is also greater than the range of detected 
concentrations in background surface soil samples. 
4 

Represents combined Sl and Rl background soil sample data. 
5 TRV applies to total chromium. 
6 0NRL benchmark applies to elemental mercury. USEPA Region 5 ESL applies to total mercury. 

J- estimated 
Max- maximum detected concentration 

BG- range of detected concentrations in background surface soil samples 
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Table 6-128: Selection of COPECs in MRS 04 Surface Soil: Birds and Mammals 

Barium 7 I 7 12 - 218 J N NA 2,000 a 

Chromium 6 7 I 7 2.83 14.7 CrVI 26 a 34 a 

Copper 7 I 7 3.05 - 61.8J y 28 a 49 a 

Lead 4 I 7 1.2 10.3 y 11 a 56 a 

Mercury 7 I 7 0.00558 J - 0.0312 J MHg NA NA 

Zinc 7 I 7 5.22 117 J y 46 a 79 a 

Notes 
Surface soil samples were also analyzed for explosives, but no explosive compounds were detected. 
1 Represents combined summary of Site Investigation (SI) and Remedial Investigation (RI) surface soil data. 
2 Chemicals considered bioaccumulative are those listed in Table 4-2, Important Bioaccumulative Compounds in USEPA, 2000. 
3 TRVs were selected from the following hierarchy of sources: 

a- USEPA (2011b) Ecological Soil Screening Levels 
b- USEPA Region 5 (2003) Ecological Screening Levels (ESL) for soil 

N 

N 

y 

N 

N 

y 
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Max<TRV, BG lllJ 

Max< TRVs 2.74 -

Max> TRVs, BG 39.7 -

Max <TRVs 3.21 

Max< BG 0.017 J 

Max > TRVs, BG 33 -

257 J 

14.2 

60.3 

15.1 

0.0353 J 

71.9 

4 A chemical is identified as a COPEC where the maximum detected concentration is greater than one or both TRVs and is also greater than the range of detected concentrations in 
background surface soil samples. 
5 Represents combined 51 and Rl background soil sample data. 
6 USEPA EcoSSL applies to trivalent chromium (CrIll). 
J - estimated 
Cr VI- indicates only hexavalent chromium (Cr VI) is bioaccumulative 
MHg- indicates only methylmercury is bioaccumulative 
NA - Not Available 
Max- maximum detected concentration 
BG- range of detected concentrations in background surface soil samples 
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Table 6-13A: Selection of COPECs in MRS OS Surface Soil: Plants and Soil Invertebrates 

Barium 20 I 20 35.1 J - 1,300 500 c 330 a y Max > TRVs, BG 236J - 421J 

Chromium 
5 

20 I 20 2.8 150 1 0.4 b y Max > TRVs, BG 11.5 - 14.3 c 

Copper 20 I 20 18 J - 170J 70 a 80 a y Max> TRVs, BG 135 - 152 

Lead 20 I 20 2.36 - 17.3 J 120 a 1,700 a N Max <TRVs 5.08 - 9.83 

Mercury 
6 

20 I 20 0.0097 J 0.059 0.3 0.1 b N Max<TRVs 0.0113 J - 0.0357 J - c 

Zinc 20 20 58.4 J - 127 J 160 a 120 a N Max< BG 60.3 - 164 

Notes 
Surface soil samples were also analyzed for explosives, but no explosive compounds were detected except for1,3,5-TNB and 4-NT, which were detected in one split sample 

collected from MRS OS (CI-MRSOS-SS-08B) for quality assurance purposes only. 
1 Represents combined summary of Site Investigation (51) and Remedial Investigation (RI) surface soil data. 
2 TRVs were selected from the following hierarchy of sources: 

a- USEPA (2011b) Ecological Soil Screening Levels 
b- USEPA Region 5 (2003) Ecological Screening Levels (ESL) for soil 
c- Oak Ridge National Laboratory (ORNL) Toxicological Benchmarks for Plants (Efroymson, et al., 1997) 
3 A chemical is identified as a COPEC where the maximum detected concentration is greater than one or both TRVs and is also greater than the range of detected concentrations 

in background surface soil samples. 
4 Represents combined 51 and Rl background soil sample data. 
5 TRV applies to total chromium. 
6 ONRL benchmark applies to elemental mercury. USEPA Region 5 ESL applies to total mercury. 

J -estimated 

Max- maximum detected concentration 
BG - range of detected concentrations in background surface soil samples 
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Barium 20 I 20 

Chromium 
6 20 I 20 

Copper 20 I 20 

Lead 20 I 20 

Mercury 20 I 20 

Zinc 20 20 

Notes 

Table 6-138: Selection of COPECs in MRS OS Surface Soil: Birds and Mammals 

35.1J 1,300 N 

2.8 150 CrVI 

18 J 170J y 

2.36 17.3 J y 

0.0097 J 0.059 MHg 

58.4 J 127 J y 

NA 

26 a 

28 a 

11 a 

NA 

46 a 

2,000 a 

34 

49 

56 

NA 

79 

a 

a 

a 

a 

y 

y 

y 

y 

y 

N 
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NoTRV, 
Max> BG 236J 421J 

Max> 
TRVs, BG 11.5 14.3 

Max> 
TRVs, BG 135 152 

Max> 
TRV,BG 5.08 9.83 
No TRV, 

Max> BG 0.0113 J 0.0357 J 
Max< BG 60.3 164 

Surface soil samples were also analyzed for explosives, but no explosive compounds were detected except forl,3,S-TNB and 4-NT, which were detected in one split sample collected from MRS OS (CI-MRSOS-SS-088) 
for quality assurance purposes only. 
1 Represents combined summary of Site Investigation (51) and Remedial Investigation (RI) surface soil data. 
2 Chemicals considered bioaccumulative are those listed in Table 4-2, Important Bioaccumulative Compounds in USEPA, 2000. 
3 TRVs were selected from the following hierarchy of sources: 

a- USEPA {2011b) Ecological Soil Screening levels 
b- US EPA RegionS {2003) Ecological Screening levels (ESl) for soil 

4 A chemical is identified as a COPEC where the maximum detected concentration is greater than one or both TRVs and is greater than the range of detected concentrations in background surface soil samples. 
5 Represents combined 51 and Rl background soil sample data. 
6 US EPA EcoSSl applies to trivalent chromium (CrIll). 
J - estimated 
Cr VI- indicates only hexavalent chromium (Cr VI) is bioaccumulative 
MHg- indicates only methylmercury is bioaccumulative 
NA - Not Available 

Max- maximum detected concentration 
BG- range of detected concentrations in background surface soil samples 
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Table 6-14A: Selection of COPECs in MRS 07 Surface Soil: Plants and Soil Invertebrates 

Barium 10 I 10 29.6J - 480 500 c 330 a y Max> TRV, BG 118J 130J 

Chromium 
5 10 I 10 8.0J - 22.5J 1 c 0.4 b y Max > TRVs, BG 12.9 J 15.9 J 

Copper 10 I 10 109 J - 225 J 70 a 80 a y Max > TRVs, BG 125 J 136J 

Lead 10 I 10 3.4J - 69 J 120 a 1,700 a N Max <TRVs 4.57 J 5.35 J 

Mercury 6 
9 I 10 0.0101 J 0.052 J 0.3 0.1 b N Max <TRVs 0.0255 J 0.0314 J - c 

Zinc 10 10 51.7J - 190J 160 a 120 a y Max> TRVs, BG 60J 77.6J 

Notes 
Surface soil samples were also analyzed for explosives, but no explosive compounds were detected. 
1 
Represents combined summary of Site Investigation (SI) and Remedial Investigation (RI) surface soil data. 

2 
TRVs were selected from the following hierarchy of 

sources: 
a- USEPA (2011b) Ecological Soil Screening Levels 

b- USEPA Region 5 (2003) Ecological Screening Levels (ESL) for soil 
c- Oak Ridge National Laboratory (ORNL) Toxicological Benchmarks for Plants (Efroymson, et al., 1997) 

3 
A chemical is identified as a COPEC where the maximum detected concentration is greater than one or both TRVs and is also greater than the range of detected 

concentrations in background surface soil samples. 
4 Represents combined Sl and Rl background soil sample data. 
5
TRV applies to total chromium. 

6
0NRL benchmark applies to elemental mercury. USEPA Region 5 ESL applies to total mercury. 

J -estimated 

Max- maximum detected concentration 

BG- range of detected concentrations in background surface soil samples 
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Table 6-148: Selection of COPECs in MRS 07 Surface Soil: Birds and Mammals 

Barium 10 I 10 29.6J 480 N NA 2,000 a y 

Chromium 
6 

10 I 10 8.0J 22.5 J CrVI 26 34 N a a 

Copper 10 I 10 109J 225 J y 28 a 49 a y 

Lead 10 I 10 3.4J 69J y 11 a 56 a y 

Mercury 9 I 10 0.0101 J 0.052 J MHg NA NA y 

Zinc 10 10 51.7J 190J y 46 a 79 a y 

Notes 
Surface soil samples were also analyzed for explosives, but no explosive compounds were detected. 
1 

Represents combined summary of Site Investigation (SI) and Remedial Investigation (RI) surface soil data. 
2 Chemicals considered bioaccumulative are those listed in Table 4-2, Important Bioaccumulative Compounds in USEPA, 2000. 
3 

TRVs were se(ected from the following hierarchy of sources: 
a- USEPA (2011b) Ecological Soil Screening Levels 

No TRV, Max> BG 118J 

Max< TRVs 12.9J 

Max > TRVs, BG 125 J 

Max > TRVs, BG 4.57 J 

No TRV, Max > BG 0.0255 J 

Max > TRVs, BG 60J 

130J 

15.9 J 

136J 

5.35 J 

0.0314 J 

77.6 J 

4 A chemical is identified as a COPEC where the maximum detected concentration is greater than one or both TRVs and is also greater than the range of detected concentrations in 

background surface soil samples. 
5 

Represents combined Sl and Rl background soil sample data. 
6 

USEPA EcoSSL applies to trivalent chromium (CrIll). 

J -estimated 
Cr VI- indicates only hexavalent chromium (Cr VI) is bioaccumulative 

MHg- indicates only methylmercury is bioaccumulative 
Max- maximum detected concentration 

BG - range of detected concentrations in background surface soil samples 

NA- Not Available 
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6.2.3.1.8 Selection of COPECs in Sediment 
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6.2.3.1.8.1 Tables 6-15 to 6-17 present a sediment data summary and the selection of 
COPECs for MRSs 04, OS, and 07. The following summarizes the COPECs 

identified in sediment at each MRS. 

6.2.3.1.8.2 MRS 04- Flamenco Lagoon Maneuver Area 
As shown in Table 6-1S, the following MC were identified as COPECs in sediment 
at MRS 04, because their maximum detected concentrations are greater than 
chemical-specific TELs: copper, lead, and mercury. 

6.2.3.1.8.3 MRS 05- Mortar and Combat Range Area 
Table 6-16 presents the data from the two lagoon sediment samples separately 
from the single sediment sample from the perennial stream. The following MC 
were identified as COPECs in lagoon sediments at MRS OS, because their 

maximum detected concentrations are greater than chemical-specific TELs: 
barium and copper. Copper was also identified as a COPEC in the stream 
sediment samples from MRS OS, because the maximum concentration is greater 
than the chemical-specific TEL. Barium was also identified as a COPEC in the 
stream sediment sample from MRS OS, based on the lack of applicable 
freshwater sediment TRVs. 

6.2.3.1.8.4 MRS 07- Culebrita Artillery Impact Area 
As shown in Table 6-17, the following MC were identified as COPECs in sediment 
at MRS 07, because their maximum detected concentrations are greater than 
chemical-specific TELs: barium and copper. 

of MRS 04 Sediment Data and Identification of COPECs 

Barium 4 I 5 21.2J - 81 130 NA N 

Chromium 4 I 5 5.8 - 12.1 52 160 N 

Copper 4 I 5 2.94 - 120 19 108 y 

Lead 2 I 5 5.8 - 159 30 112 y 

Mercury 2 I 5 0.013 J - 0.227 J 0.1 0.7 y 

Zinc 4 5 3.65 - 95.5 124 271 N 

Notes 
Sediment samples were also analyzed for explosives, but no explosive compounds were detected. 
1 Represents combined summary of Site Investigation (51) and Remedial Investigation (RI) sediment data. 
2 TRVs are threshold effects levels (TEL) and probable effects levels (PEL) for marine sediments (Buchman, M.F., 2008). 
3 A chemical is identified as a COPEC where the maximum detected concentration is greater than the TEL 
J - estimated 
NA- not available 
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Table 6-16: Summary of MRS OS Sediment Data and Identification of COPECs 

Barium 2 I 2 29 - 196J 130 NA y 

Chromium 2 I 2 7.7 - 14.3J 52 160 N 

Copper 2 I 2 22 - 149 J 19 108 y 

Lead 2 I 2 2.5 - 6.29 30 112 N 

Mercury 2 I 2 0.00818 - 0.013 J 0.1 0.7 N 

Zinc 2 2 32 J - 68.7 J 124 271 N 

Barium 1 I 1 175 J NA NA y 

Chromium 1 I 1 13.3 J 37.3 90 N 

Copper 1 I 1 130J 35.7 197 y 

Lead 1 I 1 5.56 35 91.3 N 

Mercury 1 I 1 0.0129 0.174 0.486 N 

Zinc 1 1 73.3J 123 315 N 

Notes 
Sediment samples were also analyzed for explosives, but no explosive compounds were detected. 
1 

Represents combined summary of Site Investigation (SI) and Remedial Investigation (RI) sediment data. 
2 

TRVs for lagoon sediments are threshold effects levels (TEL) and probable effects levels (PEL) for marine 
sediments. TRVs for stream sediments are TELs and PELs for freshwater sediments. (Buchman, M.F., 2008). 
3 

A chemical is identified as a COPEC where the maximum detected concentration is greater than the TEL or ERL. 
J -estimated 
NA- not available 
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Table 6-17: Summary of MRS 07 Sediment Data and Identification of COPECs 

Barium 3 I 3 16 - 369J 130 NA y 

Chromium 3 I 3 2.69J - 12.6 J 52 160 N 

Copper 3 I 3 6.7 - 1511 19 108 y 

Lead 2 I 3 1.9 - 20.1J 30 112 N 

Zinc 3 3 S.OJ - 115 J 124 271 N 

Notes 
Sediment samples were also analyzed for explosives, but no explosive compounds were detected. 
1 

Represents combined summary of Site Investigation (SI) and Remedial Investigation (RI) sediment data. 
2 TRVs are threshold effects levels (TEL) and probable effects levels (PEL) for marine sediments (Buchman, 
M.F., 2008). 
3 A chemical is identified as a COPEC where the maximum detected concentration is greater than the TEL. 
J -estimated 
NA- not available 

6.2.3.1.9 Risk Characterization 
Risk characterization involves risk estimation and risk description. Exposure and effects 
information are integrated to evaluate the potential for adverse health effects 
associated with exposure to the identified COPECs. The risk characterization notes some 
of the assumptions used in this SLERA, as well as sources of uncertainty, because the 
SLERA process relies on certain assumptions that warrant documentation. 

6.2.3.1.10 Screening-Level Risk Calculations for COPECs in Surface Soil 
6.2.3.1.10.1 The potential for adverse health effects from exposure to the COPECs 

identified in surface soil is characterized by calculating an ecological HQ, which is 
the ratio of the estimated exposure (i.e., soil concentration) to the 
corresponding chemical-specific TRV. In this SLERA, maximum detected 
concentrations were used as conservative estimates of exposure; it is not likely 
that MC would be present across an MRS at concentrations equivalent to the 
maximum detected concentration. An HQ greater than 1 indicates a potential for 
adverse health effects from exposure to that COPEC. According to the USEPA 
(1997), an HQ less than 1 does not indicate the absence of ecological risk. 
Rather, the potential for ecological risk "should be interpreted based on the 
severity of the effect reported and the magnitude of the calculated quotient" 
(USEPA, 1997). 

6.2.3.1.10.2 Tables 6-18 to 6-22 present the HQs calculated for the COPECs identified in 
surface soil at each MRS. As shown, most of the HQs are between 1 and 10, 
indicating the maximum detected MC concentrations are typically within an 
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order of magnitude of the TRVs used to indicate the potential for adverse health 

effects in terrestrial receptors. 

6.2.3.1.10.3 Chromium is the only COPEC in surface soil with consistently elevated HQs 
relative to 1. The HQs for chromium calculated using TRVs protective of adverse 
health effects in terrestrial plants and soil invertebrates are particularly elevated 
(i.e., greater than 10), which may be a function of the low TRVs (i.e., 1 mg/kg for 
plants and 0.4 mg/kg for invertebrates). In fact, a potential for adverse health 
effects in terrestrial plants and soil invertebrates would be indicated using even 
the minimum chromium concentration detected in background soil samples 
from each MRS as the exposure estimate in the HQ calculation. This reflects the 
conservative nature of the TRVs used in screening-level assessments and 
reinforces the concept that HQs are indicative of the potential for, but are not 
predictors of, adverse health effects. 

6.2.3.1.10.4 At MRS 02 (Cerro Balcon), chromium concentrations in the soil samples 
collected by Ellis were 40, 42, 49, 53, and 110 mg/kg; all were greater than TRVs 
for plants, soil invertebrates, birds (26 mg/kg), and mammals (34 mg/kg). 
Antimony concentrations in the five soil samples ranged from 1-2 mg/kg, 
demonstrating little variability in concentration, yet all were greater than the 
TRV for mammals (0.27 mg/kg). Copper concentrations ranged from 91-110 
mg/kg, also demonstrating little variability, yet all were greater than the TRVs 
for plants (70 mg/kg), soil invertebrates (80 mg/kg), birds (28 mg/kg) and 
mammals (49 mg/kg). Four of the five detected zinc concentrations ranged from 
52-68 mg/kg, and the greatest concentration was 130 mg/kg. All zinc 
concentrations were greater than the TRV for birds {46 mg/kg) but less than the 
TRV for plants (160 mg/kg). The geospatial distribution of the Ellis soil samples, 
the reliability of the analytical data, and background metals concentrations at 
MRS 02 (Cerro Balcon) are unknown. The potential for ecological risk is 
indicated by the calculated HQs for antimony, chromium, copper, and zinc. 
Relatively elevated concentrations of chromium and zinc may be present in 
isolated areas. However, as there is little variability in most detected metals 
concentrations, MRS 02 (Cerro Balcon) soil samples may largely reflect 
background conditions. 

6.2.3.1.10.5 There is also little variability in concentrations of chromium and copper 
detected in the five soil samples collected by Ellis at MRS 02 (Cayo Lobo). Yet all 
chromium concentrations (19-30 mg/kg) were greater than the TRVs for plants 
and soil invertebrates, and three of the five concentrations were greater than 
the TRV for birds. All copper concentrations (58-83 mg/kg) were greater than the 
TRVs for birds and mammals, three of the five were greater than the TRV for 
plants, but only one was greater than the TRV for soil invertebrates. Four of the 
five zinc concentrations ranged from 43-83 mg/kg, and the greatest 
concentration was 150 mg/kg. Three of these zinc concentrations were greater 
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than the TRV for birds, but all were less than the TRV for plants. The geospatial 

distribution of the Ellis soil samples, the reliability of the analytical data, and 
background metals concentrations at MRS 02 (Cayo Lobo) are unknown. The 
potential for ecological risk is indicated by the calculated HQs for chromium, 
copper, and zinc. Relatively elevated concentrations of zinc may be present in 
isolated areas. However, as there is little variability in most of the detected 
metals concentrations, the MRS 02 (Cayo Lobo) soil samples may also reflect 
background conditions. 

6.2.3.1.10.6 At MRS 04, the range of chromium concentrations detected in surface soil 
(2.83-14.7 mg/kg) is similar to that found in background soil samples (2.74-14.2 
mg/kg). Detected copper concentrations (3.05-61.8 mg/kg) were also less than 
or similar to background concentrations (39.7-60.3 mg/kg). Zinc concentrations 
in six of the seven samples were less than or within background concentrations 
(33-71.9 mg/kg), and only one concentration (117 mg/kg) was greater than the 
maximum background concentration and the TRVs for birds and mammals. The 
potential for ecological risk is indicated by the calculated HQs for chromium, 
copper, and zinc. However, detected metals concentrations in surface soil at 
MRS 04 are not likely attributable to historic munitions and may instead reflect 
background conditions. 

6.2.3.1.10.7 At MRS OS, chromium concentrations in five of the six soil samples collected 
during the Sl ranged from 2.8-18 mg/kg, with the greatest concentration {150 
mg/kg) detected in sample CUL-05-SS-06-18. Chromium concentrations in the Rl 
soil samples ranged from 8.26-63.6 mg/kg, with the maximum concentration 
detected in CI-MRSOS-SS-05. The next three highest concentrations were only 
slightly elevated relative to the range of background concentrations {11.5-14.3 
mg/kg) and were detected in the following samples: CI-MRSOS-SS-11 (26.9 
mg/kg), CI-MRSOS-SS-06 (23.7 mg/kg), and CI-MRSOS-SS-13 (23.5 mg/kg). Three 
of the five aforementioned samples were collected at locations just southeast of 
Cerro Baleen. The other two samples {CI-MRSOS-SS-11 and CI-MRSOS-SS-13) 
were collected in the south and west of the MRS, respectively. Overall, the 
majority of chromium concentrations were within or near the range of 
background, but elevated concentrations may be present at sporadic locations 
across the MRS. Similar observations can be made for barium, copper, and lead. 
While a few relatively elevated concentrations of these metals were detected in 
MRS OS surface soil, 15 of 20 detected concentrations of barium and copper, and 
16 of 20 detected lead concentrations, were within or less than the range of 
background concentrations. 

6.2.3.1.10.8 At MRS 07, the maximum chromium concentration (22.5 mg/kg) detected in 
surface soil was only slightly elevated relative to the range of concentrations in 
background samples (12.9-15.9 mg/kg), while seven of ten chromium 
concentrations were within the range of background. Only one (480 mg/kg) 
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barium concentration exceeded any of the TRVs (330 mg/kg for soil 
invertebrates). While the range of copper concentrations (109-225 mg/kg) was 
greater than all TRVs, there was little variability in concentrations, and 
background concentrations ranged from 125-136 mg/kg. Lead concentrations 
were also generally greater than background, yet only four of ten were greater 
than the TRV for birds (11 mg/kg), only one was greater than the TRV for 
mammals (56 mg/kg), and none was greater than the TRVs for plants or soil 
invertebrates. Six of ten zinc concentrations were within the range of 
background; all were greater than the TRV for birds but only one (190 mg/kg) 
was greater than the TRV for plants. 

Table 6-18: Calculation of Hazard Quotients for COPECs in MRS 02 (Cerro Balcon) 
Surface Soil 

Antimony 

Barium 

Chromium 
2 

Copper 

Lead 

Mercury 

Zinc 

Notes 

110 

2 

275 

1 

1 

NA 

NA 

4 

4 

NA 

3 

7 

3 

2 

NA 

2 

1 
The HQ was calculated as the ratio of the maximum detected concentration to the chemical-specific 

TRV. 
2 

HQ was calculated using the TRV for total chromium (plants and soil invertebrates) or trivalent 
chromium (CrIll} (birds and mammals). 

COPEC- chemical of potential ecological concern 
--not a COPEC for this receptor 

NA- chemical-specific TRV was not available for this COPEC 

Contract No. W912DY -04-D-0009 
Task Order No. 0013 6-42 

Revision 0 
February 2013 



Final Rl Report 
Culebra Island, Puerto Rico 

Table 6-19: Calculation of Hazard Quotients for COPECs in MRS 02 (cays) Surface Soil 

Antimony 

Barium 

Chromium 2 

Copper 

Lead 

Mercury 

Zinc 

Notes 

30 

1 

75 

1 

1 

NA 

NA 

1 

3 

NA 

3 

1 
The HQ was calculated as the ratio of the maximum detected concentration to the chemical

specific TRV. 
2 

HQ was calculated using the TRV for total chromium (plants and soil invertebrates) or trivalent 
chromium (CrIll) (birds). 
COPEC- chemical of potential ecological concern 
--not a COPEC for this receptor 
NA- chemical-specific TRV was not available for this COPEC 

Table 6-20: Calculation of Hazard Quotients for COPECs in MRS 04 

Barium NA 

Chromium 
2 15 37 

Copper 2 1 

Lead 

Mercury NA NA 

Zinc 3 1 

Notes 
1 

The HQ was calculated as the ratio of the maximum detected concentration to the chemical-specific TRV. 
2 

HQ was calculated using the TRV for total chromium (plants and soil invertebrates) or trivalent chromium 
(CrIll) {birds and mammals). 
COPEC- chemical of potential ecological concern 
-- not a COPEC for this receptor 
NA- chemical-specific TRV was not available for this COPEC 
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Table 6-21: Calculation of Hazard Quotients for COPECs in MRS OS 

Barium 3 4 NA 

Chromium 
2 150 375 6 4 

Copper 2 2 6 3 

Lead 1 

Mercury NA NA 

Zinc 

Notes 
1 

The HQ was calculated as the ratio of the maximum detected concentration to the chemical-specific (TRV). 
2 

HQ was calculated using the TRV for total chromium (plants and soil invertebrates) or trivalent chromium 
(CrIll) (birds and mammals). 
COPEC- chemical of potential ecological concern 
--not a COPEC for this receptor 

NA- chemical-specific TRV was not available for this COPEC 

Table 6-22: Calculation of Hazard Quotients for COPECs in MRS 07 

Barium 

Chromium 
2 

Copper 

Lead 

Mercury 

Zinc 

Notes 

23 

3 

1 

1 

56 

3 

2 

NA 

8 

6 

NA 

4 

5 

1 

NA 

2 

1 
The HQ was calculated as the ratio of the maximum detected concentration to the chemical-specific (TRV). 

2 
HQ was calculated using the TRV for total chromium (plants and soil invertebrates) or trivalent chromium 

(CrIll) (birds and mammals). 
COPEC- chemical of potential ecological concern 

--not a COPEC for this receptor 
NA- chemical-specific TRV was not available for this COPEC 

6.2.3.1.11 Screening-Level Risk Calculations for COPECs in Sediment 
6.2.3.1.11.1 Tables 6-23 to 6-25 present the HQs calculated for the COPECs identified in 

sediment at MRSs 04, 05, and 07. HQs were calculated as the ratio of the 
maximum detected concentration to the corresponding TEL and PEL. As stated 
above, adverse health effects in sediment-associated biota are not expected 
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from exposure to concentrations less than the TEL, while PELs are concentration 

levels above which adverse health effects are likely to occur (Long and 
MacDonald, 1998). 

6.2.3.1.11.2 As shown in Tables 6-23 to 6-25, HQs calculated using the TELs as the more 
conservative TRVs are greater than 1 but less than 10. HQs calculated using the 
PELs are 1, indicating a potential for risk of adverse health effects in aquatic 
receptors. 

6.2.3.1.11.3 At MRS 04, three of the five detected copper concentrations were greater 
than the TEL but only one was greater than the PEL. Lead was detected in three 
of the five sediment samples, but only one concentration was greater than the 
TEL or PEL. Mercury was also detected in three of the five sediment samples, and 
only one concentration was greater than the TEL, but this concentration was less 
than the PEL. The greatest copper, lead, and mercury concentrations were 
detected in sample CI-MRS04-SD-01, indicating this area may contain elevated 
MC concentrations but that other areas sampled are less likely to contain MC at 
concentrations that would result in adverse ecological effects. No background 
sediment data are available for comparison. 

6.2.3.1.11.4 At MRS 05, barium and copper concentrations exceeded the TRVs in only 
one of the two samples collected from lagoon sediments. Detected barium and 
copper concentrations in the Rl sample (CI-MRS05-SD-01) were approximately 
seven times greater than those detected in the Sl sample (CUL-05-SE-06-01), 
indicating this area may contain elevated MC concentrations. However, the MRS 
05 sediment data evaluation is limited by the number of samples, and no 
background sediment data are available for comparison. The detected copper 
concentration in the single sediment sample from the perennial stream was 
greater than the TEL but less than the PEL. No freshwater sediment TRVs were 
available to evaluate barium concentrations. 

6.2.3.1.11.5 At MRS 07, barium and copper concentrations exceeded the TRVs in only 
one of the three samples collected from lagoon sediments. Detected barium and 
copper concentrations in this sample (CI-MRS07-SD-01) were an order of 
magnitude greater than concentrations detected in the other two samples, 
indicating this area may contain elevated MC concentrations. However, the 
sediment data evaluation is limited by the number of samples, and no 
background sediment data are available for comparison. 
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Table 6-23: Calculation of Hazard Quotients for COPECs in MRS 04 Sediment 

Barium 

Chromium 

Copper 6 1 

Lead 5 1 

Mercury 2 

Zinc 

Notes 
1 The HQ was calculated as the ratio of the maximum detected concentration to 
the threshold effects level (TEL) or probable effects level (PEL). 
COPEC- chemical of potential ecological concern 
-- not a COPEC for this receptor 

Table 6-24: Calculation of Hazard Quotients for COPECs in MRS OS Sediment 

Barium 2 NA 

Chromium 

Copper 8 1 

Lead 

Mercury 

Zinc 

Barium NA NA 

Chromium 

Copper 4 

Lead 

Mercury 

Zinc 

Notes 
1 The HQ was calculated as the ratio of the maximum detected concentration to the 
threshold effects level (TEL) or probable effects level (PEL). 
COPEC- chemical of potential ecological concern 
-- not a COPEC for this receptor 
NA- PEL not available 
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Table 6-25: Calculation of Hazard Quotients for COPECs in MRS 07 Sediment 

Barium 

Chromium 

Copper 

Lead 

Zinc 

Notes 

3 NA 

8 1 

1 The HQ was calculated as the ratio of the maximum detected concentration to the 
threshold effects level (TEL) or probable effects level (PEL). 

COPEC- chemical of potential ecological concern 
--not a COPEC for this receptor 
NA- PEL not available 

6.2.3.1.12 Uncertainty Evaluation 
6.2.3.1.12.1 Uncertainties in the SLERA process are related to environmental sampling, 

assumptions regarding the potential exposure of ecological receptors, and the 
TRVs used to select COPECs and calculate HQs. 

6.2.3.1.12.2 A basic assumption underlying this SLERA is that the available surface soil 
and sediment data adequately characterize environmental conditions and the 
potential for MC to be present at each MRS. However, there are always some 
uncertainties associated with environmental sampling and analysis. Sources of 
uncertainty specific to this Rl (e.g., composite soil sampling method, data gaps 
due to access restrictions, the use of Ellis samples to represent MRS 02 soil, and 
the lack of sediment samples from MRS 02) are noted in Section 6.2.2.5. The 
extent to which the MC sampling represents exposure conditions is not known, 
and the potential for adverse ecological effects may be over- or understated to 
an unknown degree. 

6.2.3.1.12.3 Non-detect chemicals were not evaluated as COPECs in this SLERA, as their 
presence and concentration in soil or sediment has not been confirmed. 
Explosive compounds that were analyzed for but not detected in soil or sediment 
samples may be present at an unknown concentration somewhere between the 
sample reporting limit and zero. Reporting limits for non-detect explosives were 
therefore compared to TRVs, as available, to evaluate whether non-detect 
explosives may be present at concentrations that pose ecological health risks. Of 
the soil and sediment samples collected for this Rl, reporting limits for most 
explosives were 5 mg/kg, while reporting limits for 3,5-dinitroaniline, 
nitroglycerin, and PETN were 1 mg/kg. The ORNL (2012) ecological benchmark 
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search tool revealed the only readily-available sources of TRVs for any non

detect explosives are USEPA Region 5 ESLs for soil and sediment and USEPA 
Region 3 freshwater sediment screening benchmarks (USEPA, 2006). At least one 
TRV (i.e., for soil or sediment from either source) was available for seven of the 
sixteen total non-detect explosives. In all cases, reporting limits were greater 
than available TRVs. However, TRVs for explosives are also available from Los 
Alamos National Laboratory (LANL) EcoRisk Database, Release 3.1 (LANL, 2012). 
TRVS are available for fourteen of the sixteen non-detect explosives. For all but 
four of these fourteen, reporting limits were less than the lowest available no 
effect-based TRV. Reporting limits for 2,4-dinitrotoluene, 2,6-dinitrotoluene, 4-
amino-2,6-dinitrotoluene, and tetryl were greater than the lowest no effect
based TRV but less than the greatest no effect-based TRV. This is a source of 
uncertainty in the SLERA, as in most cases, explosives are likely either non-detect 
or present at concentrations less than no-effect based TRVs, but some explosives 
may be present at concentrations in soil or sediment that pose ecological health 
risks. 

6.2.3.1.12.4 For chemicals identified as COPECs, the SLERA necessarily overestimates the 
potential for risk of adverse health effects by making conservative assumptions 
about the potential for ecological exposure. These assumptions include: 

• Ecological receptors forage exclusively within the immediate MRS vicinity and 
are exposed to the COPEC present in surface soil/sediment on a daily basis. This 
is an especially conservative assumption for evaluating receptors with large 
home ranges. 

• Each COPEC is present at a concentration equal to its maximum detected 
concentration. This is unlikely because the COPECs are not likely present across 
each MRS at concentrations equivalent to the maximum detected 
concentrations. 

• The COPECs are 100% bioavailable in soil and sediment. 

6.2.3.1.12.5 The potential for adverse health effects was not specifically evaluated for 
fish or aquatic/semi-aquatic birds and mammals that may be exposed to MC in 
sediment. The TELs used to identify COPECs in sediment are protective of 
adverse effects in sediment-associated biota and do not consider effects on 
upper trophic level receptors. This contributes to decision uncertainty in the 
SLERA, as the potential for adverse health effects from exposure to 
bioaccumulative metals detected in sediment was not evaluated. 

6.2.3.1.12.6 Sources of uncertainty in the TRVs used to select COPECs and calculate HQs 
stem mostly from differences in their derivation. In some cases, the TRVs were 
derived using clinical dose-response trials with laboratory animals under 
controlled environmental conditions. Differences in toxicity may exist between 
laboratory animals and wildlife. Additionally, toxicity values from various sources 
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can differ by orders of magnitude for the same chemical, depending on the test 

species used and the type of trial conducted. The use of TRVs from multiple 
sources, depending on their availability, may limit the comparability of HQs for a 
single receptor. The usefulness of TRVs as indicators of potential ecological risk is 
limited in cases where TRVs are exceeded by background concentrations. Lastly, 
the lack of TRVs for some detected chemicals contributes to immeasurable 
uncertainty in either direction. 

6.2.3.1.12.7 TRVs were not available to evaluate the potential for ecological risk from 
exposure to mercury in surface soil. Therefore, the potential for adverse effects 
in terrestrial wildlife from exposure to mercury in soil was not quantitatively 
evaluated in this SLERA. The following sections provide a brief summary of 
information on the environmental transport and potential ecotoxicity of 
mercury. 

6.2.3.1.12.8 Mercury 
Inorganic mercury can be methylated by microorganisms indigenous to soils, 
fresh water, and salt water. Two transformation processes of mercury in surface 
waters are biotransformation and bioaccumulation. Methylmercury in surface 
waters is rapidly accumulated by aquatic organisms. 

6.2.3.1.12.9 Mercury compounds in soils may undergo the same chemical and biological 
transformations described for surface waters. Mercuric mercury usually forms 
complexes with chloride and hydroxide ions in soils, the specific complexes 
formed being dependent on the pH, salt content, and composition of the soil 
solution. 

6.2.3.1.12.10 Numerous animal studies have determined the health effects from 
breathing and ingesting mercury. Effects from breathing metallic mercury range 
from lung, kidney, heart, stomach, liver damage, and possible damage to brain 
tissue in rabbits, to lung and liver disease in rabbits, decrease in number of 
fertile female rats over time, and shakiness, and temporary learning disability in 
rats. Effects from drinking inorganic mercury range from death in both young 
rats and developing young in pregnant hamsters, to weight loss, possible 
lowering of immune system, behavioral changes in mice, and kidney disease in 
rats. 

6.2.3.1.12.11 From eating and drinking organic mercury, long-term health effects in 
animals include kidney disease in rats, brain damage and weakness in kittens, 
and liver damage in the developing young of pregnant rats. Studies have shown 
that short-term effects from drinking organic mercury include behavior problems 
in offspring of exposed mothers in rats, male infertility, and brain cell death in 
rabbits. 
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6.2.3.1.13.1 USEPA (1997) guidance indicates that following the screening-level risk 
calculation, a decision point is reached where it is determined which of these 
three statements applies: 

• The potential for adverse health effects in ecological receptors is negligible and 
there is no need for remediation on the basis of ecological risk. 

• There is inadequate information and the ecological risk assessment process 
should continue. 

• There is the potential for adverse ecological effects and a more thorough 
assessment is warranted. 

6.2.3.1.13.2 Based on the evaluation presented herein and considering the magnitude of 
the calculated HQs, the potential for adverse health effects in terrestrial 
receptors from exposure to MC in surface soil at MRS 02 (cays), MRS 04, and 
MRS 07 is negligible; no soil remediation on the basis of ecological risk is 
warranted. 

6.2.3.1.13.3 The potential for adverse health effects in terrestrial receptors from 
exposure to MC in surface soil at MRS 02 (Cerro Balcon) and MRS 05 is low. 
Specifically, the HQs for chromium, calculated using TRVs protective of adverse 
health effects in terrestrial plants and soil invertebrates, were particularly 
elevated (i.e., greater than 10). Further evaluation of the MRS 02 data indicated 
relatively elevated concentrations of chromium and zinc may be present in 
isolated areas. However, as there is little variability in most detected metals 
concentrations, MRS 02 (Cerro Balcon) soil samples may largely reflect 
background conditions. Similarly, elevated metals concentrations may be 
present at sporadic locations in surface soil across MRS 05, but the majority of 
detected concentrations likely reflect background conditions. 

6.2.3.1.13.4 Regardless of the possible distribution of chromium at each MRS, the 
potential for risk of adverse health effects was qualified "low" considering that 
the TRVs for terrestrial plants and soil invertebrates are exceptionally low, such 
that a potential for risk would also be indicated using the minimum detected 
background concentrations in surface soil. The HQs are not predictors of adverse 
health effects but are meant to indicate the potential for adverse health effects. 
The actual toxicity of a metal is a function of its bioavailability, its chemical form, 
and the exposure time of the receptor, among other factors. This SLERA assumes 
the MC are 100% bioavailable and necessarily overestimates exposure by using 
the maximum detected concentration as the exposure concentration. It is more 
likely that MC are present across each MRS at concentrations reflective of 
background. Therefore, no soil remediation on the basis of ecological risk is 
warranted. 
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6.2.3.1.13.5 Based on evaluation of the available sediment data from MRSs 04, 05, and 

07, a potential for risk of adverse health effects in aquatic receptors is indicated. 
HQs based on comparison of maximum concentrations to TELs, and assuming 
100% bioavailability, are greater than 1 for barium, copper, lead, and mercury in 
sediment of least one MRS. HQs based on comparison of maximum 
concentrations to PELs are equal to 1. Given the limited data sets used to 
evaluate sediment conditions at MRS 04, MRS 05, and MRS 07, the lack of 
sediment data from MRS 02, and uncertainty associated with limiting the 
sediment data evaluation to effects on sediment-associated biota, further 
ecological evaluation of sediment may be warranted in the future. However, 
there is no conclusive evidence that suggests a current impact or threat to health 
of aquatic receptors. At this time remediation on the basis of ecological risk is 
not recommended. 

6.3 HAZARD ASSESSMENT FOR MEC 

6.3.1 Munitions Response Site Prioritization Protocol 
6.3.1.1 The Munitions Response Site Prioritization Protocol (MRSPP) is a method for 

assigning a relative priority for response actions to defense sites containing 
military munitions. It was developed in three modules to evaluate the unique 
hazards posed by UXO, Discarded Military Munitions (DMM), and MC. 

• The Explosive Hazard Evaluation (EHE) Module provides a single approach to 
evaluate explosive hazards. This module is used when there is a known or 
suspected presence of an explosive hazard. The module considers data elements 
relative to three factors - explosive hazard, accessibility and potential effects on 
people. 

• The Chemical Warfare Materiel (CWM) Hazard Evaluation (CHE) Module 
evaluates the chemical hazards associated with the physiological effects of 
chemical warfare materiel. The CHE module is used only when chemical warfare 
materiel is known or suspected of being present at a MRS. This module considers 
data elements related to three factors - chemical warfare materiel hazard, 
accessibility and potential effects on people. 

• The Health Hazard Evaluation (HHE) Module approach evaluates relative risk to 
human health and the environment posed by MC and other non-munitions
related incidental contaminants. The module considers three factors -
contamination hazard factor, potential effects on people, other living things and 
the environment, and migration pathway. 

6.3.1.2 Each of the modules is assigned a rating from G (lowest) to A (highest). Besides 
the ratings, there are three other possible outcomes of scoring for each module 
-evaluation pending (insufficient data are available to conduct the scoring), no 
longer required (a response has already been conducted and completed), or no 
known or suspected hazard. Based on the results of scoring the three modules, 
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each MRS is assigned one of eight priorities, where Priority 1 indicates the 

highest potential hazard and Priority 8 indicates the lowest potential hazard. 

6.3.1.3 An MRSPP was prepared for MRSs in Culebra as part of the 2007 MMRP Sl. Since 
additional data were collected, the MRSPP provided in the Sl Report was re
evaluated and updated in this Rl Report to reflect the current understanding of 
site conditions. For the HHE module Rl sampling results were utilized in 
conjunction with Sl surface soil and sediment sampling results for MRS 04, MRS 
OS, and MRS 07. Surface soil sampling results from 2006 pre-detonation surface 
soils samples taken during removal action activities at Cerro Balcon and Cayo 
Lobo were used in the HHE module for MRS 02. The latest version of the MRSPP 
worksheets was utilized. Table 6-26 provides a summary of the revised MRSPP 
results for MRS 02, MRS 04, MRS OS, and MRS 07. The MRSPPs for the MRSs is 
provided in Appendix F. 

Table 6-26: Summary of Revised MRSPP 

~~~-~~-~ 
02 B 

No known or suspected 
CWM hazard 

04 c No known or suspected 
CWM hazard 

OS c No known or suspected 
CWM hazard 

07 B 
No known or suspected 

CWM hazard 

Note: CHE- Chemical Hazard Evaluation 
EHE- Explosive Hazard Evaluation 
HHE- Health Hazard Evaluation 

G 3 

G 4 

G 4 

G 3 

6.3.2 Baseline Munitions and Explosives of Concern Hazard 
Assessment 

A baseline MEC HA was completed for MRS 02, MRS 04, MRS OS, and MRS 07 using the 
MEC HA guidance and accompanying automated scoring worksheets (Appendix E). The 
MEC HA presents a number of input factors that are scored based on current site 
conditions (baseline) and rescored basecl on proposed remedial alternatives. Based on 
the input factors for each MRS, the scoring worksheets generate a score for the site 
based on a sum of the scores determined for each input factor. The sum of the input 
factor scores falls within one of four hazard levels (1-4). The following description of 
each hazard level is summarized from the Interim MEC HA Methodology: 
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This category identifies sites with the highest potential explosive hazard 
conditions. There may be instances where there is an imminent threat to human 
health from MEC. This hazard may be so obvious that an emergency response is 
appropriate without calculating a MEC HA. 

6.3.2.1.2 Typical characteristics of a Hazard Level 1 site condition include a combination 
of the following: 

• HE-filled UXO, usually "Sensitive UXO" on the surface; 
• A former target area or Open Burn/Open Detonation (OB/00) area; 
• An MRS with full or moderate accessibility; 

• Has the presence of additional human receptors inside the MRS or Explosive 
Safety Quantity Distance; 

• May include subsurface MEC with intrusive activities to the depth of subsurface 
MEC; and 

• An MRS that has not undergone a cleanup. 

6.3.2.1.3 Hazard Level 2 
This Hazard Level identifies MRS with high potential explosive hazard conditions. 
Typical characteristics of a Hazard Level2 MRS include the following: 

• Former target area, OB/OD area, function test range, or maneuver area; 

• UXO, or Fuzed Sensitive DMM on the surface, or intrusive activities that overlap 
with minimum depths of UXO or Fuzed Sensitive OM M located only subsurface; 
and 

• Has full or moderate accessibility to people who will engage in intrusive 
activities. 

6.3.2.1.4 Hazard Level3 
This Hazard level identifies MRS with moderate potential explosive hazard 
conditions. Typical characteristics of a Hazard Level 3 MRS include the following: 

• DMM on the surface, or intrusive activities that overlap with minimum depths of 
DMM located only subsurface; 

• Former target area, OB/00 area, function test range, or maneuver area that has 
undergone a surface cleanup; and 

• An MRS with moderate or limited accessibility, and a low number of contact 
hours. 

6.3.2.1.5 Hazard Level4 
This Hazard Level identifies MRS with low potential explosive hazard conditions. 
The presence of MEC at an MRS means that an explosive hazard may exist. 
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Therefore, MEC may still pose a hazard at a Hazard level 4 MRS. Typical 
characteristics of an MRS in Hazard level 4 include the following: 

A MEC cleanup was performed or MEC is only located subsurface, below the 
depth of receptor intrusive activities; 

Energetic Material Type is propellant, spotting charge, or incendiary; and 
Accessibility is limited or Very limited, and contact hours are few or very few . 
This may be the result of lUCs. 

6.3.2.1.6 lUCs may be required to reduce the MEC hazard level to support the 
reasonably anticipated land use. As an example, a MRS may be a Hazard level 3 
without lUCs but a Hazard level 4 with lUCs. 

6.3.2.2 Baseline Scoring Results 

A baseline MEC HA was prepared for each MRS based on current site conditions and 
anticipated future activities. MEC finds from Rl activities as well as previous 
investigations (Table 1-1) were used in the development of the MEC HAs. The MEC HA 
workbooks are included as Appendix E. The table below provides a summary of the 
MEC HA results for MRS 02, MRS 04, MRS 05, and MRS 07. 

Table 6-27: Summary of Baseline MEC HA 

02 
Cerro Balcon 

02 
Adjacent Cays 

04 

OS 

07 
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6.3.2.3 MRS 02- Cerro Balcon 
Based upon current site conditions following the Rl field effort, the Cerro Balcon portion 
of MRS 02 scored a 775, which corresponds to a Hazard Level 2. A Hazard Level of 2 
identifies the MRS with high potential explosive hazard conditions. It is not an 
indication of MEC density. Major drivers for the MEC HA score include the historical 
range type, MEC type, and the current land use (residential). The surface clearance in 
this area did not significantly affect the score due to the potential for subsurface MEC 
within areas that have intrusive activities (residents and site workers during 
construction activities). 

6.3.2.4 MRS 02 -Adjacent Cays 
Based upon current site conditions following the Rl field effort, the adjacent cays of MRS 
02 scored a 680, which corresponds to a Hazard Level 3. A Hazard Level of 3 identifies 
the MRS with moderate potential explosive hazard conditions. It is not an indication of 
MEC density. Major drivers for the MEC HA score include the historical range type and 
the M EC finds during previous investigations. 

6.3.2.5 MRS 04- Flamenco Lagoon Maneuver Area 
Based upon current site conditions following the Rl field effort, MRS 04 scored a 755, 
which corresponds to a Hazard Level 2. A Hazard Level of 2 identifies the MRS with high 
potential explosive hazard conditions. It is not an indication of MEC density. Major 
drivers for the MEC HA score include the historical range type, MEC type, and location of 
MEC (surface and subsurface) and the current land use (residential). 

6.3.2.6 MRS OS- Mortar and Combat Range Area 
Based upon current site conditions following the Rl field effort, MRS 02 scored a 795, 
which corresponds to a Hazard Level 2. A Hazard Level of 2 identifies the MRS with high 
potential explosive hazard conditions. It is not an indication of MEC density. Major 
drivers for the MEC HA score include the historical range type, MEC type, and location of 
MEC (surface and subsurface) and the current land use (residential). 

6.3.2.7 MRS 07- Culebrita Artillery Impact Area 
Based upon current site conditions following the Rl field effort, MRS 07 scored a 765, 
which corresponds to a Hazard Level 2. A Hazard Level of 2 identifies the MRS with high 
potential explosive hazard conditions, which is driven primarily by the types of MEC 
found at the site. It is not an indication of MEC density. Major drivers for the MEC HA 
score include the historical range type, MEC type, and location of MEC (surface and 
subsurface). 

6.3.3 MEC Qualitative Risk Discussion 
6.3.3.1 MRS 02 

6.3.3.1.1 Cerro Balcon 
No MEC investigation was completed at MRS 02 Cerro Balcon during the Rl due to lack 

Contract No. W912DY -04-D-0009 
Task Order No. 0013 6-55 

Revision 0 
February 2013 



Final Rl Report 
Culebra Island, Puerto Rico 

of ROEs. Previous investigations in this former mortar range include the 1995 ASR 

(identified munitions debris), 1997 EE/CA (identified munitions debris), and the 2006 
NTCRA. During the NTCRA, a full surface clearance was conducted over this site and 
seven munitions were identified (Table 1-1). MEC included: 3-inch projectiles, fuze with 
black powder, and 81 mm mortars. The 2007 Sl did not conduct any activities in this 
area. Overall, this entire area has been surface cleared; as such, there is negligible risk 
for receptor interaction with MEC at the surface. Due to the limited subsurface 
investigation in this area and the documented presence of surface MEC and subsurface 
MD, in conjunction with the range type (mortar firing), MEC is likely present in the 
subsurface. Sufficient subsurface characterization has not been met to verify this due to 
the lack of ROEs at the Rl phase. However, since no MEC was found during the EE/CA 
(surface and subsurface), or noted to date by residents of the area, it is likely that MEC 
is low density in the subsurface. The subsurface is considered moderate risk for 
receptors that engage in subsurface activities to encounter MEC, such as residents and 
site workers during construction. 

6.3.3.1.2 Adjacent Cays 

No MEC investigation was completed for any of the Cays during the Rl due to 
accessibility issues. Multiple attempts were made to access the cays via boat, but rough 
seas deterred the field team's efforts. The Cays are generally difficult to access based on 
steep terrain and lack of landing points, as well as rough seas. As such, previous data is 
evaluated to consider MEC risk. Previous investigations include the 1995 ASR (identified 
MEC within the water and munitions debris on land), 1997 EE/CA (identified MEC and 
munitions debris on several cays), 2006 NTCRA at Cayo Lobo (identified surface MEC and 
munitions debris) and the 2007 Sl (munitions debris observed from a boat along several 
cays). Cays at which MEC and/or MD have been identified include: Cayo Lobo, Cayo 
Ballena, Cayo Geniqui, and Cayo del Agua. While access to all of the cays is prohibited, 
Cayo Lobo and Cayo Verba are more accessible by recreational users (trespassers). 
These cays are slightly larger than the others on which small beaches facilitate access 
during low tide and good weather conditions. Due to the surface clearance conducted 
at Cayo Lobo, risk for receptors encountering MEC at the surface is considered 
negligible. A data gap exists because subsurface MEC characterization is incomplete. 
MEC likely exists in both the surface and the subsurface based on historical use and 
surface data available, but there are relatively few receptors at this MRS, due to lack of 
accessibility. Trespassers are not anticipated to frequently engage in subsurface 
activities. No residents or structures are located on any of the cays. Subsurface 
confirmation of MEC has not been conducted. With the limited accessibility, the risk for 
receptors to encounter MEC on the cays is considered low. 

6.3.3.1.3 MRS 04- Flamenco Lagoon Maneuver Area 
6.3.3.1.3.1 Approximately 2 miles of transects and 38 anomalies were investigated 

during the Rl field work at MRS 04. No MEC was identified at MRS 04 during the 
Rl; munition fragments were found at one location at a depth of 2 inches. 
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Previous investigations have been conducted at MRS 04 including the 199S ASR 

(MD found on the surface of Flamenco Beach), 2007 Sl (no MEC or MD 
identified), and the 2008 NTCRA at Flamenco Beach. Only one munition has been 
found at MRS 04, located during the 2008 NTCRA on Flamenco Beach at a depth 
of 2 inches. 

6.3.3.1.3.2 There are large data gaps for this MRS based on lack of ROEs, and conditions 
related to vegetation clearing. Figure 3-2 displays the location of the Rl transects 
and areas that ROEs were received. There is no pattern or concentration to the 
data to be observed; only one anomaly was characterized as MD. Although MEC 
has only been found on Flamenco Beach, there is not enough data collected to 
characterize all areas of the MRS. Overall, the data suggests that very limited 
MEC and/or MD are present at MRS 04. MEC risk is negligible for Flamenco 
Beach where the NTCRA occurred. Based on the site history, current land use 
and most likely future land use (although future land use is not guaranteed), and 
previous investigations including the Rl, there is a low risk for encounters with 
MEC at the remainder of MRS 04. 

6.3.3.1.4 MRS OS- Mortar and Combat Range Area 
6.3.3.1.4.1 Approximately 19 miles of transects and 406 anomalies were investigated 

during the Rl field work at MRS OS. No MEC was identified during the Rl; MD was 
found within several transects scattered throughout MRS S. Previous 
investigations have been conducted at MRS OS including the 199S ASR (MD 
identified) and the 2007 Sl (MD identified). No other intrusive work has been 
conducted at MRS OS outside of the current Rl. No MEC has ever been found or 
reported within this MRS. 

6.3.3.1.4.2 There are data gaps for this MRS based on lack of ROEs and conditions 
related to vegetation clearing. Figure 3-4 displays the location of the Rl transects 
and areas that ROEs were received. As noted by the figure, the transects for the 
Rl were scattered over several areas of the MRS OS. There is not a specific 
pattern for the presence of MD; it appears to be located within most areas 
investigated in this Rl but no high concentrations were found. Overall the data 
suggests that very limited MEC and/or MD are present at MRS OS. MEC 
presence cannot be completely discounted based on the locations of MD and 
lack of full characterization in areas without a ROE or that were inaccessible. 
Based on the site history, the current and most likely future land use (although 
future land use is not guaranteed), previous investigations, and Rl results, there 
is a low risk for encounters with M EC at MRS OS. 

6.3.3.1.5 MRS 07- Culebrita Artillery Impact Area 
Two munitions were found on the surface, and MD was identified at MRS 07 during the 
Rl (figure 3-6). Additionly, MEC and MD have been found on Culebrita and Cayo Botella 
(Table 1-1) during previous investigations. During the 1997 EE/CA, 20 munitions were 
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found at Cayo Botella either on the surface or within the first three inches bgs. On 
Culebrita, 39 munitions were found; most were found on the surface although some 
were found down to four inches bgs. A NTCRA (surface and subsurface) has been 
conducted on the beaches of MRS 07 (see figure 6-1). Twelve munitions were found on 
the northwest beach of Culebrita; all were located near the surface. Within these beach 
areas, MEC has been removed from the surface and subsurface and the risk to receptors 
to encounter MEC is negligible. Within the rest of Culebrita, including Cayo Botella, MEC 
exists on the surface and near the surface (first 4 inches). Human receptors are limited 
to occasional use (recreational or site work); there are no residents on MRS 07. Areas of 
specific use include the beaches and trails that cut through MRS 07. As such, the risk of 
recreational users or site workers to encounter M EC (outside of the beaches) is 
considered moderate to high. 

Figure 6-1: Location ofNTCRA on MRS 07 during 2008 
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This section summarizes the results of the Rl for the MRS 02, MRS 04, MRS 05, and MRS 
07 and presents the conclusions based on these results. 

7.1 Rl FIELD WORK SUMMARY 

7.1.1 Rl fieldwork was conducted from 11 October 2010 to 25 March 2011, in 
accordance with the approved Final MMRP Work Plan (EOTI, 2010). No 
investigations were conducted in MRS 02 due to the lack of rights-of-entry in the 
Cerro Balcon area and the inability of field teams to access the cays due to steep 
terrain and inadequate landing points. Portions of MRS04 and MRS OS planned 
for investigation were not accessible due to right-of-entry issues. As a result of 
changes to the CSM and DQOs, data was not collected along all originally 
planned transects within the USFWS areas of MRS 04, MRS 05, and MRS 07.The 
fieldwork included mag and dig investigations, during which surface and 
subsurface metallic anomalies were investigated along predefined transects 
throughout MRS 04, MRS 05, and MRS 07. The transects covered approximately 
24 miles (123,000 ft) across the MRSs with magnetometers. In addition, four 25 
x 25 foot mini-grids were investigated. One grid was located in MRS 04 and 
three were located in MRS 05. In total, 466 anomalies were intrusively 
investigated across MRS 04, MRS 05, and MRS 07. 

7.1.2 A total of 28 soil samples and seven sediment samples were collected from MRS 
04, MRS 05, and MRS 07 and analyzed for MC, including explosives and select 
metals (antimony, barium, chromium, copper, lead, mercury, and zinc). 

7.2 MEC Conclusions 
7.2.1 MRS 02 - Cerro Balcon 

No MEC investigation was completed at MRS 02 Cerro Baleen during the Rl due to lack 
of ROEs. Previous investigations in this former mortar range include the 1995 ASR 
(identified munitions debris), 1997 EE/CA (identified munitions debris), and the 2006 
NTCRA. During the NTCRA, a full surface clearance was conducted over this site and 7 
MEC items were identified. The 2007 Sl did not conduct any activities in this area. 
Overall, this entire area has been surface cleared; as such, there is negligible risk for 
receptor interaction with MEC at the surface. Due to the limited subsurface 
investigation in this area and the documented presence of surface MEC and subsurface 
MD, in conjunction with the range type (mortar firing), MEC is likely present in the 
subsurface. Sufficient subsurface characterization has not been met to verify this due to 
the lack of ROE at the Rl phase. However, since no MEC was found during the EE/CA 
(surface and subsurface), or reported to date by residents of the area, it is likely that 
MEC is low density in the subsurface. The MEC HA categorized this site as high risk. 
However, due to the completed surface clearance and likely low MEC density in the 
subsurface, it is a conclusion of this Rl that Cerro Baleen exhibits moderate MEC risk 
based on receptor types, such as residents and site workers that engage in subsurface 
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activities. Cerro Balcon should be considered separate from the Adjacent Cays based on 

the different receptor groups and current activities. 

7.2.2 MRS 02 -Adjacent Cays 

No MEC investigation was completed for any of the Cays during the Rl due to 
accessibility issues. The Cays are difficult to access based on steep terrain and lack of 
boat landing points, as well as rough seas. As such, previous data is evaluated to 
consider MEC risk. Previous investigations include the 1995 ASR (identified MEC within 
the water and munitions debris on land), 1997 EE/CA (identified MEC and munitions 
debris on several cays), 2006 NTCRA at Cayo Lobo (identified surface MEC and munitions 
debris) and the 2007 51 (munitions debris observed from a boat along several cays). 
Cays at which MEC and/or MD have been identified include: Cayo Lobo, Cayo Ballena, 
Cayo Geniqui, and Cayo del Agua. Due to the surface clearance conducted at Cayo Lobo, 
risk for receptors encountering MEC at the surface is considered negligible. Subsurface 
MEC characterization is incomplete and an existing data gap for all cays. Surface 
characterization is also lacking for some cays. MEC likely exists in both the surface 
(outside of Cayo Lobo) and the subsurface for all cays based on historical use and 
surface data available. However, there are very few receptors at this MSR due to 
accessibility issues; potential exposure is extremely limited. No residents or structures 
are located on the cays. While access to all of the cays is prohibited, Cayo Lobo and Cayo 
Verba are more accessible by recreational users (trespassers). These cays are slightly 
larger than the others on which small beaches facilitate access during low tide and good 
weather conditions. The MEC HA assigned a moderate risk to the Cays based on 
potential for access and presence of MEC. With the limited accessibility, it is a 
conclusion of this Rl that the risk for receptors to encounter MEC on most of the cays is 
considered low. The risk for receptors to encounter MEC at Cayo Lobo and Verba is 
considered moderate based on increased accessibility of these cays. 

7.2.3 MRS 04 -Flamenco Lagoon Maneuver Area 
No MEC was identified at MRS 04 during the Rl; fragments were found at one location at 
a depth of 2 inches. Previous investigations have been conducted at MRS 04 including 
the 1995 ASR (MD found on the surface of Flamenco Beach), 2007 51 (no MEC or MD 
identified), and the 2008 NTCRA at Flamenco Beach. Only one MEC item has been found 
at MRS 04, located during the 2008 NTCA on Flamenco Beach at a depth of 2 inches. 
There are large data gaps for this MRS based on lack of ROEs, and areas of thick 
vegetation with steep terrain that created inaccessible areas. From the data collected, 
there is no pattern or concentration to the data; only one anomaly was characterized as 
MD. Although MEC has only been found on Flamenco Beach, there is not enough data 
collected to characterize all areas of the MRS, in locations that were not accessible. 
Overall the data suggests that very limited MEC and/or MD are present at MRS 04. MEC 
risk is negligible for Flamenco Beach where the NTCRA occurred. The MEC HA assigned a 
high risk to this MRS. This was primarily because of the one MEC item and munitions 
debris that was an input, as well as the range type; however, the score in not based on 
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MEC density. The score is also considered high because of the number of residents in 

this area, although population density is also not considered. Based on the site history, 
current land use, and previous investigations including the Rl, a conclusion of this Rl is 
that there is a low risk for encounters with MEC at MRS 04 in both the surface and the 
subsurface. 

7.2.4 MRS 05- Mortar and Combat Range Area 
No MEC was identified during the Rl; MD was found within several transects scattered 
throughout MRS S. Previous investigations have been conducted at MRS OS including 
the 199S ASR (MD identified) and the 2007 51 (MD identified). No other intrusive work 
has been conducted at MRS OS outside of the current Rl. No MEC has ever been found 
or reported within this MRS. There are large data gaps for this MRS due to lack of 
access I ROEs. The transects for the Rl were scattered over several accessible areas of 
the MRS OS providing adequate sampling for MEC density. There is not a specific pattern 
noted for the presence of MD; it appears to be located at a low density within most 
areas investigated in this Rl. No high concentrations of MD were found. Overall the 
data suggests that very limited MEC or MD are present at MRS OS. MEC presence 
cannot be completely discounted based on the locations of MD (which are possible 
indicators of MEC) and lack of full characterization in areas that did not receive an ROE 
or were considered inaccessible. The MEC HA assigned a high risk to this MRS. This was 
primarily because of the munitions debris that was an input, as well as the range type; 
however, the score in not based on MEC density. The score is also considered high 
because of the number of residents in this area, although population density is also not 
considered. Based on the site history, current land use, and previous investigations 
including the Rl, a conclusion of this Rl is that there is a low risk for encounters with 
MEC at MRS OS in both the surface and the subsurface. 

7.2.5 MRS 07- Culebrita Artillery Impact Area 
Two MEC items and MD were identified at MRS 07 during the Rl. Both of these items 
were found on the surface. In addition, MEC and MD have historically been found on 
Culebrita and Cayo Botella during previous investigations. During the 1997 EE/CA, 20 
MEC items were found at Cayo Botella either on the surface or within the first 3 inches 
bgs. On Culebrita, 39 MEC items were found; most were found on the surface and some 
items were found down to 4 inches bgs. A NTCRA (surface and subsurface) has been 
conducted on the beaches of MRS 07. 12 MEC items were found on the northwest 
beach of Culebrita; all were received within the first inch bgs. Within these beach areas, 
MEC has been removed from the surface and subsurface and the risk to receptors to 
encounter MEC is negligible. Within the rest of Culebrita, including Cayo Botella, MEC 
exists on the surface and within the near subsurface (first 4 inches). Human receptors 
are limited to occasional use (recreational or USFWS site work); there are no residents 
on MRS 07. Areas of specific use include the beaches and trails that cut through MRS 07. 
As such, the risk of recreational users or site workers to encounter MEC (outside of the 
beaches) is considered moderate to high. This corresponds with the MEC HA which 
assigned a risk of high to MRS 07. 
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7.3.1 Explosives were not detected in any of the field samples; however, 1,3,S-TNB and 
4-NT were found at very low levels in one split sample at MRS OS collected for 
quality assurance purposes. Both analytes were well below the USEPA RSL. All 
metals were detected at levels below the USEPA RSLs. Table 3-S through 3-10 
show the field sample results. All sample results are provided Appendix C. 
Based on the human health risk assessment, no COPCs were identified in surface 
soil or sediment in any of the M RSs. 

7.3.2 The SLERA determined the potential for adverse health effects in terrestrial 
receptors from exposure to MC in surface soil at MRS 02 (adjacent cays), MRS 
04, and MRS 07 is negligible and the potential for adverse health effects in 
terrestrial receptors from exposure to MC in surface soil at MRS 02 (Cerro 
Balcon) and MRS OS is low based on the hazard quotient for chromium. Based 
on the evaluation of the sediment data, a potential for risk of adverse health 
effects in aquatic receptors is indicated. However, given the conservative nature 
of the TRVs used to screen the sediment data, the potential for ecological risk 
may be qualified low. The revised CSM for MC reflects incomplete exposure 
pathways for all human and ecological receptors of MC at all MRS 04 and MRS OS 
based on the absence of COPCs. 

7.3.3 Due to difficulties accessing the outlying cays and access restrictions at Cerro 
Balcon, no soil or sediment samples were collected at MRS 02 during the Rl. The 
risk evaluation for MRS 02 is based on ten surface soil samples collected by Ellis 
during clearance activities in 2006 at Cerro Balcon and Cayo Lobo. The extent to 
which the Ellis data at Cayo Lobo are reliable indicators of MC presence and 
concentrations at the remainder of the cays is uncertain. However, samples 

results both at Cerro Balcon and Cayo Lobo are consistent in the negligible risk to 
receptors. In addition, receptors are extremely limited at the Cays based on 
access issues. As such, a conclusion of this Rl is that for all MRSs included in this 
Rl, there is no risk to human or ecological receptors and no remediation is 
necessary for MC. 

7.4 MRS Delineation Recommendations 
7.4.1 Based on the results of the Rl fieldwork and review of existing data from previous 

investigations, the following recommendations have been made on Culebra MRS 
delineation. 

7.4.2 MRS 02: MRS 02 includes Cerro Balcon and the Cays. Cerro Balcon is landlocked 
within MRS OS with different access and receptors than the remainder of the 
cays. The Cays also have varied accessibility. While access to all cays is 
restricted, Cayo Lobo and Verba are known to be frequented by recreational 
users, while the other cays are less accessible or frequented. Based on this 
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information, it is recommended that MRS 02 be split into three areas for further 

evaluation in the feasibility study: 

• Cerro Balcon MRS 

• Cayo Lobo and Cayo Verba MRS 
• Remaining Cays MRS (Los Gemelos, Cayo Lobitto, Cayo Raton, Cayo Del Aqua, 

Cayo Ballena, Cayo Geniqui, and Cayo Sombrerito) 

7.4.3 MRS 04 and MRS 05: MRS 04 and MRS 05 are adjacent MRSs at Culebra. U.S. Fish 
and Wildlife own a contiguous portion of each MRS. Receptors and land use 
varies in this area when compared to the remainder of MRS 04 and 05. Thus, it 
is recommended that the U.S. Fish and Wildlife Areas from each MRS be 
combined into a separate MRS. The remainder of each MRS 04 and MRS 05 will 
remain as separate MRSs. Thus, the following will result: 

• U.S. Fish and Wildlife Area MRS 

• MRS 04 (remaining area) 

• MRS 05 (remaining area) 

7.4.4 MRS 07: No changes to MRS boundaries are recommended for MRS 07 based on 
the Rl results. 

7-1: MRSPP Scores for Revised MRS Delineations 

'.X/MRS 
MRS 02- Cerro Balcon 

MRS 02- Cayo Lobo and Cayo Verba 

MRS 02- Remaining Cays 

U.S. Fish and Wildlife Area 

MRS04 

MRS OS 
MRS07 
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MRS : MD 
•• 

02- No MEC field activities 
Cerro conducted at MRS 02 
Balcon during the Rl due to lack of 

ROE. MD identified during 
previous investigations. 

02- No MEC field activities 
Cays conducted at MRS 02 

during the Rl due to 
inaccessibility. MD 
identified during previous 
investigations at several 
cays. 

Frag identified during the 
Rl. 

04 

- Frag (9) 
- 30 cal cartridges (2) 

OS 
- 81mm mortar (3) 
- 4.2" mortar base 
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No MEC field activities conducted 
at MRS 02 during the Rl. 

Previous Investigations 

• 3 inch common MK3, MOD 7 (3) 
• Fuze, model1898, 1S second 

PTIF(2) 

• 81mm mortar (2) 

A surface clearance has been 
conducted. 

R! 
No MEC field activities conducted 
at MRS 02 during the Rl. 

Previous Investigations 

• SOO lb bomb (2) 
• MK 27 Torpedo (1) 
• MK 76 Practice Bomb (2) 

• 76 mm projectile (1) 
• Fuze, M1S1 (1) 

• Practice bomb (32) 

• S-inchiS4 MK 41 (1) 

A surface clearance was 
conducted on Cayo Lobo (2006). 

None during the Rl. 

One MEC item found on Flamenco 
Beach during 2008 NTCRA (S-inch 
projectile) 

No MEC finds during the Rl or 
previous investigations. 

7-2· Culebra Island MRS Summary 

.Me:· I xi HHRA: 

- No MC field activities -No COPCs 
conducted at MRS 02 identified. No 
during the Rl (lack of risk to human 
ROE). receptors. 

- No explosives detected in 
previously collected soil 
samples. 

- All metals detected below 
USEPA RSLs in previously 
collected soil samples. 

- No MC field activities -No COPCs 
conducted at MRS 02 identified. No 
during the Rl. risk to human 

- No explosives detected in receptors. 
previously collected soil 
samples. 

- All metals detected below 
USEPA RSLs in previously 
collected soil samples. 

- No explosives detected. -No COPCs 
All metals detected below identified. No 
USEPA RSLs. risk to human 

receptors. 

- 1,3,S-TNB and 4-4-NT -No COPCs 
detected at very low identified. No 
levels below US EPA RSLs risk to human 
in one split sample. receptors. 

- All metals detected 
below USEPA RSLs. 

7-6 

.!sLERA ~· 
- No soil or sediment 3 

remediation on the 
basis of ecological risk 
is warranted in either 
Cerro Balcon. 

- No soil or sediment 3 
remediation on the 
basis of ecological risk 
is warranted in the 
adjacent cays. 

- No soil or sediment 4 
remediation on the 
basis of ecological risk 
is warranted. 

- No soil or sediment 4 
remediation on the 
basis of ecological risk 
is warranted. 
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Baseline~ ":· 

HASco · 
Data Gaps •• 

1
1;•· . ,.: 

2 

3 

2 

2 

MEC: No subsurface investigation 
during Rl or previous investigations 
to gather data on subsurface MEC 
density. No ROE could be obtained 
during the 51 or Rl. 

MC: None 

MEC: Some of the smaller cays 
have not had MEC investigations 
conducted due to access 
restrictions. 

MC: No sampling data for cays 
other than Cayo Lobo. Cays were 
inaccessible during the 51 and Rl. 

MEC: Portions of MRS 04 were not 
investigated due to ROE or 
accessibility issues (steep terra in I 
vegetation). 

MC: None 

MEC: Portions of MRS OS were not 
investigated due to ROE or 
accessibility issues (steep terrain I 
vegetation). 

MC: None 
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- Expended flare B.!. -
- 20 mm • MKS Mod 0 rocket (1) -

- Partial rotating band • MK8 Demo Hose (1) 
- PTIFfuze Previous Investigations 

07 - Brass frag (9) • MK 76 /Mk4 practice bomb (18) 
- Partial fuze body • Naval gun fire, 6 inch 
- Shotgun shell • Spotting charge, MK 4 
- 3"'projectile frag • Projectile, 20mm HEI (39) 

No explosives detected. -No COPCs 
All metals detected identified. No 

below USEPA RSLs. risk to human 
receptors. 

- No soil or sediment 3 
remediation on the 
basis of ecological risk 
is warranted. 

2 
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MEC: None 
MC: None 

. . .. . . 1 The MRSPP IS a method for ass;gmng a relat;ve pnonty for response act;ons to defense s;tes contammg m;litary mumt;ons. Pnonty 1md;cates the h;ghest potential hazard and Pnonty 8 md;cates the lowest potent; a I 
hazard. 
2 The MEC HA is a baseline hazard analysis for MEC based on current site conditions. There are four hazard levels (1-4), with 1 indicating the highest potential explosive hazard condition and 4 the lowest potential 
explosive hazard condition 
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Figure 7-1 
MRS Delineation Recommendations 
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1.0 INTRODUCTION 

1.1 PROJECT SCOPE 

1.1.1 Project Objectives 
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The objectives of the Culebra project, as defined in the Work Plan (WP), are to perform 

digital geophysical mapping (DGM) techniques to capture and document anomaly 

distributions, utilizing the Geonics EM61 MK2 (EM61) time domain electromagnetic 

(TDEM) system at a number of Munitions Response Sites (MRS) at Culebra Island, in 

support of a Remedial Investigation I Feasibility Study (RI/FS) document. 

1.1.2 GPO Reporting Requirements as Related to Project Scope 

As part of the scoped work, a Geophysical Prove Out (GPO) was required to test the 

proposed equipment and methodologies in a site specific environment. This GPO Report 

is to serve as a comprehensive summary for the completion of all activities associated 

with the GPO. Brief summaries of the activities conducted during all tasks are provided, 

but the primary focus will be on detailing the GPO results and the quality control (QC) 

performed. 

1.2 BACKGROUND 

1.2.1 Site and Office Locations 

All field work related to the GPO was conducted on Culebra Island, Puerto Rico. Data 

processing and analysis was conducted by ARM personnel at its home office in Hershey, 

Pennsylvania and at a satellite office in Australia. 

1.2.2 Site Surface Topography, Vegetation, & Geology Conditions 

1.2.2.1 Culebra Island Site Location and Conditions 

Culebra Island, Puerto Rico is located in the Caribbean, 17 miles east of the Island of 

Puerto Rico, separated by the Vieques Sound with the Caribbean Sea to the south and the 

Atlantic Ocean to the north. It consists of a main island, of approximately 598 acres, and 

24 adjacent cays. The climate of Culebra is tropical maritime and the terrain hilly with a 

mix of rugged and sandy coastlines. More information regarding the terrain and climate 

of Culebra can be found in the Work Plan under Section 1. 
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1.2.2.2 Site Geology 
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The geology of Culebra Island is composed of both intrusive and extrusive volcanic rock 

of the Upper Cretaceous Age, mainly andesite and andesitic tuffs with the bedrock 

consisting of andesite and andesite breccia. The geology exhibits strong magnetic 

properties that can affect magnetometer (and, to a lesser extent, electro-magnetometer) 

readings. The island has a small variety of soil types due to its volcanic origin, limited 

size, rugged terrain, and moderately uniform climate. Most soils, except along the slopes, 

are the result of weathering bedrock. More information regarding the geology of Culebra 

can be found in the Work Plan under Sections 1.3.2 and 1.3.4. 

1.2.2.3 Site History 

From 1903 through 1975, US Navy and NATO forces used Culebra as a training facility 

with the island and adjacent cays used, amongst other purposes, as an impact range for 

aerial bombs and rockets, missiles, mortars, and naval projectiles. More information 

regarding the historical and military use of Culebra can be found in the Work Plan under 

Section 1.4. 
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2.0 GEOPHYSICAL PROVE OUT AND METROLOGY 

2.1 GEOPHYSICAL PROVE OUT PLAN AND REPORT 

2.1.1 Objective 
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The objective of the GPO was to evaluate the geophysical sensor and navigational 

instruments proposed for use in the main part of the project, to recommend the system of 

choice and to propose a set of decision parameters for target picking based on the 

response of seeded item in the GPO. 

2.1.2 GPO Specific Data Quality Objectives 

Data Quality Objectives (DQO"s) were outlined in the work plan and included the 

following: 

1. Demonstrate that the geophysical investigation system/equipment is operating 
properly. 

2. Provide a set of isolated objects (e.g., single inert target items or target surrogates). 
The sensor signatures from these items will be used to determine the equipment 
limitations in this geologic setting. 

3. Assess the operators performance and update related procedures 
4. Establish a baseline of performance capabilities for the selected instruments. 
5. Establish decision parameters for target selection by the site geophysicists. 
6. Evaluate navigational/position systems for positional accuracy 
7. Instrument latency will be corrected using an appropriate correction routine that 

accounts for instrument latency time and sensor velocity. 

Additionally, specified objectives, related to positioning systems and data collection 
variables, included: 

8. Positioning Systems: 

EOTI will utilize a Leica 500, 1200 or comparable RTK Differential Global 
Positioning System (DGPS) to integrate location data with the EM data. The GPS 
system employed will have centimeter accuracy and will utilize a base station 
established at a known monument/control point. EOTI will also evaluate man
portable EM61 with fiducial positioning if transects and/or grids in canopied areas are 
needed. 

9. Down-Line Sampling Rate: 

Sampling rates of the EM6l will be approximately 10-12 Hz for DGPS and once 
every 10cm for wheel mode fiducials. For DGPS, down-line sample separation will 
be 0.2m or less, 95% of the time. Sampling rates on the GPS will once per second. 

10. Across-Line Sampling: 
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Grid data will be collected in lanes 0.6m apart based on the known presence of 25 
mm projectiles at the Culebra Island 

Note: Due to anticipated vegetation coverage documented after the first site-specific 

visits during project startup, the proposed navigation system was changed between the 

writing of the Work Plan and performance of the GPO. Due to the pervasive canopy in 

the areas considered for data collection, the DGPS was ruled out as a primary navigation 

method, in favor of the (more canopy-tolerant) sub-meter GPS and fiducial methods 

which were to be evaluated during this GPO. Additionally, due to the positioning 

instrumentation change and transect swath vegetation removal limitations (which also 

limited the positioning systems of choice), the across sampling metric was changed to be 

bound by a maximum of one coil size, or 1 meter(~ 3.3 feet). As such, the GPO passes 

have a nominal design lane spacing of 0.75 meters (2.5 feet) with a proposed coverage 

swath up to one coil width in order to accurately demonstrate transect detection rates 

while maneuvering within the tight transect paths. 

2.2 SITE SPECIFIC GEOPHYSICAL PROVE OUT 

2.2.1 GPO Location 

A location for the GPO was selected by EOTI and brush-cut to allow surveying with the 

instrument. Some trees and brush remained however due to restrictions on brush cutting 

outlined in the work plan (See Figure 1, below). Following the background survey (see 

3.1.2) the grid was further brush-cut to allow emplacement of seed items with a backhoe. 

2.2.2 GPO Construction 

After initial brush cutting had been completed, a 100ft x 100ft (~30.5m x 30.5m) GPO 

grid was laid out with measuring tapes and the positions of the corners recorded with the 

sub-meter GPS. As mentioned above, an amount of trees and brush with moderate 

canopy remained within the grid, impacting on the path of the surveys and having, as it 

would under real, production surveying conditions, a detrimental effect on the GPS 

coverage. As can be seen in Figure 1, tall brush and scrub surrounded the GPO on all 

sides, also preventing a full view of the sky and impacting GPS coverage. The sub-meter 

system was deemed to be the best GPS suited for the conditions due to the technological 

advances of correction methods and acceptance tolerances relative to the canopy 

limitations. The system chosen (see section 2.3.2) was considered the best trade-off as 

use of alternate GPS systems would have resulted in larger positional offsets from either 
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accepting ,Jooser" fits or attempting and failing to achieve ,tighter" fits. 
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Figure 1 -GPO, View from NW Corner towards NE corner (Left) and SW corner (Right) 

2.2.3 GPO Seeds 

Of the 25 seeds initially planned, only eight were able to be emplaced due to the inherent 

responsiveness of the chosen GPO, as found following the background survey (see 

section 3.1.2). The GPO area was limited to the current location, firstly due to issues 

relating to rights of property access prevented moving to another, prospectively cleaner, 

location and, secondly, due to time constraints in locating and preparing another area for 

survey that would likely have contained similar issues. The main issue to overcome with 

the current grid was the quantity and distribution of responses in the grid limiting the 

areas in which seeds could be emplaced, such that the seed response would not be 

masked by the background response. In order to demonstrate the minimum response 

criteria, a small suite of inert items were seeded (see Table l) at the worse-case 

orientation: Horizontal and as perpendicular as possible to the line path). 

Table 1 - List of Seeds 
Seed 

ID Item Diameter (m) Depth (ft) Depth (Diameter) Orientation Bearing 

1-1 20mm 0.020 0.7 10.67 horizontal 90 

1-2 37mm 0.037 1.2 9.88 horizontal 60 

1-3 grenade 0.057 1.0 5.35 horizontal 45 

2-1 105mm 0.105 3.0 8.71 horizontal 120 

2-2 155mm 0.155 4.0 7.87 horizontal 80 

3-1 60mm 0.060 2.0 10.16 horizontal 135 

4-1 81mm 0.081 2.5 9.41 horizontal 100 

5-1 2.75" rocket 0.070 2.5 10.89 horizontal 345 
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Table 1 lists the seed items emplaced in the GPO grid, along with their type and burial 

depths, both as a function of distance and in multiples of their diameter. The seeded items 

were all simulants used to approximate the response to items listed in Table 1. Photos of 

simulants used in the GPO test plot are included in Appendix B. Individual depths for 

seeded items were selected based on the combined practical information contained in 

documents EM 1110-1-4009 (Table 7.3 - Ordnance Penetration I Detection) and 

NRL/MR/6110--08-9155 (Standardized EM61 response curve Tables). The important 

excerpts of these documents are provided as exhibits A-1 and A-2 of Appendix A, 

respectively, for reference. The responses tables have been focused into the region 

between the seed depth (highlighted in purple) and the maximum theoretical depth cross

referenced from Table 7.3 Ordnance Detection Depth Table (highlighted in yellow). 

As can be seen from Table 1, the Table of Ordnance Penetration/Detection (exhibit A-1 ), 

and the Response Tables (exhibit A-2), the majority of the items were seeded close to the 

maximum emplacement depth, with the exception of the 155mm (Seed 2-2) which was 

buried at the anticipated maximum project excavation depth of 4 feet. All items were 

seeded at their worst case orientation to the extent possible while maintaining anomaly 

avoidance. Appendix B contains the simulant item photos as gathered by EOTI during 

the GPO seeding process. 

Figure 2, an ,As-Built Drawing", shows the locations of the seed items within the GPO. 
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Figure 2 - 'As Built' Diagram of GPO 
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2.3 GEOPHYSICAL AND POSITIONING SURVEY EQUIPMENT 

2.3.1 Surveying 

The Geonics EM61 MK2 time domain EM system (EM61) was selected as the digital 

geophysical mapping (DGM) instrument of choice for the project. An additional 

instrument, a hand-held analogue EM detector to be used in terrain not conducive to the 

operation ofthe EM61, is discussed in Section 3.4.2. 

The EM61 was operated in two modes - two person ,litter" carried mode and two person 

push/pull wheeled mode, with the preferred mode being ,litter" to avoid complications 

arising from uneven I rough ground or residual vegetation. 

2.3.2 Positioning 

Three positioning methods were trialed during the GPO, one GPS and two fiducial: 

2.3.2.1 GPS 

The GPS method (see Figure 3, below) involved streaming positions from a Trimble 

ProXRS Sub-Meter GPS to the field computer of the EM61 where they were integrated 

Figure 3 - Time Fiducials in Two-Person, 'Litter' 

Carried Mode 

with the EM readings in real 

time. The anticipated canopy of 

the project was not conducive to 

use of a centimeter accuracy real 

time kinematic differential GPS 

(RTK-DGPS) and the use of the 

sub-meter GPS was approved 

prior to mobilization for the 

GPO. Positioning accuracy of the 

sub-meter GPS was increased 

through use of the subscription 

DGPS service, Omnistar as the 

primary set of corrections. A 

secondary correction service - Coast Guard Beacon positioning corrections - was used as 

a backup in case the Omnistar services were not operating adequately according to digital 

readouts on the display screen of the GPS unit controller. 
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2.3.2.2 Fiducial Method 1- Wheel Fiducials 

Final GPO Report 
Culebra Island, PR 

The first fiducial method trialed was wheel-based fiducials. The Geonics EM61 counting 

wheel, factory modified, records one value (on each of four channels) for every O.lm of 

wheel movement. A marker value is then input to the data at any point through the use of 

the ,fiducial marker button'~ with these marks used to convey the location of 

start/endpoints and other survey control lines within the grid. The start/end point marks in 

the data are then used to position the data in DAT61 and the in-grid control line marks 

are used to correct for any positioning errors accumulated between control points. 

2.3.2.3 Fiducial method 2- Time Fiducials 

The second fiducial method used over the GPO was time fiducials. With this method, 

data is recorded in the EM61 at its set rate (15Hz) and marks emplaced in the data 

through use of the ,fiducial marker button" and these start/end and in-grid control point 

marks subsequently used to set the data positions in DAT61. 
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3.0 GEOPHYSICAL SURVEY 

3.1 PRE SURVEY TESTS 

3.1.1 Instrument Standardization 
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QC Tests were performed in accordance with the required equipment tests and frequency of 
testing, summarized in Table 2. 

Table 2- Quality Control Measures and Associated Frequencies 

//:/:/~ ;::\ <:-0 (~... 0:1~ 
<:>"' 1:>«; c..ff ~"' 

o"- "'<:' q< ~Q 
t:::-0:1 ·$-Cb o"'- 'tt..b o 

~<:' <:>"'~ ~< 
Test# Test Description Specific detector ~"'<§<:>.,~ .. .,... qe' 

1 Equipment Warm-up X .;: 
2 Personnel Test X 
3 Vibration Test (Cable Shake) X 

I.St; 
4 Static Background and Static Spike X 
5 6 Line Test X '~' 

6 2 Line Test X 
7 Dynamic Repeatability X 

;t ·;·· 
8 Positioning Device Check X 

The following tests were conducted: 

3.1.1.1 Equipment/Electronics Warm-up 

The purpose of Equipment/Electronics Warm-up is to minimize sensor drift. Most 

instruments require some time for the electronics to warm up to operating temperature 

before data collection begins. The EM6l equipment was given, typically, 5 to 15 

minutes to warm up at the beginning of the day and after it had been switched off for an 

extended period of time. 

3.1.1.2 Personnel Test 

The purpose of personnel testing is to ensure survey personnel have removed all potential 

interference sources from about their person Common interference sources can include 

steel-toed boots, boots with metal shanks, or large metallic belt buckles, which can 

produce data anomalies similar to MEC targets. All personnel who came within close 

proximity to the sensor during survey operations were tested for metallic response by 

approaching the sensor and have a second person monitor and record the results. 

Acceptance criterion for the EM61 was no response greater than+/- 2.5mV on channel 3 
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without being an isolated incident with an adequately documented and resolved cause. An 

example of a personnel test from December 16th is provided below as Figure 4. As can 

clearly be seen, no spikes, bumps, or responses are exhibited above the 2.5 m V -threshold. 

!ll-00 
ll.llll 
li.llll 

201 0-12-1 6 GeoA Personna' Test 

4.00 F---------~---~-~-~-----------

::: ::::::;:;;;;;;:;;:;;::;;;;;;;;;::.:::::::::::::::::::::.::_;· -- Cll~ .i:Jt:tt:tt 
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.0CJ ::.:===- :~=====~==:=~=:::·:::.-_.-.~:::::·::· .::·::-:·: .. :~:·:~~----~-··j.'! -- Cli l -PCW<f) .uo 
.ua 
.,uo 
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Figure 4- Personnel Test Example (December 161
\ 2010) 

3.1.1.3 Record Relative Sensor Positions 

-- <iii 1.001JSI,l 

The purpose of the record relative sensor positions test is to document relative navigation 

and sensor offsets, detector separation, and detector heights above the ground surface. 

This will ensure that detector offset corrections can be done correctly and that the surveys 

are repeatable. As the surveys were conducted using a single coil, this was achieved by 

ensuring that (1) the GPS antenna was located directly over the center of the coil through 

use of a stable antenna tripod and that (2) a constant coil height of 16 inches above 

ground surface was maintained within the acceptance criterion of +/- one inch. The 

height was measured by rotating the coil around a fixed point while measuring corner 

heights and adjusting the setup until the platform was within operational specifications. 

3.1.1.4 Vibration Test (Cable Shake) 

The purpose of the vibration test is to identify and replace any shorting cables or broken 

pin-outs on connectors causing noise or spikes to appear in the data. With the instrument 

held in a static position and collecting data, an assistant carefully shook all cables to test 

for shorts and broken pin-outs while the readings were observed for any changes (spikes) 

in instrument response. The acceptance criterion was a data profile that did not exhibit 

data spike responses+/- 2.5mV on channel 3. An example of a vibration (cable shake) 

test from December 16th is provided below as Figure 5. As can clearly be seen, no 

spikes, bumps, or responses are exhibited above the 2.5 m V threshold. 
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Figure 5- Cable Shake Test Example (December 161
\ 2010) 

3.1.1.5 Static Background and Static Standard Response (Spike) Test 

The purpose of this test was to quantify instrument background readings, repeatability of 

the instrument to a standard test item (test jig) and locate any potential sources of 

interference in the time domain. Improper instrument function and the presence of local 

sources of ambient noise (such as EM transmissions from high-voltage electric lines or 

electrical storms) are potential causes of inconsistent, non-repeatable readings. In humid 

environments and in tidal or wave affected areas, interference can sometimes also be seen 

from condensation in connections and movement of saline water within the subsurface. 

A minimum of 3 minutes static background collection, after instrument warm-up, 

followed by a 1-minute standard (spike) test followed by a 1-minute static background 

data was performed both before and after data collection. The acceptance criterion was 

as follows: Static Background Test: EM61 +/- 2.5 mV on channel 3, Spike Test: EM61 

+I- 10% of standard item response, after background correction. An example of an 

acceptable static background I static response test from December 16th is provided below 

in Figure 6. As can clearly be seen, no spikes, bumps, or responses are exhibited above 

the 2.5 mV threshold and responses are within the percent range for repeatability. Table 

3 summarizes the static tests results between days of operation. Based on the evaluating 

the static responses during the GPO and the static responses from previous projects using 

the same test jig, ARM has determined that the static response baseline values for the 

upcoming work should be 140 mV on channel 3, the same channel evaluated for spikes 

discussed above and dynamic response evaluations to follow in order to maintain 

consistency. If the test item (due to loss or replacement) and/or test item response 

changes appreciably, ARM will notify USAESCH Geophysicist as soon as possible. 
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Figure 6- Static Test Example (AM Test, December 161
h, 2010) 
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a e - a IC- ipl e es T bl 3 St f S 'k T t S umma~ 
% Difference Between AM and PM % Difference Between First Day's AM % Difference Between First Day's PM 
Spike Spike Spike 

Date Chl Ch2 Ch3 Ch4 Chl Ch2 Ch3 Ch4 Chl Ch2 Ch3 Ch4 

12/14/2010 1.81 1.39 0.92 0.65 n/a - - - n/a - - -

12/16/2010 0.86 0.68 0.38 0.62 1.15 0.73 0.23 -0.32 0.20 0.02 -0.31 -0.35 

3.1.1.6 Six Line Test 

The purpose of this test was to document latency and repeatability of response amplitude, 

and to demonstrate that instrument latency is not variable across the normal range of 

survey speeds. The following procedure was followed after a 50ft tape was laid out: 

1. A line of data collected in one direction at normal survey speed 
2. Line collected in reverse direction at normal survey speed 
3. Target (test jig) placed at the midpoint of the tape (25 feet) and line of data 

collected at normal survey speed 
4. Line collected in reverse direction at normal survey speed with target 
5. Line collected in reverse direction at faster than normal survey speed with target 
6. Line collected in reverse direction at slower than normal survey speed with target 

An example of an acceptable six-line test, from December 141
h, is provided below as 

Figure 7. As can clearly be seen, once the correction is applied all of the peaks line up 

accordingly regardless of (moderate, slow, or fast) walking pace. 
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Figure 7- Six-Line Test (141
h December, 2010). Left image shows data prior to lag correction, right image 

shows data after application of a 3 fiducial lag correction. 
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3.1.1.7 Two Line Test 
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The purpose of this test was to (daily) test and document the latency adjustment required 

to correct the data. The test consisted of running the equivalent of lines 3 and 4 of the 6-

Line Test and viewing the results in profile and map view (in cases where the line was 

not oriented N/S or E/W). An example of an acceptable two-line test from December 

14th is provided below as Figure 8. As can clearly be seen, once the correction is applied 

all of the peaks line up with similar peak response ranges. 

2010-12-14 GeoA Latency (3 FIDS) 

-+-···-·······-·~-i------1---··---i- CH4_0Cadj 
··---·-~···-.;.. •... ., .... ~ -- CH3_ocadi 

, .......................... -.t---····-+--···~ ·- CH2_0Ca<l[ 

'----·--1----.. ··+----·-·~ -- CH1_0Ca(jj 

- CH4_0CodU.AGcor 
·-................. -~----!; ................... -+-.. ..... - ... -4 -- CH3_0Ca(jj_!.AGcor 

-· CH2_0Ca(jj_!.AGcor 
- .... CH1_0CocfJ.).AGcor 

Figure 8- 2-Line Test Example (December 141
\ 2010) 

3.1.1.8 Dynamic Repeatability Test 

The purpose of this test was to document that data quality was consistent and sufficient 
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for detection of the MEC items of interest, being a replacement for the previously used 

2% repeat line test. A standard test item (e.g. a small, flat plate, response less than 500 

units) was to be placed within the grid and then the grid was to be surveyed as per normal 

with the location of the dynamic repeatability item noted and its response determined 

during processing. Test item anomaly characteristics (peak response and size) shall be 

repeatable with an allowable variation of +/-25%. This test should be performed once per 

grid or dataset, or group of data, usually twice per day depending on field production. 

Two dynamic repeatability tests were run on December 16th, 2010. However, they were 

not collected as part of the GPO grid itself because the background response was too high 

and all available clear areas in the GPO had been seeded with items. Instead, the tests 

were collected as stand-alone ,mini grids", but in the manner of a regular dynamic 

repeatability test. The results of the tests are shown in Table 4: 

T bl 4 D . R bT T D b 161
h 2010 a e - Jynam1c epeata 1 Jty ests, ecem er 
' ~hl'0+"''"'w:c'~Y~<· ,.,PYnamic. ~P9.11il ··:.;.;;·. :', 

Test 1 Filename: A1216K1A Test 2 Filename: A1216K2A 

CHl Response: 1460.40 CHl Response: 1270.60 

CH2 Response: 950.70 CH2 Response: 828.00 

CH3 Response: 490.40 CH3 Response: 440.30 

CH4 Response: 224.60 CH4 Response: 198.50 

CHl %Change: 0.00% CHl% Change: -13.00% 

CH2 % Change: 0.00% CH2 % Change: -12.91% 

CH3 % Change: 0.00% CH3 % Change: -10.22% 

CH4 % Change: 0.00% CH4 % Change: -11.62% 

Based on the evaluating the dynamic responses during the GPO and from prior projects 

using the same test item, ARM has determined that the dynamic response baseline value 

for the upcoming work should be 440 m V on channel 3, the same channel evaluated for 

static background and spike response evaluations in order to maintain consistency. If the 

test item (due to loss or replacement) and/or test item response changes appreciably, 

ARM will notify USAESCH Geophysicist as soon as possible. 

3.1.1.9 Data Position Check 

At the beginning of each day, a known local survey point was to have its position 

recorded and compared to the location of the known point to ensure survey positioning is 

within the tolerance of the navigation system (Acceptance criterion: 4 inches or 
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10.12cm). However, because RTK-DGPS was not used for this GPO survey, a sub-meter 

GPS unit was used in its place. For the purposes of a positional check, the four corners of 

the GPO were recorded to file on three separate occasions. Table 5 shows the combined 

offsets of position checks 1 and 2 as compared with position check 3: 

Table 5- Position Checks and Offsets 

Check 1 Check 1 Check 3 Check 3 fasting Northing Combined 
fasting (m) Northing (m) fasting (m) Northing (m) Offset (m) Offset (m) Offset 

254347.58 2028802.08 254347.57 2028802.35 0.01 -0.27 0.27 

254317.21 2028804.51 254317.41 2028804.40 -0.20 0.11 0.23 

254320.97 2028834.27 254319.76 2028834.80 1.21 -0.53 1.32 

254350.60 2028832.01 254350.51 2028832.08 0.09 -0.07 0.11 

Check 2 Check 2 Check 3 Check 3 fasting Northing Combined 
fasting (m) Northing (m) fasting (m) Northing (m) Offset (m) Offset (m) Offset 

254347.82 2028801.79 254347.57 2028802.35 0.25 -0.57 0.62 

254317.42 2028805.04 254317.41 2028804.40 0.01 0.64 0.64 

254320.43 2028834.63 254319.76 2028834.80 0.66 -0.18 0.69 

254350.66 2028831.88 254350.51 2028832.08 0.14 -0.20 0.25 

As can be seen from Table 5, the combined offsets (offsets in a straight line) are all in the 

region of +/-0.6m or less (within the acceptable bounds for the instrument) with the 

exception of one measurement of the NW corner which is 1.3m offset. As noted 

previously, the GPO was surrounded on all four sides with tall vegetation with vegetation 

remaining within the grid and it is likely that this one measurement can be considered an 

isolated occurrence as this magnitude of offset was not repeated on any of the other days 

or occupation time frames. 

3.1.2 Background survey 

Following brush cutting and layout of the GPO, a background survey was conducted in 

order to determine the extent of any pre-existing response in the grid and to locate clear 

areas in which to seed the items. The background survey was performed using the EM61 

in wheeled mode with GPS positioning. Coverage of the grid was not 100% complete due 

to residual vegetation (some of which was later removed in order to emplace seed items 

with a backhoe), which caused both physical gaps and gaps due to poor GPS signal from 

residual canopy. This anticipated to be typical for parts of the production transects areas, 

where there is tall vegetation either side of the transect. Further discussion of the 
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3.1.3 Seeded Surveys 
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Following seeding of the GPO on December 15t\ 2010, surveys of the GPO were 

conducted using all three of the instrument-navigational-method combinations: Litter 

mode GPS, litter mode time fiducials and wheeled mode wheel fiducials. 

Data was collected in parallel lines of alternating direction, at the modified design lane 

spacing of 2.5 feet apart. As discussed in Section 2.1.2, the deviation from the work plan 

arose from the practical limitations of vegetation removal determined during the TPP 

process. Once the 2.5 foot spacing surveys were completed, ARM planned to collect an 

additional run at 2.0 foot spacing to ensure all items were detected, but due to the 

inclement weather and required travel logistics during the afternoon of December 16th 

and the morning of December 1 ih, another pass could not be completed. As the seeded 

GPO results will show in Section 3.3 .2, the additional pass would not have been 

necessary as all items were sufficiently detectable at the revised design lane spacing of 

2.5 feet. 

Because of the numerous responses of unknown source scattered across the grid, only the 

anomalies due to the seeded items were selected for evaluation. 

3.2 DATA DOWNLOAD AND PROCESSING 

Data was collected using both EM61MK2A and NAV61 software on the Allegro field computer. 

File conversion was performed in DA T61 and Trackrnaker61, with all other processing being done 

in Geosoft Oasis Montaj. 

3.2.1 File Naming Conventions 

Raw files were named according to the following convention: 

<System/Team><Month and Day><Survey/QC File Type>, where, for QC files, the 

following names are observed: 

SlA-AM Static Test, Attempt 1 (additional attempts labeled B, C ... ) 

S2A- PM Static Test, Attempt 1 (additional attempts labeled B, C ... ) 

LlA- Latency Test, Attempt 1 (additional attempts labeled B, C .. , additional tests 2, 3) 

P lA- Positional Test, Attempt 1 (additional attempts labeled B, C., additional tests 2, 3) 

KIA- Standalone Kinematic Test No. 1, Attempt 1 (additional attempts labeled B, C ... ) 

6LA- Six Line Test 
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Production Files are generally named according to <Grid/Transect><Subsection of 

Grid/Transect><Attempt> 

e.g. 3rd Grid of the day, 2nd subsection (e.g. switched operators), restarted due to line path 

error would be named "C2B" 

3.2.2 Importing and Positioning of the Data 

Raw data files (* .P6l and * .R61) were copied from the Allegro to a CF card and from 

there to a field laptop, from where they were transferred to the ARM FTP site for backup 

and transfer to the offsite data processor. At all times through the GPO activities, backups 

of the data were retained on the Allegro, the field laptop and the ARM FTP site. 

3.2.2.1 GPS Data Collected in NAV61 

Raw GPS Data, collected in NAV61 (*.P61), were converted to ASCII format using 

Trackmaker61. The resulting * .XYZ files, with integral GPS positioning, were then 

imported into Geosoft using a script to consistently name the database columns and set 

the Eastings and Northings to NAD83 UTM Zone 20th meters. 

3.2.2.2 GPS Data Collected in EM61MK2A 

A number ofQC files with GPS positioning were collected in EM61MK2A. These *.R61 

files were converted to *.M61, each reading positioned with respect to the integral 1Hz 

GPS string and then exported to ASCII format * .XYZ file in DA T61. The * .XYZ files 

were then imported into Geosoft for further processing 

3.2.2.3 Wheel and Time Fiducials Collected in EM61MK2A 

Fiducial data, though collected by different methods, were treated in the same manner. 

The raw data files were converted and opened in DAT61 and the markers in the data 

(start/end points of the line and control points where the fiducial marker button had been 

pressed) positioned with respect to the field notes, ensuring that the length and direction 

of each line segment was correct. Once the positioning of each file had been checked, the 

data was exported to ASCII * .XYZ format and imported into Geosoft for further 

processing. 
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3.2.3 Filtering and/or DC Adjusting of the Data 
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Upon import to Geosoft, the data for each survey was viewed in profile mode to check 

for noise, drift and overall response. Filtering to remove instrument drift was achieved by 

means of a non-linear drift filter, the settings of which were dependant on the data. 

Typical settings, depending on the aggressiveness of the filter required and the amount of 

anomalous response in the profile, were either Low: 0, High: 65 and Window 250 or 

Low: 0, High: 80 and Window 500. 

3.2.4 Lag Correction of the Data 

The daily 2-line QC test was used to determine the amount of correction needed to fix 

any ,chevronning" in the data due to time delays between sampling the response and 

recording the data to file. This correction value was then applied to the data in Geosoft 

and its effect assessed in mapview and adjusted if necessary. Lag values applied to the 

data were +3 fiducials (data points) for the GPS data and +6 fiducials for both fiducially 

positioned files. 

3.2.5 Overlap Removal within the Data 

Overlap removal was performed, as necessary, in the GPS positioned data. No overlap 

removal was required for the fiducially positioned data. 

3.2.6 Warping of the Data 

Because of the nature of fiducially-positioned navigation, both the time fiducial and 

wheel fiducial data had to be warped to real-world coordinates. The positions were 

translated using a 4-point warp consisting of the recorded GPO corners. Because of the 

residual canopy in the grid affecting the accuracy of the GPS-positioned pass, it was also 

found to be necessary to warp the GPS pass. In this case, the data was warped by means 

of the anomalies corresponding to the corner pins and the recorded locations of the GPO 

corners. 

3.2. 7 Gridding of the data 

Grids of the drift-filtered and lag-corrected data were made using the minimum curvature 

method with a cell size of 0.1 04m and a blanking distance of 0.52m. The grids were 

displayed in color-contoured map form and a color scale selected to highlight the 

anomalies of interest. 
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3.2.8 Additional Data Analyses 

3.2.8.1 Target Selection 
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On the three seeded GPO passes, targets were selected using the OX-Detect add-on 

package in Oasis Montaj. Because of the extent of the pre-existing responses, only the 

anomalies corresponding to the buried seeds were picked as targets. Targets were 

manually selected using the Blakely method and the target properties (SNR, Signal 

Strength and Size) calculated. Targets were then exported to ASCII *.XYZ and dig sheets 

generated for each of the three GPO passes. 

3.3 DISCUSSION OF THE GPO RESULTS 

3.3.1 Background Pass 

The grid of the background GPO pass can be seen in Figure 9: 
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Figure 9 - GPO Background Survey 

Contract# W912DY-04-D-009 Tusk Order 0013 3-14 February 2011 



Final GPO Report 
Culebra Island, PR 

As can be seen, the grid was relatively noisy and the full seeding plan could not be 

implemented. Due to logistical considerations, the GPO could not be re-located during 

this mobilization; however, enough clear, response-free area was in the GPO grid to 

allow seeding of eight items. Five clear or relatively clear, areas were selected for seeding 

and the coordinates of the corners of these areas transferred to the field crew and staked 

out to facilitate seeding. 

3.3.2 Seeded Passes 

To aid in target picking, the color-contoured grid of the background survey was displayed 

in semi-transparent mode over the top of each seeded survey. An example of this 

comparison can be seen in 

Figure 10. 

Figure ll to 

Figure 13 shows the three seeded GPO passes with target and seed locations displayed: 
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Figure 12- Seeded GPO; Time Fiducial, Litter Mode 
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All seeds were successfully detected at amplitude levels appropriate to target selection in 

production data, as can be seen in Table 6: 

T bl 6 S d R a e - ee esponses, S t db GPO P ore >y ass 
Seed Item Depth (ft) Ch1 (mV) Ch2 (mV) Ch3 (mV) Ch4 (mV) 

GPS 1-1 20mm 0.7 14.99 9.91 4.97 2.48 

1-2 37mm 1.2 11.34 6.96 3.67 1.63 

1-3 grenade 1.0 46.43 28.87 13.48 5.15 

2-1 105mm 3.0 38.46 24.43 12.28 5.72 

2-2 155mm 4.0 34.5 24.6 13.73 7.29 

3-1 60mm 2.0 11.8 8.2 4.72 2.43 

4-1 81mm 2.5 42.02 28.73 15.93 7.11 

5-1 2.75" rocket 2.5 28.7 19.07 10.4 4.9 

Time FlO 1-1 20mm 0.7 8.97 6.27 3.22 1.36 

1-2 37mm 1.2 10.89 6.56 3.51 1.62 

1-3 grenade 1.0 39.93 24.64 12.21 4.77 

2-1 105mm 3.0 37.37 24.62 13.06 6.27 

2-2 155mm 4.0 37.15 25.75 14.57 7.13 

3-1 60mm 2.0 13.78 9.56 5.48 2.9 

4-1 81mm 2.5 35.43 23.73 12.36 5.29 

5-1 2.75" rocket 2.5 25.53 17.25 9.72 4.73 

Wheel FlO 1-1 20mm 0.7 15.67 10.69 5.44 2.48 

1-2 37mm 1.2 9.14 6.09 3.14 1.41 

1-3 grenade 1.0 28.91 18.78 9.72 4.09 

2-1 105mm 3.0 28.17 18.51 10.03 4.73 

2-2 155mm 4.0 34.71 23.69 13.2 6.26 

3-1 60mm 2.0 15.94 10.86 6.24 3.06 

4-1 81mm 2.5 38.67 25.77 13.36 5.59 

5-1 2.75" rocket 2.5 21.34 14.52 7.98 4.07 

Ch2 was selected as the channel to report due to the lack of external noise evident in the 

data. Ch2 results are summarized in Table 7. 
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GPO\Seed 1.1 1.2 1.3 2.1 2.2 3.1 4.1 5.1 

GPS 9.91 6.96 28.87 24.43 24.6 8.2 28.73 19.07 

Time FID 6.27 6.56 24.64 24.62 25.75 9.56 23.73 17.25 

Wheel FID 10.69 6.09 18.78 18.51 23.69 10.86 25.77 14.52 

Due to the tight constraints on seeding and the relative inaccuracy of the sub-meter GPS 

used to stake out the seeding locations, seed 3.1 was inadvertently located close to a pre

existing anomaly. The response of this seed was somewhat masked by this anomaly, 

however, as can be seen from 

Figure 10, the post seeding anomaly is both a different shape and larger than the pre-seed 

anomaly and the response of the combined anomaly was such that it would have been 

selected were this a production grid. 

As can be seen from Table 7, the lowest response for a seeded item was 6.09mV on Ch2 for 

the 3 7mm at 1.2 feet. Because of this and the consistency in results across the three surveys, 

ARM is confident in recommending a 5.0mV cutofffor selection of anomalies on Ch2. This 

threshold, with a built-in l.Om V buffer, will allow selection of all targets within the GPO 

and, by extension, allow selection of items down to 20mm and 3 7mm in their least 

detectable orientation at or close to maximum depth in production areas. 

Because all items were seeded horizontally and close to maximum depth, this recommended 

threshold is significantly lower than it would have been, were all items in their vertical 

position. By extension, and considering the responses present in the background GPO pass, 

there will likely be a large number of targets selected in production areas corresponding to 

geology or other items ,,not-of-interest". Should the anticipated depth of the smaller items 

(20mm, 37mm) be revised upwards, the picking threshold would be able to be raised in-line 

with the measured curves for ordnance items as all items in the GPO were buried in their 

least favorable orientation (horizontal). 

3.3.2.2 Tau Value Analysis 

Analysis of seed item Tau (time constant) values has also been performed, both internally, 

against an unsorted threshold pick of one of the data sets, and against the modeled data 

[Tabulated Results; EM61-MK2 Response to Standard Munitions Items (NRL/MR/6110-

08-9155)] for items corresponding to seeded items in this GPO. Note: The modeled 

responses for the 20mm were not tabulated in this dataset. Figure 14 shows the results of 
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this analysis for Tau Chl-3 plotted against Tau 2-3; the modeled results being for a "D" 

Mode rather than a "4-Channel" Mode EM61 precluded a comparison of Tau values 

involving Ch4. As can be seen, the measured values for the horizontal seeded items (worst

case orientation) fall in a relatively restricted area, offering the potential for discrimination 

against the blind, threshold-only picks (Blakely test, 5.0m V threshold, no sorting). However, 

when the modeled best-case (vertical) and worst-case (horizontal) values are plotted, the 

potential tau value range is seen to increase significantly. 

Chart of Tau 1-3 vs Tau 2-3 • +----------------------------------------------------- ~ 

. 
H 

·. 

... 

37mm 

• Unsorted Threshold 
Pick 

+---------------------------! +GPO Seeds 

0 100 200 300 400 Tau 1_3 500 600 700 800 900 

Figure 14- Chart of Tau 1-3 against Tau 2-3 

As clearly demonstrated in Figure 14, if the range suggested by the GPO results were used 

to restrict items on the digsheets, it would be likely that certain real items, particularly 

37mm, would be excluded. The limitations, particularly related to small-sized (and generally 

small response) ordnance items, is a common problem that has been documented over time 

and as recently as the results from the trials at Camp Butner. However, in an attempt to 

utilize as much available information as possible without limiting the results, ARM 

recommends a four class system to prioritize the intrusive investigations as follows: 

Class 1 -above threshold, within boundaries of Tau Range 1; 

Class 2- above threshold, within boundaries Tau Range 2; 
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Class 3- between 5mV and 300mV and within boundaries of Tau Range 3; and 

Class 4- all remaining above threshold residual targets. 

Class 1 captures all of the items seeded within the GPO while Class 2 captures all the items 

modeled from the NRL tables, with the exception of a single isolated example (37mm, 

horizontal). Class 3 extends the range to include the 37mm outlier while limiting the 

amplitude range to the maximum modeled for the 37mm (vertical) at ground surface to 

restrict the potential inclusion of larger amplitude clutter. Class 4 includes all remaining 

anomalies above the amplitude threshold that do not fall into Class 1-3. All ofthe classes" 

tau ranges are represented visually in Figure 15 shown below: 

0 100 200 

Chart of Tau 1-3 vs··l-'att--2-3-----------------------· 
: . 

... 

: 

~--------------------------------------------------:·--l-----.:~.------~-;_ _____ ~_ .. ______________________ _ 

300 600 

• Unsorted Threshold 
Pick 

+GPO Seeds 

700 800 

Figure 15- Tau Value Ranges for Classification 

The Tau ranges, as graphically shown in Figure 15, are numerically defined as follows: 

900 

Tau Range 1: Tau 1-3: 360 to 495 and Tau 2-3; 390 to 545 (Rounded up/down to nearest 5); 

Tau Range 2: Tau 1-3: 290 to 555 and Tau 2-3; 310 to 650 (Buffer of+/- 15); and 
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All three methods implemented were successful in identifying the seeded items. However, 

because of the anticipated vegetation and canopy in the production areas, the fiducial 

methods are likely to prove more accurate and useful as long as transect stakes are located 

accurately (within the accuracy of the GPS system) and the real-world positions are known, 

in order to both warp the data to the project coordinate system (NAD83 UTM Zone 20m) 

and to overlay the data on a large-scale map. Due to the extensive canopy cover, 

reacquisition operations will have to employ the system of measuring distances between 

transect stakes, particularly in areas of extreme canopy coverage whereby consistent GPS 

coverage is not realistic along the entire transect. Additionally, of the two fiducial methods, 

wheel fiducials are generally considered to be more accurate than time fiducials as they are 

not dependant on constant velocity being maintained between control points. This increased 

accuracy needs to be weighed against the greater ease of collection over rough terrain 

afforded by the two-person litter carried mode. 

For open-sky situations, where GPS coverage is good, but assuming rough terrain, the 

systems should be ranked in order of preference as follows: 

1. GPS, 2-person litter mode 

2. Time Fiducials, two-person litter mode I Wheel Fiducials (depending on severity of 

terrain) 

For areas where canopy is an issue, fiducials should be considered as the navigation method 

of choice; however, the recommended carrying mode would be dependent on the the terrain. 

3.4 DISCUSSION OF THE INSTRUMENT-AIDED REACQUISITION RESULTS 

3.4.1 Digital Instrument Recorded Response Checking 

After the items were seeded in the GPO, ARM checked the seed locations (by sweeping 

the immediate area surrounding the known seed locations) for the peak responses in order 

to validate EM61 response-depth relationships as compared to the expected values as 

catalogued in the NRL report (and as compared to the GPO surveys). The peak 

responses were captured for the primary interpretation channel in order to simulate 

reacquisition activities for areas where analogue instruments could be hindered. Table 8 
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compares the average GPO survey response (derived from Table 7) to the re-occupied 

instrument response. 

T bl 8 GPO CH2 R a e - esponse versus I t ns rument CH2R esponse or eac h see d 
GPO\Seed 1.1 1.2 1.3 2.1 2.2 3.1 4.1 5.1 

GPO Resp. 9 7 24 23 25 10 26 17 

INST. Resp. 9 6 18 20 20 5 20 20 

Item Type 20mm 37mm grenade 105mm 155mm 60mm 81mm 2.75" 

Depth (ft) 0.7 1.2 1.0 3.0 4.0 2.0 2.5 2.5 

As can be seen from Table 8, there are a few discrepancies (between the two sets of 

responses) but nothing out of the ordinary given the site conditions. As a matter of 

practicality, however, the EM61 is expected to be a secondary reacquire instrument and 

the analogue instruments are expected to be the primary reacquire instrument due to both 

the inherent flexibility of analogue system and greater ease of mobility for the operators 

across the site. The EM61 can be used to supplement reacquire activities or sort out any 

confusing areas. The analog instruments, discussed next, are also expected to be used in 

areas where terrain or other features may not safely allow the use of the EM61 

instrumentation for data acquisition. Residual areas will be documented accordingly. 

3.4.2 Analogue Instrument Audible Response Checking 

After the items were seeded in the GPO, EOTI checked the seed locations for the peak 

responses in order to validate analog instruments audibility (and inferred detection) in order 

to validate the utilization of tested instruments for use as either a primary instrument or a 

supplementary instrument during data acquisition and reacquire operations. EOTI 

evaluated two different analog instruments, which included a White's XLT and a White's 

DFX 300. The White's XLT operates at a single frequency of 6.5 Khz, while the White's 

DFX 300 transmits at two frequencies - 3 KHz and 15KHz. The instruments were 

evaluated in the GPO and in a separate geophysical test strip. The test strip, shown in Figure 

16, is 6ft by 15ft. 

Table 9 provides the size, position, and depth of each seed item included in the geophysical 

test strip. Location shown in the table (x,y) are given in inches and are measured from the 

Southwest comer of the test strip. All items are oriented horizontally with the top of the 

item at the depth shown in the table. The test strip is located in the same general area as the 

magazine and the GPO and the coordinates for its comers are: 
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NW- 6656024.89N 834820.54E 

SW- 6656028.07N 834823.44E 

a e - 1St 0 ee s- eopiiYSICa est T bl 9 L" fS d G h . IT S tnp 
Seed Size X y z 

# Seed Description (inches) (inches) (inches) (inches) 

1 
Pipe 

4.5 X 12 33 132 36 

2 
Rotating Band from 3" Projectile 

3/4 X 9.5 50 84 6 

3 
Pipe 

1x4 18 48 5 

4 
Pipe 

1 1/4 X 4 48 24 4 

5 
Pipe 

2 1/4 X 8 14 168 9 

6 
81 mm (body only) 

3 1/5 X 8 12 96 8 

7 
76mm Projo Nose with partial nose 
fuze 3 X 1 1/2 36 72 6 

8 120mm Mortar piece 4 1/2 X 7 48 156 14 
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Figure 16- Geophysical Test Strip used to Evaluate Analog instruments 

Both instruments were able to detect all but the first (and deepest) seed item in the 

Geophysical Test Strip. The two analog instruments were also tested on the GPO and were 

able to clearly and consistently detect the seed items buried at one foot and shallower. 

Deeper anomalies were not detected by either analog instrument. 
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In conclusion, ARM mobilized two qualified geophysicists to Culebra Island between December 

13th and December 17th, 2010 to conduct GPO activities in association with EOTI. One background 

(pre-seeding) survey was completed on December 14th followed by GPO seeding on December 15th 

and finally three post-seeded surveys were completed on December 161
h. The post-seed surveys 

utilized the mobilized crew of two geophysicists to complete litter mode and wheeled mode surveys 

with GPS and fiducial positioning methods. Regardless of positioning method demonstrated, the 

EM61 sensor data acquisition at the revised design lane spacing of 2.5 feet was proven to 

adequately capture and detect all items seeded within the confines of the GPO grid at the worse-case 

seeded orientation and depth. 

For maximum efficiency in variable-canopied terrain, if all of the transect areas are to be digitally 

sampled, ARM recommends the use of fiducial methods over GPS. If, however, large and 

connected transect sections are available with unencumbered view of the sky, a mix of GPS and 

fiducial methods should be employed. For accuracy of position, Wheel fiducials are to be preferred 

over Time fiducials, however, the ease of movement over very rough terrain with the EM61 in two

person ,Jitter" carried mode should not be discounted. 

Finally, ARM recommends that the interpretation of the acquired data begin with a starting 

threshold of 5.0 m V on channel 2 and increase this threshold, if feasible, based on the preliminary 

intrusive investigation results, once a catalogue of items is available to supplement the current GPO 

results. ARM also recommends the use of four categories of classification system based on a 

combination of threshold and Tau value analysis to further prioritize anomalies for intrusive 

investigation. During preliminary investigations, all locations may have to be intrusively 

investigated until the results of the GPO are validated by intrusive investigation results in the field. 

Once validated, however, ARM plans to weight the first two priorities higher than the last two. 

Although the analog instruments proved less effective at locating anomalies deep (near 11 times 

diameter) at the most challenging orientation (horizontal), they can be effective in collecting the 

data required along the transects. The primary purpose of the transect data is to identify the location 

of previous targets or impact areas. These areas are reasonably expected to have high concentration 

of MD, most of which is expected between the surface and the maximum penetration depth of the 

munitions. It is therefore expected that a significant amount of MD would be detected near the 

surface with the analog instruments in these areas of concern. An added advantage to using a "mag 

and dig" technique with analog instruments is the elimination of the reacquisition step. Many of the 
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transect segments will be collected in the fiducial mode and the transect paths change directionality 

often in order to avoid restrictive terrain or vegetation marked by the biologist. This will make it 

very challenging and time consuming to accurately reacquire selected anomalies. 

Lastly, all of the raw, preliminarily processed, and final processed data were posted to EOTI"s FTP 

site on Monday December 20th, 2010, prior to subsequent review by the USAESCH. The databases 

associated with the deliverables will be made available on EOTI"s FTP site once completed. 
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(Excerpted from USACE Guidance Document) 
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Ordnance Penetration/Detection 

Depth ofPenelrnlion I Typical Max Detection Depth• 
(ft)1.2 (ffl 

Sand metry TDEM:~ Ordnance Item 

14.5 mm Trainer/Spotter, Ml813Al 0.2 0.3 0.4 0.3 I o.s 
20mm,M56A4 2.3 3.0 4.6 0.4 0.7 

22 mm Subcal for 81 mm mortar 1.4 1.9 2.8 0.5 0.8 

35 nun Subcal M73 0.5 0.7 1.0 0.9 1.3 

37nun,M63 5.2 7.9 1.0 1.3 

40 mm, M822 (AA) "-'•"' 1.1 1.4 

40 mm, M677 (Mk 19) o.2 1 0.3 0.4 1.1 1.4 

40 mmt M381 (M203/M79) o.2 I 0.3 I 0.4 1.1 1.4 

Mk: 118 Bomblet 1.9 2.4 3.7 1.5 1.8 

Mk 23 3 lb. Practice Bomb 2.7 3.5 5.4 1.7 2.0 

51 nun, M306Al 2.7 3.o :::>.5 1.7 2.0 

M9 Rifle Grenade 0.1 0.2 0.2 1.7 2,0 

2.25" Rocket, Mk 4 4.0 5.2 8.0 1.7 2.0 

60 mm, M49A1 (charge 4) 1.1 1.5 2.3 1.9 2.2 

2.36" Rocket, M6Al 0.4 0.5 0.8 1.9 2.2 
66 mm, M72 LAW o.9 I 1.2 L8 2.1 2.4 

66 mm TPA, M74 .7 0.9 1.4 2.1 2.4 

BLU-3/B,-27/B,-28/B 2.2 2.9 4.4 2.3 2.5 

2.75'' Rocket, Practice 8.1 10.7 16.3 2.3 2.5 

61b. Incendiary Bomb 3.4 4.4 6.7 2.4 2.6 

75mm,M48 4.9 6.4 9.8 2.5 2.7 

M310 3.9 _J 5.1 7.8 2.5 2.7 

81 mm, M43Al (charge 8) 2.7 3.5 5.4 2.8 2.9 

83nunSMAWMk3 2.8 3.6 5.6 2.9 3.0 

7-10 
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.Ordnatlee l:tem 

84 nun. Ml36 (AT4) 

3.5'' Rocket, M28 

90 mro, M371Al 

25 lb. F:rag Bomb 

1'05 mmr :M1 (charge 1} 

100 lb. Practice &mb 

Table7.3 
Ordnance Penetration/Detection 

(Continued) 

5.0 

7.7 10.1 1$.4 

6.5 1:to 
4.1 8;.3 

().9 1.7 

14.0 28:0 

16.4 36.9 

8;6 15.2 

Final GPO Report 
Culebra Island, PR 

EM 1110-1-4009 
23 JunOO 

Typi<::al Max Detection Depth: 
1t 

3.2 3.2 

3.2 3.2 

3.2 3.2 

3,3 3.3 

4.0 3.8 

4.0 3.& 

4.1 3.9 

4;3 4.0 

6.1 5.6 

9.7 7.3 

9.9 7.4 

1Penetmtion depths inc1~ tbe following ''worst..caset" conditions as~ptions: impact velocity 
is equal to ~ velocity of routtd; inlpact is petpe~ to ground S:Urface; munition 
decelerates sub~ce in a ~gbt line; munition does n:oc def~nn upon nnpact. Typieat 
penetration deptk'fot s.my iJ;ldividual item willusu\llly he significantly less. 
2 Actual detection: dePth may vaey l>ued on field conditions and be eiO:ter Ictwer o.r deeper. 
3All bombs are ass~ to b~tVe an impactYvelocfty of 1 US feet .:per secon<l~ 
~aximt:U:n depth.of~atio~ assuming a velocity QfSOO jps. 
5Titne Domain Electromagn4$t:ics 
Rev 1-5/11199 
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Exhibit A-2: 
Tables of EM61 Response as a Function 

of Depth Below EM61 Coil 
(Excerpted from NRL Report) 

Contract# W912DY-04-D-009 Task Order 0013 
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February 2011 



Distance of 
Taraet Center, 
Below Lower 

CoU(cm) 

Final GPO Report 
Culebra Island, PR 

Predicted 'EM61-MK2 Response to a Small surrogate 

Gate 1 (mVl Gate2 {mVl Gate3(mV) Gate 4 [D) {myt 

Most Least Most .Least Most Least Most Least 
Favorable Fav.orable Favorable Favocable Favorable Favorable Favorable Favorable 

Of!entation Orientation Orientation Orientatic;m I Or·ienttation Orie.ntation I O•·ienttation Orientatlori 
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Final GPO Report 
Culebra Island, PR 

Predicted EM61·MK2 Response to a 37 .. mm Projectile 

Dlstam;e of 
T•rget Cente.r Most Least Most Least Most Least Most Least 
Below Lower F;ivorable FaVflt;lble Fav~m~ble favorable Favor~~ble Favorable Favorable Favomble 

Coil(cm) Orientation Otlet!~tion Orientation Orientation Orientation Orientation Orientation Orienta.tion 
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Predicted EM61·MK2 Response to a Hand Grenade 

Distance of Gate 1 !,;atet{mV) Gat~ 

1'arget Center Most Least Most Least Most Least 
Bele>W l<>Wilr Favorable 'Favorable Favorable Fl\llorable Favorable Favorable 

Coil(cm) Orientation Orientation. Oril:intation Orientation Orientation Orientati!:ln 

Contract# W912DY-04-D-009 Task Order 0013 A-2-3 

Final GPO Report 
Culebra Island, PR 

Most Least 
Favorable Favorable 

Orientation OrientatiOn 

February 2011 



Predicted EM61•MK2 Response t() a 105-mm Projectile 

Diibtnee of 
Target Cent« 
Below Lower 

Coll{cm) 

Contract# W912DY-04-D-009 Task Order 0013 A-2-4 

Final GPO Report 
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Diatanceof 
Ta~t~et Center 
Be.law Lowilr 

Colt(cm} 

Prec:Uct~d EM61•MKZ Response to a 155-mm Projectile 

Final GPO Report 
Culebra Island, PR 

Most Least Most Least Mpflt Least Most L~ast 
FavOrable Favorable Favorable Favorable Favorable F<~vorable Favorable Favorable 
Orientation Ottentatton Orientation Orientation Orientation Orientation OrientatiOn Orientatrorr 
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Predicted EM6.1·MK2 Response t.o a 155-mm Projectile 

Distanc• of 
Target ceroer Most least Nfpst Least Most .Least Most 
B~klwl.ower Favorable Favorable Favorable Fav<»'abfe .Favorable favorabl!l! Favorable 

Coil (!:Ill) Onentatlon Orientation Orientation Orier.tatlon Orientation OrientatiOn Orientation 

Contract# W912DY-04-D-009 Task Order 0013 A-2-6 

Final GPO Report 
Culebra Island, PR 

Least 
Favorable 

OrientatiOn 

February 2011 



Predicted EM61·MK2 Response to a 60·mm Mortar 

Dlt>tan¢eof 
(mV) 

Target Center Most ~.st Most LJ~ast Most Least Most 
Below Lower Favorable Favorable Favorable Favorable Favorable Favorable 

Coil (em) brientation t)tientation Ortetitation Orientation Orientation Orlen.tatltlll 

Contract# W912DY-04-D-009 Task Order 0013 A-2-7 

Final GPO Report 
Culebra Island, PR 

Le.st 
Favorable 

Or:lentaticlll 

February 2011 



Predicted EM61-MK2 Respon.se to a 81·mm Mortar 

Dlstancaof 
Target Ctmtar Moat ~a$t Mo!lt leaat Moat Leaat 
13etow Lower Favorable Favorable Fa~oraJlte Favorable Fa votable Favorable 

CQH(cm) Orient;Jtlon Orientation Orientation Orientation O.Wntatjon Orient;Jtlon 

Contract# W912DY-04-D-009 Task Order 0013 A-2-8 

Moat 
Favorable 

Onentation 

Final GPO Report 
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Leut 
Favorable 

Olientation 

February 2011 



Distance of 
Taf9et Center 
Below l.ower 

Coil(cm) 

Predicted EM61·MK2 Response to a 81·mm Mortar 

Mo•t· l.east Most Least Most t,east 
Favorable Favorable Favorable Favorable Favorable Favorable 
Ori$ntatkln Ol'l$11tatlon Orientatl.Qn Orientation OrientatiOn Odentat~Qn 

Contract# W912DY-04-D-009 Task Order 0013 A-2-9 

Final GPO Report 
Culebra Island, PR 

Gate4(0] (mV) 

MO$t ~ast 
Favorable Favorable 

OrientatiOn orientation 

February 2011 



Predicted EM61-MK2 Respom;e t<r a 2.75-in Rocket Warhead 

Di$tanca.bf 
(mV) Gate.3(mV) 

Target <;e.nter Most l.9ast Most Least Most lea$t Most 
hlowlowe~r ~avorable Favcmlible Favorable Favorable Favorable Favorable Favorable 

Coil(e.m} Orferjtaticm Orillntation Orientation Orientation Ol'ienfatlol:l orientation Otiehtation 

Contract# W912DY-04-D-009 Task Order 0013 A-2-10 
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(mV) 

Least 
Favorable 

Orientation 

February 2011 
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Seed ID -1-1 
Nominal Diameter- 20mm 
Depth -7.5 inches 
EM61-9mV 
White's XLT- Detect 
White's DFX 300- Detect 

Seed ID -1-2 
Nominal Diameter- 37mm 
Depth - 14.5 inches 
EM61-6mV 
White's XLT- N/D 
White's DFX 300- N/D 

Seed ID -1-3 
Nominal Diameter- 57mm 
Depth - 12 inches 
EM61-18mV 
White's XLT- Detect 
White's DFX 300- Detect 

Seed ID- 2-1 
Nominal Diameter- 105mm 
Depth- 36 inches 
EM61-20mV 
White's XLT- N/D 
White's DFX 300- N/D 

Seed ID- 2-2 
Nominal Diameter- 155mm 
Depth - 48 inches 
EM61-20mV 
White's XLT- N/D 
White's DFX 300 -N/D 



Seed ID- 3-1 
Nominal Diameter- 60mm 
Depth- 24 inches 
EM61-SmV 
White's XLT- N/D 
White's DFX 300- N/D 

Seed ID- 4-1 
Nominal Diameter- 81mm 
Depth - 30 inches 
EM61-20mV 
White's XLT- N/D 
White's DFX 300 -N/D 

Seed ID- 5-1 
Nominal Diameter- 70mm 
Depth- 30 inches 
EM61-20mV 
White's XLT- N/D 
White's DFX 300 -N/D 



Seed ID-1 
Description- Pipe 
Size- 4.Sin x 12in 
Depth- 36 inches 
White's XLT- N/D 
White's DFX 300- N/D 

Seed ID- 2 
Description- 3in Projectile 
Rotating Band 
Size- 0.75in x 9.Sin 
Depth- 6 inches 
White's XLT- Detect 
White's DFX 300- Detect 

Seed ID-3 
Description- Pipe 
Size- lin x 4in 
Depth- 5 inches 
White's XLT- Detect 
White's DFX 300- Detect 

Seed ID-4 
Description- Pipe 
Size- 1.25in x 4in 
Depth- 4 inches 
White's XLT- Detect 
White's DFX 300- Detect 



Seed ID-S 
Description- Pipe 
Size- 2.25in x 8in 
Depth - 9 inches 
White's XLT- Detect 
White's DFX 300- Detect 

Seed ID-6 
Description- 81mm Mortar 
Size-3.2in x8in 
Depth- 8 inches 
White's XLT- Detect 
White's DFX 300- Detect 

Seed ID-7 
Description- 76mm Projectile 
Nose 
Size- 3in x l.Sin 
Depth - 6 inches 
White's XLT- Detect 
White's DFX 300- Detect 

Seed ID-8 
Description - 120mm Base 
Size- 4.Sin x 7in 
Depth- 14 inches 
White's XLT- Detect 
White's DFX 300- Detect 



Appendix B: MEC Investigation Data 

Final Rl Report 
Culebra Island, Puerto Rico 

The table included in this appendix provides detailed results of geophysical anomaly 
investigations. The data include: anomaly location, depth, type, and description. Data is 
organized by Anomaly Type, which include: Cultural Debris (CD); Effect of Geology 
(GEO); Munitions Debris (MD); and Munitions and Explosives of Concern (MEC). A 
summary of the results is shown in the graph below. 
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, barbed wire fence 

nai!pit 

CD barved wire fenceline 

-~!?'""" ""w'='""''~.?!~.~-~?~ 
CD barbed wire fenceline 

CD :barbed ~ire , 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

- <:1) 

CD 

CD 

CD 

CD 

CD 

CD 

CD __ 

C[) 
CD 

CD 

CD 

CD 

CD 

CD 

CD 

____ <:[) __ _ 
CD 

CD 

CD 

B4 

barbed wire fenceline 

barbed_ wire pit 

, ~-~~II ~~~s" 
nail 

b()ttle ~pener 

~C!!I, 
;nail 

nail 

steel band 

scrapmetal ornamental 

,}~C!!I 
small armscartridge 

casing/stove burner grate 

part 

small arms 

~ datacable 

small arms cartridge casing 

"~'cr~:vv 

small arms cartridge casing 

small arms projectile 

rebar 

*"scrapmetal 

smallar~s 

smallarms 

,~_mallarms 

.,small arms 

vs~a}l, ~~~~ 
small arms 

"'~f!!a!!~~rns 
,,smalla~~~ 

A ~-~~!!a!~s 
small arms (2) 

0.1524 

0.1778 

g~o~?" 
0.1524 

0.3048 

0.1778 

0.1524 

0.3048 

0.0508 

0.0254 

0.0762 

0.0508 

0 

0.0508 

0:_<!254 
0.0254 

.Q 
0.0508 

0.1016 

0.0254 

0.0254_ 

0.0254 

0 

0 

0.0508 

___ g.o1.ll. ..... 

0.0254 

8, 

10 

10 ___ ., 
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···---~ 
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853807.005 

853713.3637 

853719.034~- . 

853764.4654 

853767,1_229 __ 

853789.4825 

854139.6691 

854265.1699 

852992.6848 

850653.5869 

850429.813. 

852383.9596 

8,52_3_~8.!!499 

852198.6555 

852138,5.521 

853459.4467 

8?1762.16!2, 
851411.4766 

851450.2047 

851211.4406 

850810.3028 

853350. 7~_38 
850945.0298 

851170.3842 

853068.9764 

8?3268.!)496_ 

849669.0466 

850869.2?07 

850869.2707 

855129.2136 

855652.979 

855996.4336 

85_60~4,84 79. 
856189.346 

85572?.:99~---
855941.9397 

855027.4668 

852465.3632 

850435.8774 

850380,5996. 

850399,5134 

850402.9865 

850402.9725 

850409.0438 

850434.3601 

....... ___ 8,52.1.5.~ .. ~~.?.~ .. 

850408.026 

852529.0186 

850772.4396 

852772.2131 

850979.0879 

853201.9973 

853359.7271 

851559.6775 

851488.723 

852598.4778 

85_3016.6973 

853025.626 

853026.9526 

853036.7688 

853084.438 

8530~5,96?l 

853044.7724 

853057.6548 

853117.112 

6648307.662 

6648310.946 

6648311.239 

6648304.8 

6648304.5_86 

6648302.975 

6648315.086 

6648316.128 

6647822.342 

6647820.261 

6647820.952 

6647820.974 

66~7~~2. 758_ 

6647821.509 

• §~78_23,1!2 
6647570.858 

6647572,~~ •. 
6647572.279 

6647569.792 

6647572.279 

66475p.279 

6647571.924 

6647316.369 

6647317.138 

6647319.061 

6647322.907 
·--~-~vn~ 'A~w-) 

6647320.984 

. 6647322.907 

6647322.907 

6647066.495 

6647052.846 

6647053.305 

6647061.71 

6647048.126 

_6646839,_!()? ... 
6646814.159 

6646557.175 

6646316.117 

6646044.888 

6646045579. 

6646()45.827 

6646046.087 

6646040.335 

6646040.259 

6646048.419 

6646037.487 

6646068.9 

6645997.454 

6646065567 

6646012. 79S ... 

6646059.851 

6646052.619 

6646019.413 

664604 7.544 

6645795.456 

6645!!03._626 

664580S.452 

6645814.457 

6645813.245 

6645809.927 

6_64581.3:_5!9_ 
6645815.083 

6645818.616 

6645795.958 

Revision 0 
February 2013 



43b-5-1 

44b-2-1 

44b-3-2 

44b-5-9 

44b-5-8 

44b-5-16 

44b-5-14 

44b-5-15 

4~b:5-1q 
44b-5-11 

44b-5-13 

45b-2-29 

-~5b;_2_;2~ 
45b-3-23 

45b-3-27 

45b-3-22 

45b-4-10 

45b-4-9 

45b-4-17 

45b-4-21 

~5b-4-5 

45b_-4-1 

46b-1-2 

46i)-l:1 
46b-2-4 

BM-1-001 

17a-7-2 

22b-1-8 

22b-1-9 

22b-2-2 

23b-1-7 

23b-1-6 

23b-1-5 

23b-1-2 

23b-2-12 

24b-1-6 

~8c;l0:1,, 
28c-8-5 

. ?~~-9-4 
28c-9-3 

?9":~l-~-
29c-9-1 

_31c_-1-12 

31c-1-10 

31c-1-13a 

31c-1-5 

31c-1-8 

31c-13-39 

31c-13-40 

31c-13-41 

31c-13-45 

31"_:1_3·4~-
31c-13-46 

43b-5 

44b-2 

44b-3 

44b-5 

44b-5 

44b-5 

44b-5 

44b-5 

44b-5 

44b-5 

44b-5 

45b-2 

45b-2 

45b-3 

45b-3 

45b-3 

45b-4 
45b-4 

45b-4 

45b-4 

45b-4 

45b-4_ 

46b-1 

46b-1 

46b-2 

8_~:1 

5 
5 __ 

. 5 

_? ____ _ 

----- _5_ 

.? 
5 

---L~~--
5 

5_ •• 

5 

5 

_.s 

~-----

1_ 

l 

1 __ 
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16-Feb-11 

16-Feb-11 

16-Feb-11 

16-Feb-11 

__ 16:F~b-11 
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- .!§:f,?:g 
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16-Feb-11 

16-Feb-11 

!§:f,?:H 
16-Feb-11 

16-Feb-11 

16-Feb-11 

16-Feb-11 

16-Feb-11 

16-Feb-11 

16-Feb-11 

16:Feb-11. 
16-Feb-11 

16-Feb-11 

-- _1(;:~~?:11 ___ _ 
16-Feb-11 

28:f~b:11 
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18-Feb-11 

18-Feb-11 

18-Feb-11 

18-Feb-11 

18-Feb-11 

18-Feb-11 

18-Feb-11 

18-Feb-11 

18-Feb-11 

--- - - ~---!-~:E~-~:.!.1 
14-Feb-11 

-- J. - ' .l~:f-'-.b:ll .... 

...... !. 
1 

1 

1_ 

l 
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11:Fe_b_-11 
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11;F~b-11 
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.......•.• !.!:£."0?_-1l 
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----- ___ _11_-Feb-11 
10-Feb-11 
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CD 

CD 

CD 

CD 

CD 

CD 

CD 
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CD 

CD 

w··=·w""~~~!J.~.:.f!lS 
~smallarms 

. smallarms 
CD barbed wiire pit 

CD m<•w vNm>=~~'~'~'!L~L~.~'"' 
CD ,. smallarms 

CD horse shoe 

CD 

CD 

CD 

CD 

CD 

CD 

_CD 

CD 

CD 

CD 
__ cp __ _ 
Geo 

Geo 

Geo 

Geo 

Geo 

Geo 

Geo 

Geo 

Geo 

Geo 

smallarms 

small arms 

_.._small arms 

hotrock 

smallarms 
smalll arms 

.s':lall~rms. 

~barbed wire fence 

W«~<~<~ 
cable 

hotsoil 

<, hotrock 

hotrock 

hotrock 

.~o~trock 

~hotrock 

hotrock 

hotrock 

,.h.o~rock 
hotrock 

"':Je.?., ·=-«<~-~~!ock 
Geo hotrock 

w~!:? .. =·="""'~'?"~ro~.~ 
Geo .hotsoil 

~~~0 ~w~ mm ._.b,?.,~E!?,~,~--w 
Geo hotsoil 

Geo 

Geo 

Geo 

Geo 

Geo 

~eo 

Geo 

, ho~rl?~~ 
hotrock 

.... hotrock 

hotrock 
, h.otrock 

~hotrock 

hotrock 

., ~-~-~ hotrock 
Geo .,.'"'"'~"" . ..,.h~t-ro-~k 

" ~-~-9. ~.b.o~~~ck 
Geo 

Geo 

Geo 

Ge'! 

~eo 

G~o 
Geo 

Geo 

~~0 
Geo 

» '"''W'''mm§..~.~>=• >» 

Geo 

hotdirt 

."~C?_troc~ 
hotrock 

hot rocks 

,,,~.~-t~~~~" 
• hotrock 

hotrock 
hotdirt 

hotdirt 

hotdirt 

'> ~Ot!OC~ mmm~·w~~~~-mm.mnn 
hotrock 

3_!_c-!4-4~--
31c-15-11 

31c-2-10 

31c-2-13 

31c-2-14 

31c-2-17 

31c-2-18 

31c-2-19 

31c-2-21 

31c-2-23 

31c-2-26 

31c-2-27 

31c-2-28 

31c·2;29 
31c-2-24 

31c-3-21 

31c-3-34a 

31c-3-23a 

31c-3-25 

31c-3-25a 

17a 

22b-1 

22b-1 

22b-2 

23b-1 

23b-1 

23b-1 

23b-1 

23b-2 

24b-1 

28c-10 

28c-8 

~8_c;9 
28c-9 

29c-11 

29c-9 

31c-1 

31c-1 

31,-1 

31c-1 

31c-1 

31c-13 

31c-13 

31c-13 

31c-13 

31c_-1_3 
31c-13 

31c-14. 
31c-15 

31c-2 

31c-2 

31c-2 

31c-2 

31c:_2 
31c-2 

31c-2 

31c-2 

31c-2 

_3_1(':~~ 
31c-2 

31c-2 

31c-2 

31c-3 

31c-3 

31c-3 

31c-3 

31c-3 

... 2 ...... ~~---- .... L. --- H:£o:.?~t! . • ... §~? hotdirt 
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_s 

5 

5 

1 

l 

11-Feb-11 Geo 

.ll:f.~?-11 _ Ge.? 
11-Feb-11 Geo 

08-Feb-11 

08;~eb;l1 
08-Feb-11 

08-Feb-11 

. 08-feb-11 

Geo 

Geo 

Geo 

Geo 

Geo 

B-5 

~ hotrock 

~?Y?,~~ 
hot rocks (5) 

,hotrocks 

, _ __,_hotrock 
hotrock 

,~ hotr:_oock 
_ hotrock 

8 

10 

12 

10 

12 

_8 
12 

o,3.£~~-
6 

10 

6 

12 

12 

0.2286 

0.3048 

0.1778 

0.254 

0.254 

0.3048 

0.254 

0.20~_?-
0.3302 

Q,254 
0.3048 

0.254 

0.2286 

0.254 

0.3302 

0.254 

0.254 

0.3302 

0.381 

0.3048 

.... q,_?54 
0.2286 

0.3048_ .. 
0.254 

0.22~6 

0.2286 

0.254 

0.1524 

0.3048 

0.1524 

0.1524 

Appendix B (MEC Investigation Data) 

852751.6486 

853218.9374 

853213.1726 

853272.521 

853228.514 

853228.6063 

.. ~532!9.59?.~ 
853217.4454 

8_~3.227.9217 

852454.6601 

8524~~_.40?.~ .. 
853080.0384 

852982.9043 

853095.8659 

853228.3317 

853232.4009 

853176.6297 

853120.3708 

853267.4813 

. 853_313.5676 

852725.695 

-~.52?.!9_,_894? 
852855.0288 

.. 8540§0,.0~1:__4 
840947.3616 

849348.8923 

849306.7706 

849579.09 

850755,~931,_ 

850740.9405 

850730.2007 

850600.0655 

850880.3609 

851523.2916 

855746,.54!;_? 
855340.2406 

855.~2() .. 95~-~ . 
855414.6647 

855719.05~3 

855511.1659 

853948.6172 

85_:1935.0519 

853977.0753 

853895.3118 

853927.8108 

856170.7563 

856203.9759 
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6645815.425 

6645555.187 

6645547.548 

6645557.894 

6645559.358 

6645551.172 

6645556.019 

6645554.141 

....... 6.6~~?2.?·34? ... 1 
6645558.821 

6645559.538 

6645304.22 

.6~5294,255 .. 
6645284.805 

6645300.545 

6645283.336 

6645327.702 

6645_324.745 

6645318.355 

6645286.724 

6645313.591 

66453Q3-~75 

6645047.215 

§64505_§),76 

6645035.069 

•• §£;5117~.!_2~--
6652108.617 

6651053.276 

6651055.983 

6651075.581 

6650822,66~ 

6650825.884 

6650817.905 

6650806.635 

6650788.903 

6650558.544 

664.~_5_~.478 

6649562.18 

•• §6~9566,2,9_ • 
6649562.224 

6§~~~gg,21~ 
6649291.232 

6648817.998 

6648810.659 

6648813.89 

6648818.964 

6648804.997 

6648~07.576 

6648814.368 

856213.54 6648811.525 

856353.9362 6648824.738 

826392,3,88.! - . -§64~~~~~~-- • 
856387.3998 

8?64~_3,1£5~ 

856814.7385 

854345.407 

854352.9431 

853976.7082 

853999.1808 

854010.9884 

854021.3572 

854048.9889 

8540'18._584 

854140.0038 

• 854!4~.53,8?_ 
854178.5185 

8541,81._~8?.? 
854061.1375 

854369.6534 

854399.1696 

854377.2983 

854379.102 

854382.87~6 

6648827.895 

664883_6.937 

6648850.566 

6648815.906 

6648817.387 

6648816.922 

6648810.466 

6648802.025 

6648794.146 

6648797.979 

. _____ §§48??_~.322 

6648802.114 

66~~-~~-2.oE.; 
6648811.504 

__ 6618817 .45~- . 
6648793.711 

6648812.578 

6648809.849 

6648813.512 

6648814.397 

. 6648811.263 _ 
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31c-3-27 

31c-3-28 

31c-3-28a 

,31c-3-29 

31c-3-3 

31c-3-30a 

,31c-3-23 

31c-3-34 

31~}-24 

31c-3-35 

31c-3-36 

31c-3-4 

}:lc-~~4~, 
31c-3-5 
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31c-3-6 

31c-3-8 
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31c-3-33 

31c-3-11 

31c-3-20 

31c-3-2 
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31c-3-19 

31c-3-22 

31c-3-18 

31c-3-17 

31c-3-16 

31c-3-15 

31c-3-14 

31c-3-12 

31c-3-31 

31c-3-30 

31c-4-38 
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Photograph 3: MC Sample MS04 SS 03 
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Photograph 7: MC Sample MRS04 SD 03 

Photograph 8: MC Sample MRS04 BKG 01 
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Photograph 9: MC Sample MRS04 BKG 02 

Photograph 10: MC Sample MRS04 BKG 03 
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Photograph 13: MC Sample MRSOS SS 04 
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Photograph 14: MC Sample MRSOS SS OS 

Photograph 15: MC Sample MRSOS SS 06 
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Photograph 16: MC Sample MRSOS SS 07 

Photograph 17: MC Sample MRSOS SS 08 
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Photograph 18: MC Sample MRSOS SS 09 
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Photograph 19: MC Sample MRSOS SS 11 

Photograph 20 MC Sample MRSOS SS 12 
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Photograph 21: MC Sample MRSOS SS 13 

Photograph 22 MC Sample MRSOS SD 01 
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Photograph 23 MC Sample MRSOS SD 02 

Photograph 24: MC Sample MRSOS BKG 01 
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Photograph 25: MC Sample MRSOS BKG 02 

Photograph 26: MC Sample MRSOS BKG 03 
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Photograph 27: MC Sample MRSOS BKG 04 

Photograph 28: MC Sample MRS07 SS 01 
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Photograph 29: MC Sample MR$07 SS 02 

Photograph 30: MC Sample MRS07 SS 03 
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Photograph 31: MC Sample MRS07 SS 04 

Photograph 32: MC Sample MRS07 SS OS 
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Photograph 33: MC Sample MRS07 SS 06 

Photograph 34: MC Sample MRS07 SS 07 
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Photograph 36: MC Sample MRS07 SO 01 
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Photograph 37: MC Sample MRS07 SD 02 
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Photograph 39: MC Sample MRS07 BKG 02 

Photograph 40: MC Sample MRS07 BKG 03 
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Photograph 41: Transect in MRS 07 during MC sampling 

Photograph 42: View ofthe beach and the western portion of MRS 07 on Culebrita 
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Photograph 43: View of Cayo Botella (right) from Culebrita (MRS 07) 

Photograph 44: Recreational trail looking west near the southern boundary of MRS 07 
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Photograph 45: Lagoon in western portion of MRS 07 near sediment sampling locations looking 

east 

Photograph 46: Transect in MRS OS during MC sampling 
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Photograph 47: Flamenco Beach in MRS 04 looking east 

Photograph 48: Transect in MRS 04 during MC sampling 
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Photograph 49: View south from MRS OS 

Photograph 50: View of the southwestern face of Cayo Lobo (MRS 02) 
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Photograph 51: MD found along transect 05A in MRS 07 

Photograph 52: Brush cutting in MRS 07 
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Photograph 53: Transect in MRS 07 recently cleared of brush 

Photograph 54: Mk8 Demolition Hose (MEC) found along transect 29A 
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Culebra, Puerto Rico 

Photograph 55: Mk5 MOD 0 Rocket Nose (MEC) found along transect 29A in MRS 07 

Photograph 56: MD found along transect 1 in MRS 04 
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Culebra, Puerto Rico 

Photograph 57: MD found along transect 2 in MRS 04 

Photograph 58: Beginning oftransect 1 in MRS 04 
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Culebra, Puerto Rico 

Photograph 59: Field crew member conducting daily magnetometer check 

Photograph 60: Cleared GPO location 
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Culebra, Puerto Rico 

Photograph 61: DGM equipment in DPO 

Photograph 62: Beginning of transect 27A in MRS OS 
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Culebra, Puerto Rico 

Photograph 63: Cultural debris found along transect 27A in MRS OS 

Photograph 64: Tank located near transect 28A of MRS 07 is consistent with 

historical military activity 
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Culebra, Puerto Rico 

Photograph 65: View along transect 46B in MRS OS 
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MEC HA Summary Information 

Site ID: 
Date: 

Please identify the single specific area to be assessed in this hazard assessment. From this point forward, all i 
references to "site" or "MRS" refer to the specific area that you have defined. 

~: ... E,'!!e!:.~~!!!!!lf.!!'!, .. !t!t:nti(ier fo.t: ... !!J.~~!.~L----·~ ..................... ~~·-···· ... -· ....................... _ ... _ .... . 
The C;;tYS .............................................................................................................. . 

Provide a list of information sources used for this hazard assessment. As you are completing the 
worksheets, use the "Select Ref(s)" buttons at the ends of each subsection to select the applicable 
information sources from the list below. 

Ref. No. .1J!~E! .. ~~9~ve~~i.().~L£l!E~~.L 
Isl<tnd 

final Work Plan, Remedial Investigation I Feasibility 
Study at the· Culebra Island S.it.e, Pl,lel:to Rico, 

2.2010 

Site SpecificFinal Report. UXO ConstructionSupport, 
Culebra Island Wildlife Refuge, Culebra Island, Puerto 

B. Briefly describe the site: 
1. Area (include units): 
2. Past munitions-related use: 

.Tar:.ge ~- A,r.e.e .••.•••. - ...... " ................ ~.--~···· .... ·~·········· .................. , •••. ~-··· •.•• • ............... ~ ... ~, .......................... . 3: current iand~use activities (list all that occur): .... 

·t~~~;t~!~;~t~~~~t~E~~~~1!;~~~.:~.~~~.~~:·~~~~~ii:: .. :~.-.::·~=::·]N~. 
)~"<' , ... w<'" " .. ' '~""'="w.•.•wm" .. ~m "~"'"~w·.·.w ""'"'''"'""'..,.,.,...,.,.,~~~'"""'"'"""·'~-~'-'"·'--~·'-~""~"~"ww • "'"""'-""NN-~NNm 

;An Inventory Project Report II!\TPR} was signed on 24 December 1991, establishing 
the Culebra Island site as a FUDS, defining a site boundary, and assigning FUDS 

Project No. _I02PR006800 (USACE, 1991). ·-····--···-·-·· ··-··--·~·· ·-···!'. ·c;: Row ·c:ert:ain arf:i't't1e'Siie bounaarie5T····-~·~·-~-~-~- . 
·~"'""'"-"~"'" """"'"""'"'~'·m•>•v•>•n ">' l 

'']:he boundarJ.es. are fairly. ce:r:tain ..... -~.-... R.ei'erence(s> tar.Pari'B: ........ -.... · ... ······· 
Draft Remedial Investigation at the Culebra Island Site, 
Puerto Rico, September 2011 

C. Historical Clearances 
1. Have there been any historical clearances at the site? 
2. If a clearance occurred: 

a. What year was the clearance performed? 

-
b. Provide a description of the clearance activity (e.g., extent, depth, amount of munitions
related items removed, types and sizes of removed items, and whether metal detectors were 
used): 

Contract No. W912DY -04-D-0009 
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's,urface clearance conctucug ?fllOO% of cayo Lobo in?006. 
Reference(s)iorl>art:c:· --~-~ · ·-~- ·· • ·· ""·'··· ~ · · ·- · ··· •· • · ·· ·· 
Draft Remedial Investigation at the Culebra Island Site, 
Puerto Rico, September 2011 -D. Attach maps of the site below (select 'Insert/Picture' on the menu bar.) 
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Site ID: MRS 02 (Cays) 
Date: 9/9/2011 

Cased Munitions Information 

Reference(s) for table above: 

Munition 
Is 

Energetic Material Munition 

Draft Remedial Investigation at the Culebra Island Site, Puerto Rico, September 2011 -Bulk Explosive Information 
Item No. ,E~£IO_§iv" Type ....... c~m111"n~ 

1 
2i 
3 
4~ '" 

5 
6i 
7: ' 

i· 
8 ~ ~ ' 
g, 

10: 

Reference(s) for table above: 

Contract No. W912DY~04-D~0009 
Task Order No. 0013 

-

Fuze 

Minimum 
Depth for 
Munition Location of Comments (include rationale for 

munitions thatar.,·:~~.~s~rf~.~~ on~()" 
¢:t'i cayo Ballen~,,, 
v5~!L~~~?', ,~e~i 51~~ 
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Site ID: 
Date: 

MRS 02 (Cays) 
9/9/2011 

Activities Currently Occurring at the Site 

Number of 
Number of hours per year Potential 
people per year a single Contact Time 
who participate person spends (receptor 

Maximum 
intrusive 

Appendix E (MEC Hazard Assessment) 
Final RI Report 

Culebra Island, Puerto Rico 

Activity 
No. . ~<:!iyi!Y.... . .•.••• ······~·····JD ... !~~.?~iyJ.ty. ..~.!.~E! ~stiyi!Y. •. hours/year) ,cJ.E!P!hJ.ftl c~'!!TE!~~-- . 

lUndevelGped 

2. sit~. ;?~-~i;:;· 
Recreational users 

3 (trespassers) 
4o•'oo"o•o•A·.-·•~•••' 

5 
6 
7 
a·· 
g" 

10'"""% ···---··· 
u' 
12. 

Oi 0 
200! .. ""1 

0. o. 5t-········· 

1,soot 

Total Potential Contact Time (receptor hrs/vrY: 
Maximum intrusive depth at site 

Reference(s) for table above: 

Draft Remedial Investigation at the Culebra Island Site, Puerto Rico, September 2011 
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E8TI 
@~ 

Site ID: MRS 02 (Cays) 
Date: 9/9/2011 

Planned Remedial or Removal Actions 
Expected 
Resulting Will land use activities 

Response Minimum MEC Expected Resulting change if this response 
Action No. Respo~~E!~E:!£~_g_esc:0Jti~D 

10c""""'="~""' ·-~~~···~·~···'" 
2 

Reference(s) for table above: 
Draft Remedial Investigation at the Culebra Island Site, Puerto Rico, September 2011 
Final Work Plan, Remedial Investigation I Feasibility Study at the Culebra Island Site, Puerto Rico, 
February 2010 
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Site ID: 

Date: 

MRS02 
(Cays) 

9/9/2011 

Energetic Material Type Input Factor Categories 
The following table is used to determine scores associated with the energetic materials. Materials 
are listed in order from most hazardous to least hazardous. 

Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

High Explosive and Low Explosive Filler in Fragmenting 
Rounds 100 100 100 
White Phosphorus 70 70 70 
Pyrotechnic 60 60 60 
Propellant 50 50 50 
Spotting Charge 40 40 40 
Incendiary 30 30 30 

The most hazardous type of energetic material listed in the 'Munitions, Bulk Explosive Info' 
Worksheet falls under the category 'High Explosive and Low Explosive Filler in Fragmenting 
Rounds'. 

Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Location of Additional Human Receptors Input Factor Categories 
1. What is the Explosive Safety Quantity Distance (ESQD) from the Explosive Siting Plan or the 
Explosive Safety Submission for the MRS? 
2. Are there currently any features or facilities where people may congregate within the MRS, or 
within the ESQD arc? 

MEC Item(s) used to calculate the ESQD for current use activities 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 

Score 

100 
100 
100 

; 
.. 3.882 !feet 

I 

,J 
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Item #4. Artillery (76mm} 
Item #6. Bombs (10001b} 
The following table is used to determine scores associated with the location of additional human 
receptors (current use activities): 

Inside the MRS or inside the ESQD arc 
Outside of the ESQD arc 

Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

30 30 30 
0 0 0 

4. Current use activities are 'Outside of the ESQD arc', based on Question 2.' 
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Contract No. W912DY -04-D-0009 
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to 

-
Score 

-
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Site Accessibility Input Factor Categories 
The following table is used to determine scores associated with site accessibility: 

Full Accessibility 

Moderate Accessibility 

Limited Accessibility 

Very Limited 
Accessibility 

Description 

No barriers to entry, including 
signage but no fencing 

Some barriers to entry, such as 
barbed wire fencing or rough terrain 

Significant barriers to entry, such as 
unguarded chain link fence or 

requirements for special 
transportation to reach the site 

A site with guarded chain link fence 
or terrain that requires special 

equipment and skills (e.g., rock 
climbing) to access 

Current Use Activities 

Baseline Surface 
Conditions Cleanup 

80 

55 

15 

5 

80 

55 

15 

5 

Subsurface 
Cleanup 

.,s.el_~ct.!.~l:!.c.~!~g.~.'Y!~.!.~~~!,.d!~r:!.tl.c:!~t~~s,~t~-~.S£~?,_;iE~ty .!;!.~;!~r ... t~~--~l!rE~~!Y~~.~.S~~~-r:!9.:.. ..... 

. bJll!:i.t:~.J?s;s::~s);;iJ?tJ •. tt:x ....• ~-~~-··· ...•...•.•.• , ............... . 
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Contract No. W912DY -04-D-0009 
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80 

55 

15 

5 

Score 

15 
15 
15 
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Potential Contact Hours Input Factor Categories 

The following table is used to determine scores associated with the total potential contact time: 
Baseline Surface Subsurface 

Description Conditions Cleanup Cleanup 
Many Hours :::1,000,000 receptor-hrsfyr 120 90 30 

Some Hours 

Few Hours 
Very Few Hours 

100,000 to 999,999 receptor hrsfyr 

10,000 to 99,999 receptor-hrs/yr 
< 10,000 receptor-hrsfyr 

Current Use Activities: 

70 

40 
15 

50 

20 
10 

Input factors are only determined for baseline conditions for current use activities. Based on the 
'Current and Future Activities' Worksheet, the Total Potential Contact Time is: 
Based on the table above, this corresponds to a input factor score for baseline conditions of: 

u:;;r: Aciivtfii:s 

20 

10 
5 

Actions 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 

Rettned~i~f !'ti'Uncva§ At.tk)ns' 
this section. 
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Amount of MEC Input Factor Categories 

The following table is used to determine scores associated with the Amount of MEC: 

Target Area 

OB/OD Area 

Function Test Range 

Burial Pit 

Maneuver Areas 

Firing Points 

Safety Buffer Areas 

Storage 

Explosive-Related 
Industrial Facility 

Description 

Areas at which munitions fire was 
directed 

Sites where munitions were disposed 
of by open burn or open detonation 

methods. This category refers to 
the core activity area of an OB/OD 

area. See the "Safety Buffer Areas" 
category for safety fans and kick

outs. 

Areas where the serviceability of 
stored munitions or weapons 

systems are tested. Testing may 
include components, partial 

functioning or complete functioning 
of stockpile or developmental items. 

The location of a burial of large 
quantities of MEC items. 

Areas used for conducting military 
exercises in a simulated conflict area 

or war zone 

The location from which a projectile, 
grenade, ground signal, rocket, 

guided missile, or other device is to 
be ignited, propelled, or released. 

Areas outside of target areas, test 
ranges, or OB/OD areas that were 
designed to act as a safety zone to 
contain munitions that do not hit 

targets or to contain kick-outs from 
OB/OD areas. 

Any facility used for the storage of 
military munitions, such as earth
covered magazines, above-ground 
magazines, and open-air storage 

areas. 
Former munitions manufacturing or 

demilitarization sites and TNT 
nroduction nl;mts 

Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

180 120 

180 110 

165 90 

140 140 

115 15 

75 10 

30 10 

25 10 

20 10 

.. S,~I~q_tb.~. ca~e99.'X.~.h?~-~~s.~.~~~~~~~~.!h~. moS!'?i!zaf!lt?~~--~·O]O~~t .. oi ... fvi.E~.: 
":T£!rg§lt;£\,fM€J§ -·~--~·~·· 
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Minimum MEC Depth Relative to the Maximum Intrusive Depth Input 
Factor Categories 
Current Use Activities 

The shallowest minimum MEC depth, based on the 'Cased Munitions Information' Worksheet: 
The deepest intrusive depth: 

The table below is used to determine scores associated with the minimum MEC depth relative to 
the maximum intrusive depth: 

Baseline Condition: MEC located surface and subsurface. 
After Cleanup: Intrusive depth overlaps with subsurface 
ME C. 

Contract No. W912DY -04-D-0009 
Task Order No. 0013 

Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

240 150 

30 

30 

25 

10 

5 

5 

5 

5 

5 

95 

Score 

180 
120 
30 

Oft 
1ft 
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Baseline Condition: MEC located surface and subsurface, 
After Cleanup: Intrusive depth does not overlap with 
subsurface MEC. 
Baseline Condition: MEC located only subsurface. Baseline 
Condition or After Cleanup: Intrusive depth overlaps with 
minimum MEC depth. 

Baseline Condition: MEC located only subsurface. Baseline 
Condition or After Cleanup: Intrusive depth does not overlap 
with minimum MEC depth. 

240 

150 

50 

50 25 

N/A 95 

N/A 25 

Because the shallowest minimum MEC depth is less than or equal to the deepest 
intrusive depth, the intrusive depth will overlap after cleanup. MECs are located at 
both the surface and subsurface, based on the 'Munitions, Bulk Explosive Info' 
Worksheet. Therefore, the category for this input factor is 'Baseline Condition: MEC 
located surface and subsurface. After Cleanup: Intrusive depth overlaps with 
subsurface MEC.' For 'Current Use Activities', only Baseline Conditions are considered. 
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Future Use Activities 
Deepest intrusive 
depth: 
Because the shallowest minimum MEC depth is less than or equal to the deepest 
intrusive depth, the intrusive depth overlaps. MECs are located at both the surface and 
subsurface, based on the 'Munitions, Bulk Explosive Info' Worksheet. Therefore, the 
category for this input factor is 'Baseline Condition: MEC located surface and 
subsurface. After Cleanup: Intrusive depth overlaps with subsurface MEC.'. For 'Future 
Use Activities', only Baseline Conditions are considered. 

'Planned !tymediai m 
table before ret1Hning 

factor, 

t.h~; 'f'l2,.•r:ed C!i !\~ .... 

erd:ercd ~n the ,P!nrHh::il RemedL1f vr Rcmovs:~i 
table before retvminq to thi% 

1ft 
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Migration Potential Input Factor Categories 
Is there any physical or historical evidence that indicates it is possible for natural physical forces in 
the area (e.g., frost heave, erosion) to expose subsurface MEC items, or move surface or 
subsurface MEC items? 
If "yes", describe the nature of natural forces. Indicate key areas of potential migration (e.g., 
overland water flow) on a map as appropriate (attach a map to the bottom of this sheet, or as a 
separate worksheet). 
"~~,;~~---~~ti~n r, ~;~;';[;~'""''~ 

'fl1eioilowir19'fabieT5U5ecrtocfetermine'5C:Ore5a55aCfafed'W'rtfl't:'h'emi9ratianiJoi:ent:r;;c········'-''-·-·· 
Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

Possible 
Unlikely 

Based on the question above, migration potential is 'Possible.' 
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Reference( s) for above information: 

30 30 
10 10 

10 
10 

Draft Remedial Investigation at the Culebra Island Site, Puerto Rico, September 2011 

MEC Classification Input Factor Categories 
Cased munitions information has been inputed into the 'Munitions, Bulk Explosive Info' 
Worksheet; therefore, bulk explosives do not comprise all MECs for this MRS. 

The 'Amount of MEC' category is 'Target Area'. It cannot be automatically assumed that 
the MEC items from this category are DMM. Therefore, the conservative assumption is 
that the MEC items in this MRS are UXO. 

Are any of the munitions listed in the 'Munitions, Bulk Explosive Info' Worksheet: 
· Submunitions 
·Rifle-propelled 40mm projectiles (often called 40mm grenades) 
· Munitions with white phosphorus filler 
· High explosive anti-tank (HEAT) rounds 
· Hand grenades 
·Fuzes 
·Mortars 

iistcd in 

The following table is used to determine scores associated with MEC classification categories: 
Baseline Surface Subsurface 

UXO Special Case 
uxo 
Fuzed DMM Special Case 
Fuzed DMM 
Unfuzed DMM 
Bulk Explosives 

Contract No. W912DY -04-D-0009 
Task Order No. 0013 

uxo Conditions Cleanup Cleanup 
180 180 
110 110 
105 105 
55 55 
45 45 
45 45 

180 
110 
105 

55 
45 
45 

Score 
30 
30 
10 

-
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Based on your answers above, the MEC classification is 'UXO'. 
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

MEC Size Input Factor Categories 
The following table is used to determine scores associated with MEC Size: 

Baseline Surface Subsurface 
Description Conditions Cleanup Cleanup 

Small 

Any munitions (from the 'Munitions, 
Bulk Explosive Info' Worksheet) 

weigh less than 90 lbs; small enough 
for a receptor to be able to move 

and initiate a detonation 

All munitions weigh more than 90 
lbs; too large to move without 

40 40 

Large equipment 0 0 
Based on the definitions above and the types of munitions at the site (see 'Munitions, Bulk 
Explosive Info' Worksheet), the MEC Size Input Factor is: 

Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Contract No. W912DY -04-D-0009 
Task Order No. 0013 

40 

Score 

'small 
~score 

110 
110 
110 

40 
40 
40 
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Scoring Summary 

Site ID: MRS 02 Cays 

Date: I 9/9/2011 
-~-~ ·-···"-·· ~_,,;x . • ; •• : ...• >- -·-··-

Resnonse Action Cleanun: 

Appendix E (MEC Hazard Assessment) 
Fina I RI Report 

Culebra Island, Puerto Rico 

N;;· Resnonse Action 
'lnour· Factof··''·"~ •• , ..... ,,.j,, ... , •..... --!~ • ..!* ' • ... Innnt.l'flctor¢ . .... ·qc: ''3. ... :>::.:·"·"::.·:··· .. ... .sco.re .. ~ 

I. Eneraetic Material Tvoe 

II. Location of Additional Human Receotors 

III. Site Accessibility 

IV. Potential Contact Hours 

V. Amount of M EC 
VI. Minimum MEC Depth Relative to Maximum Intrusive 

Depth 

VII. Miaration Potential 

VIII. MEC Classification 

IX. MEC Size 

:x •.. : ... , 

Contract No. W912DY -04-D-0009 
Task Order No. 0013 

High Explosive and Low Explosive Filler in Fragmenting Rounds 

Outside of the ESOD arc 

Limited Accessibility 
<10,000 receptor-hrs/yr 

[Target Area 

Baseline Condition: MEC located surface and subsurface. After Cleanup: 
· · AanW, nvPrl~n< with <llh<llrf~rP MFr 

Possible 

uxo 
Small 

Total Score 
Hazard Level Category 

100 

0 

15 

15 

180 

240 

30 

110 

40 

730 
3 

.J 

;· 
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9/9/2011 

the MRS or within the 

Are cultural resources located within the MRS or within the ESQD 
arc? 

Are significant ecological resources located within the MRS or 
within the arc? 
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MEC HA Summary Information 

Site ID: 
Date: 

Please identify the single specific area to be assessed in this hazard assessment. From this point forward, all 
references to "site" or "MRS" refer to the specific area that you have defined . 

.. ~: .. ~!!.l!!':!!.!!..'!!..t:l!!._':i!f.~n.tifi':t;.f!!L~'!~ !!~~ 
9<lEE9 .• Bfll,~.£~.. . 

Provide a list of information sources used for this hazard assessment. As you are completing the 
worksheets, use the "Select Ref(s)" buttons at the ends of each subsection to select the applicable 
information sources from the list below. 
Ref. No. Title (include version, publication date) 

1 sit:e :~r~;,;;i? ... F.I;;-~; ·;;·~r;t:~~t;;;~··2o 11 
2,Stud): at t"ne co}e!?-t;a Isla~d Site, 

3 ,r,;i,p~f s! .. I<~:P.~s~7j~~.i.?,s~s,re$l.R~~~~<l.:r: 2oo7 •.. 
4 Final FUDS Inventory J?roject I<ep<;>rt. 1991. 5 ' • . • .... ,. . .. .......... ., ............ "' ..................... ' •.. .• 

6 
i 
8 
g; 

10 •• 

11~······-~~··· ···~--~--··---..~~~~ 

B. Briefly describe the site: 
1. Area (include units): 
2. Past munitions-related use: 
r Target A.rea · 
r· ciirrent.lancf:"usea'ct~iff€5 {li5tiiTfifia'toccurl": 
·Re·~·ici~~ .. t'iai;·····u;;;;~;;,;i·dp-e'd; ··c;;;;·;t;:;;;~:·;:;;; 
'4: 'A're cflanii.es.toi:llei'utu~e iand-use PTann.e'd?~·~·· 
5. what is t:lle i:lasis for i:tie.site boundaries? 

•>m ... ~v,·-w."m~·""'"'"""'~·''~'"""""""""'-"'""""''w=~'~~~-,._~.__" "'"""-~~'<«««'<•O«<="'"·"W "'·"-~~·~««=<• 

The boundarj,~s are f<',irl.y ... cert:ain. 
Reference(s)'fori>ait.iF'~"~ -~-~-, • ···~oow 

Draft Remedial Investigation at the Culebra Island Site, 
Puerto Rico, September 2011 

C. Historical Clearances 
1. Have there been any historical clearances at the site? 
2. If a clearance occurred: 

a. What year was the clearance performed? 

-
b. Provide a description of the clearance activity (e.g., extent, depth, amount of munitions
related items removed, types and sizes of removed items, and whether metal detectors were 

Full surface clearance of the MRS. 7 MEC items we removed including 3· 
common MK3, MOD 7s, Fuze model 1898, .and 81mm mortars 

Draft Remedial Investigation at the Culebra Island Site, 
Puerto Rico, September 2011 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 

-
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D. Attach maps of the site below (select 'Insert/Picture' on the menu bar.) 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 
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Site ID: MRS 02 (Cerro Balcon) 
Date: 9/9/2011 

Cased Munitions Information 

Munition Type (e.g., mortar, Munition 
Item No. projectile, etc.) Size 

2 Fuzes 

Reference(s) for table above: 

Munition 
Size Units 

Bl '.nun 

Is 
Energetic Material Munition 

Mark/ Model Type Fuzed? Fuz1ng Type 

M43 

~Hlgh 
,,,~*1?~~~~;:-~, 

High 

, ~<!-~~~-~-~ Explos_.~.~e:. 

-Yes 

Draft Remedial Investigation at the Culebra Island Site, Puerto Rico, September 2011 -Bulk Explosive Information 
Item No. ~plosiy~ __ l)~~ 

1 

Reference(s) for table above: 

Contract No. W912DY·04·D·0009 
Task Order No. 0013 

-

Minimum 
Depth for 

Fuze Munition Location of 
Condition (ft) Munitions 

Subsurface 
~ .. s ·o~~Y 

Appendix E (MEC Hazard Assessment) 
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Culebra Island, Puerto Rico 

Comments (include rationale 
for munitions that are 
"subsurface only") 

rrom Ellis ~006 NTCRA, I 
~Cer11o !la-lcon. :t.ocati.onj 
is- set at s\lbsurface r 
~J,.nc~. a S\1-~face 

·removal has be-en 
~ond~~~~d. 

lrrom Elll,is 20'06 N'.tCRA 1 j 
Cerro ,Balc:on. Loca1;ion1 
is- set at subsurface ~ 
since a surface 
removal has be-en 

· 6ondu~ted · .. , · 

Cerro Ral.con. 

since a sur£ace 
'Subsurface removal has be-en 

o .. 5 ~nly t?.onctucted ~ 
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Site ID: MRS 02 (Cerro Balcon) 
Date: 9/9/2011 

Activities Currently Occurring at the Site 

Activity 
No. 

Number of 
Number of hours per year Potential 
people per year a single Contact Time Maximum 
who participate person spends (receptor intrusive 

.~S!i.Y.i~-"'' . -~--"~·-· , in the ~cti~i!Y. , .... , .. ~?.~the ~d:iY!tx. 1 hours/year) rt:l-~£!.h(ft),, Comments 
1 Residential 50, ..... 5, 840• 292,000. 1, 
2'iJ'~de;el~ped oi ... ~~~··. o1 0 ·a·~· 

3 1 co~~~.~~~~ion · 10; 2oo' 2,000, ··-2; 
'" v "~ t ~<>' 

6 

12 
ratclfPOtentr~rcontacenme(r~cePtor h·rs/YwrfA 294,ooo 

Maximum intrusive depth at site (ft): 

Contrac 
t No. 
W912DY
f04-D-
; 000,,9, 

iT ask 

2 

Reference(s) for table above: 

Draft Remedial Investigation at the Culebra Island Site, Puerto Rico, September 2011 

Contract No. W9120Y-04-D-0009 
Task Order No. 0013 
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Site ID: 

Date: 

MRS02 
(Cerro 
Balcon) 

9/9/2011 

Energetic Material Type Input Factor Categories 
The following table is used to determine scores associated with the energetic materials. Materials 
are listed in order from most hazardous to least hazardous. 

Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

High Explosive and Low Explosive Filler in Fragmenting 
Rounds 100 100 100 
White Phosphorus 70 70 70 
Pyrotechnic 60 60 60 
Propellant 50 50 50 
Spotting Charge 40 40 40 
Incendiary 30 30 30 

The most hazardous type of energetic material listed in the 'Munitions, Bulk Explosive Info' 
Worksheet falls under the category 'High Explosive and Low Explosive Filler in Fragmenting 
Rounds'. Score 

Baseline Conditions: 100 
Surface Cleanup: 100 
Subsurface Cleanup: 100 

Location of Additional Human Receptors Input Factor Categories 
1. What is the Explosive Safety Quantity Distance (ESQD) from the Explosive Siting Plan or the 
Explosive Safety Submission for the MRS? 
2. Are there currently any features or facilities where people may congregate within the MRS, or 
within the ESQD arc? 

3. Please describe the facility or feature. 
:Residential ~6~5~~::· ·· ··· · ·· · · 
MEC Item(s) used to calculate the ESQD for current use activities 
Item #1. Artillery (3inches, High Explosive) 
Item #3. Mortars (81mm, Low Explosive Filler in a fragmenting round) 
The following table is used to determine scores associated with the location of additional human 
receptors (current use activities): 

Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

Inside the MRS or inside the ESQD arc 30 30 30 
Outside of the ESQD arc 0 0 0 

4. Current use activities are 'Inside the MRS or inside the ESQD arc', based on Question 
2.' 
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Contract No. W912DY ·04-D-0009 
Task Order No. 0013 

-
Score 

30 
30 
30 
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Site Accessibility Input Factor Categories 
The following table is used to determine scores associated with site accessibility: 

Baseline Surface 
Description Conditions Cleanup 

Full Accessibility 

Moderate Accessibility 

Limited Accessibility 

Very Limited 
Accessibility 

No barriers to entry, including 
signage but no fencing 

Some barriers to entry, such as 
barbed wire fencing or rough terrain 
Significant barriers to entry, such as 

unguarded chain link fence or 
requirements for special 

transportation to reach the site 
A site with guarded chain link fence 

or terrain that requires special 
equipment and skills (e.g., rock 

climbing) to access 

CurnentUseAcUvgies 

80 

55 

15 

5 

80 

55 

15 

5 

Subsurface 
Cleanup 

~!!l.ec:t;tbe, SCI~e,Q~r:Y!bat"~.e,~t qe,~s~i£e,s th~ite as~~~l~lity un~e,E the,s,urre,~t!;l~~.~~ena,r,ip; . 
• [}.Jtl. bc<::.93.§'.~1l?ibl~:i:Y ....••.... 
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Rt•.~:p>Ot:fSG /JJ!'<~m&tive :J: 
''"'""'''' "''t" accessibility in1fcrm;;•thln in the ·c::~'''""',. flen1et!iai cr Rl'•ma•:iili 

\!lforl,shtwt 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 

80 

55 

15 

5 

Score 

80 
80 
80 
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Potential Contact Hours Input Factor Categories 

The following table is used to determine scores associated with the total potential contact time: 
Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

Many Hours 
Description 

:2:1,000,000 receptor-hrsfyr 120 90 30 

Some Hours 

Few Hours 
Very Few Hours 

100,000 to 999,999 receptor hrs/yr 

10,000 to 99,999 receptor-hrsfyr 
< 10,000 receptor-hrs/yr 

Current Use Activities: 

70 

40 
15 

50 

20 
10 

Input factors are only determined for baseline conditions for current use activities. Based on the 
'Current and Future Activities' Worksheet, the Total Potential Contact Time is: 
Based on the table above, this corresponds to a input factor score for baseline conditions of: 

f"lot 2'11tHJQh atfor!fJ1i:Ytilion has 
Please complete tile 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 

the 'P~anne;d ih..\~th!<tEa~ o~- R<,Jn,tlV·ill 
taMe b?fore r?tuming to section 

20 

10 
5 
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Amount of MEC Input Factor Categories 

The following table is used to determine scores associated with the Amount of MEC: 

Target Area 

OB/OD Area 

Function Test Range 

Burial Pit 

Maneuver Areas 

Firing Points 

Safety Buffer Areas 

Storage 

Explosive-Related 
Industrial Facility 

Description 
Areas at which munitions fire was 

directed 
Sites where munitions were disposed 
of by open burn or open detonation 

methods. This category refers to 
the core activity area of an OB/OD 

area. See the "Safety Buffer Areas" 
category for safety fans and kick-

outs. 

Areas where the serviceability of 
stored munitions or weapons 

systems are tested. Testing may 
include components, partial 

functioning or complete functioning 
of stockpile or developmental items. 

The location of a burial of large 
quantities of MEC items. 

Areas used for conducting military 
exercises in a simulated conflict area 

or war zone 

The location from which a projectile, 
grenade, ground signal, rocket, 

guided missile, or other device is to 
be ignited, propelled, or released. 

Areas outside of target areas, test 
ranges, or OB/OD areas that were 
designed to act as a safety zone to 
contain munitions that do not hit 

targets or to contain kick-outs from 
OB/OD areas. 

Any facility used for the storage of 
military munitions, such as earth
covered magazines, above-ground 
magazines, and open-air storage 

areas. 
Former munitions manufacturing or 

demilitarization sites and TNT 
nrodur.tion nlant~ 

Baseline Surface 
Conditions Cleanup 

180 120 

180 110 

16S 90 

140 140 

11S 1S 

75 10 

30 10 

25 10 

20 10 

.~el~~ .. !h~. !=~t!;g~ry ~~a~ bes~ .de~!=Ei~e~ .!~ mo!t !!!!~'!'!!O..'!.!~m.ou.~t o.U~~~.: •... 
.. T'\rg~:t::.bf.!".~~·~-
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Subsurface 
Cleanup 

Minimum MEC Depth Relative to the Maximum Intrusive Depth Input 
Factor Categories 
Current Use Activities 

The shallowest minimum MEC depth, based on the 'Cased Munitions Information' Worksheet: 
The deepest intrusive depth: 

The table below is used to determine scores associated with the minimum MEC depth relative to 
the maximum intrusive depth: 

Baseline Condition: MEC located surface and subsurface. 
After Cleanup: Intrusive depth overlaps with subsurface 
ME C. 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 

Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

240 150 

30 

30 

25 

10 

5 

5 

5 

5 

5 

95 

Score 

180 
120 
30 

0.5 ft 
2ft 
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Baseline Condition: MEC located surface and subsurface, 
After Cleanup: Intrusive depth does not overlap with 
subsurface MEC. 
Baseline Condition: MEC located only subsurface. Baseline 
Condition or After Cleanup: Intrusive depth overlaps with 
minimum MEC depth. 

Baseline Condition: MEC located only subsurface. Baseline 
Condition or After Cleanup: Intrusive depth does not overlap 
with minimum MEC depth. 

240 50 

150 N/A 

50 N/A 

Because the shallowest minimum MEC depth is less than or equal to the deepest 
intrusive depth, the intrusive depth will overlap after cleanup. MECs are located only 
subsurface, based on the 'Munitions, Bulk Explosive Info' Worksheet. Therefore, the 
category for this input factor is 'Baseline Condition: MEC located only subsurface. 
Baseline Condition or After Cleanup: Intrusive depth overlaps with minimum MEC 
depth.' For 'Current Use Activities', only Baseline Conditions are considered. 

Contract No. W912DY·04·D·0009 
Task Order No. 0013 

25 

95 

25 

150 Score 
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Future Use Activities 
Deepest intrusive 
depth: 
Not enough information has been entered to determine the input factor category. 

Contract No, W912DY-04-D-0009 
Task Order No. 0013 

~:>' ll~-d ~t.:-n 

been entered in the '¥"'"''"""" R,e11,10di<li 
retuming 

to cakulate 

"(>('t ~ 

!R~i>nl>tJV<ill tu::tions' 

ft 
Score 
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htforrnz~t~on has been t~ntered h-t the 
Please comp!~>tc the table before rc1twT1ing to 
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Migration Potential Input Factor Categories 
Is there any physical or historical evidence that indicates it is possible for natural physical forces in 
the area (e.g., frost heave, erosion) to expose subsurface MEC items, or move surface or 

subsurface MEC items? '!'lo " ........... ·' 

'file foliowing table is· used to"C:Iel:erininescores assodated.wTt:h the~migrai:TonilotentiaE ..... ·-.. -·~ 
Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

Possible 
Unlikely 

30 30 10 
10 10 10 

Based on the question above, migration potential is 'Unlikely.' 
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Reference(s) for above information: 

Draft Remedial Investigation at the Culebra Island Site, Puerto Rico, September 2011 

MEC Classification Input Factor Categories 
Cased munitions information has been inputed into the 'Munitions, Bulk Explosive Info' 
Worksheet; therefore, bulk explosives do not comprise all MECs for this MRS. 

The 'Amount of MEC' category is 'Target Area'. It cannot be automatically assumed that 
the MEC items from this category are DMM. Therefore, the conservative assumption is 
that the MEC items in this MRS are UXO. 

Are any of the munitions listed in the 'Munitions, Bulk Explosive Info' Worksheet: 
· Submunitions 

one \tern 

·Rifle-propelled 40mm projectiles (often called 40mm grenades) 
· Munitions with white phosphorus filler 
· High explosive anti-tank (HEAT) rounds 
· Hand grenades 
·Fuzes 
·Mortars 

The following table is used to determine scores associated with MEC classification categories: 
Baseline Surface Subsurface 

UXO Special Case 
uxo 
Fuzed DMM Special Case 
Fuzed DMM 
Unfuzed DMM 
Bulk Explosives 

Contract No. W912DY -04-0-0009 
Task Order No. 0013 

UXO Special Case Conditions 
180 
110 
105 
55 
45 
45 

Cleanup Cleanup 
180 180 
110 110 
105 105 
55 55 
45 45 
45 45 

Score 
10 
10 
10 

-
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Based on your answers above, the MEC classification is 'UXO Special Case'. 
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

MEC Size Input Factor Categories 
The following table is used to determine scores associated with MEC Size: 

Small 

Description 

Any munitions (from the 'Munitions, 
Bulk Explosive Info' Worksheet) 

weigh less than 90 lbs; small enough 
for a receptor to be able to move 

and initiate a detonation 

All munitions weigh more than 90 
lbs; too large to move without 

Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

40 40 

Large equipment 0 0 
Based on the definitions above and the types of munitions at the site (see 'Munitions, Bulk 
Explosive Info' Worksheet), the MEC Size Input Factor is: 

Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Contract No. W912DY -04-D-0009 
Task Order No. 0013 

Score 

40 

0 

Large 
siiire 

180 
180 
180 

0 
0 
0 
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E@TI 11:1--
Scoring Summary 

Site ID: MRS 02 Cerro Balcon 

Date: I 9/9 
i>ftlllUt F'actoi' 

'w v 

I. Energetic Material Type 

II. Location of Additional Human Receptors 

III. Site Accessibility 

N. Potential Contact Hours 

v. Amount of MEC 
VI. Minimum MEC Depth Relative to Maximum Intrusive 

Depth 

VII. Migration Potential 

VIII. MEC Classification 

IX. MEC Size 
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Response Action Cleanup: 
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High Explosive and Low Explosive Filler in Fragmenting Rounds 

nside the MRS or inside the ESQD arc 

Full Accessibility 
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argetArea 

#NAME? 
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UXO Special case 
Large 
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Hazard Level Category 
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Are significant ecological resources located within the MRS or 
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MEC HA Summary Information 

Appendix E (MEC Hazard Assessment) 
Final RI Report 

Culebra Island, Puerto Rico 

Site ID: 
,comm~!!~L , .. . .. ~·· 

Date: 
[ 

Please identify the single specific area to be assessed in this hazard assessment. 
references to "site" or "MRS" refer to the specific area that you have defined. 

From this point forward, all ! 
' I 

"'"=~.J A. Enter a unique identifier for the site: 
:f~~~~~~~~~'.:'~~:~~~~~·~~~~rr~i!~~·~~~fj:~«·w~·««www·,.,~w ·w·;;· x~«····w«=-',N0·W,. 

Provide a list of information sources used for this hazard assessment. As you are completing the 
worksheets, use the "Select Ref( s )" buttons at the ends of each subsection to select the applicable 
information sources from the list below. 
Ref. No. li!IE!Jincl';!.d_eye,!~ion, I)U~!i~at.i()n ~ate) 

Draft Remedial Investigation at the Culebra Island 
1 ,?go:t~#.£!leFto .• !::lS?.·"~<;J,?tembe.r: .. ?0.11 

'Final Work Plan, Remedial Investigation I Feasibility 
Study at the Culebra Island Site, Puerto Rico, February 

2201~ 

Site Specific Final Report. UXO 
Culebra Island WildlH¢ Re;foge, 

3 Rico, 2004. 
4 Fi~·~l ··~··· 
5 •. . 

6' 

7 
8 
g' 

10 
u' 
12

1 

B. Briefly describe the site: 
1. Area (include units): 
2. Past munitions-related use: 

~ ' ,_.,, 

'Tarqe,t, Area 
:3.-cui-renETa-nd-~use acti"vities(Tisra1rti1at occurF __ _.,_ 

:¥?~i~~~~:i~~~e~~E~1-~~d-~~~~~~Jf~~;~t.~---~sE.~-~-~~-
.s~.~\A/b~!.i~:.tb·~·:~.a~~f'~r tfl.~~I!e-6iJ.~~j:larie.s? · · ··· 
;An Inventory Project Report {INPR) was signe.d on 24 Decerrller 1991, establishing 
'the Culebra Island site as a FUDS, defining a site boundary, and assigning FUDS 
iPr?ject No. I02PR006800 (US'l\CE, 1991) < 

·6. 'Rowcert:ain~a·re the'5ife b'olindarieS?·"~'~# - -· ~ 
-·-···n •• ··-~,·- -,, .. W"'""""'"" .,, ........ ,., 

,The boundaries are fairly certain. 'Reierence(sffor f>a.rt's:··~·~·,·'~···~···· -~~~-· 
Final Work Plan, Remedial Investigation I Feasibility Study at 
the Culebra Island Site, Puerto Rico, February 2010 

C. Historical Clearances 
1. Have there been any historical clearances at the site? 
2. If a clearance occurred: 

Contract No. W912DY -04-D-0009 
Task Order No. 0013 

-
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Site ID: 
Date: 

MRS04 
9/9/2011 

Cased Munitions Information 

Munition Type (e.g., mortar, Munition Munition 
Is 

Energetic Material Munition 

Minimum 

Appendix E (MEC Hazard Assessment) 
Final RI Report 

Culebra Island, Puerto Rico 

Depth for Comments (include rationale 
Fuze Munition Location of for munitions that are 

f'·'·;;c;~;~:::~ .... ::c::::J. •••••... ~.-·~···~·wF;;;~.-.,,_~,,,~.::;;.;;,;;:;'::::. ........ =.~:.:~ . .:.:.:~,~·:.,.:+t:::::..~--~ .. -""'.~::.::•.::: ..... ,,.: ... :::::::~L: . .J,~.:" ••.. .,:::Co,,n,::d:::i~ti£!].."{~L .•... ~.,~~~;;;{;;;~~,':~~bsu~?~~2D!Y::L .• ~~~~ 

"9.:3 .2!:~¥ · No MEC identified 

Reference(s) for table above: 

Bulk Explosive Information 
Item No. Explosi~e Type 1 :· ··- ,, " ,,,,, 

2!··~·· 

3:···· 
4:"' 

5' 
6: 
71 
sl 
9i 

1ot.. 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 

······~-',dur.ing the RI or 
,,,,,,,,,, •. ___ 1··· ...... ,,~,_,, .. j-,,._,.,,, ... ,. ,,,,,~4previ.ous 

··-····~·~··1"-··~·~~·~·,·~··-·-····4·-···- .. ~-·~'"'-··+··-··,,,,4,,,,,,,,~,~,··!,~,····~-4,,,,,,~·····+·~-~ ... ,~,,,,,,_jinvestigations. Only 
MD - included here 

tion of MEC. 

-
Revision 0 

February 2013 



Site ID: 
Date: 

MRS04 
9/9/2011 

Activities Currently Occurring at the Site 

Number of 
Number of hours per year Potential 
people per year a single Contact Time Maximum 
who participate person spends (receptor intrusive 

Appendix E (MEC Hazard Assessment) 
Final RI Report 

Culebra Island, Puerto Rico 

Activity 
No. -~~i~i!L_ •.......•• 

1 Undeveloped 

2 'R;c:;::~.ti~n~.~ •• ·:· .. 

..... : ·:::·:.:~~:·t·~-~-~a:~~:~~io.~ .. !.~::::::Y!~~~ hours/::~~00~ r~~~D (1!)1 .c:g[J'liT,IE!~~~... .......... " ..................... , 

3 Residential 
4ts"it:;w~rke;::; s:·.c·· ............................. ~ .. . 
6i 
7'. 

sl 
gl 

10: 
u' 
12 

Reference(s) for table above: 

438,000! 
1,ooo

1 

1,239,000 
at site (ft): 

Final Work Plan, Remedial Investigation I Feasibility Study at the Culebra Island Site, Puerto 
Rico, February 2010 

Contract No. W912DY-04-D-0009 
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Site ID: 
Date: 

MRS04 
91912011 

Planned Remedial or Removal Actions 
Expected 
Resulting 

Response Minimum MEC 
Will land use activities 

Expected Resulting change if this response 

Appendix E (MEC Hazard Assessment) 
Final RI Report 

Culebra Island, Puerto Rico 

Action No. .~~pg_n;~e, ~~~i.9,n l?~sc:':.ifl!i9,n.1 ..... _. ••. ~ ........ ~................ c··E:)~ptb(f't:2 .. Sit~.{\~~~S.S.ipility . -~ac:t.iO.f1)~)':!l.eLE!n.n.E!'l!~QL\:Yhat is the expected scope of cleanup? __ 1g>_mmerl~-"' 

Reference(s) for table above: 
Draft Remedial Investigation 1 Feasibility Study at the Culebra Island Site, Puerto Rico, June 2011 
Final Work Plan, Remediailnvestigation I Feasibility Study at the Culebra Island Site, Puerto Rico, 
February 2010 

Contract No. W912DY-04-D-0009 
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-

Revision 0 
February 2013 



S~e 10: 

Date: 

MRS04 

9/9/2011 

Energetic Material Type Input Factor Categories 
The following table is used to determine scores associated w~h the energetic materials. Materials 
are listed in order from most hazardous to least hazardous. 

Baseline Surface Subsurface 
Cond~ions Cleanup Cleanup 

High Explosive and Low Explosive Filler in Fragmenting 
Rounds 100 100 100 
White Phosphorus 70 70 70 
Pyrotechnic 60 60 60 
Propellant so so so 
Spotting Charge 40 40 40 
Incendiary 30 30 30 

The most hazardous type of energetic material listed in the 'Munitions, Bulk Explosive Info' 
Worksheet falls under the category 'High Explosive and Low Explosive Filler In Fragmenting 
Rounds'. Score 

Baseline Conditions: 100 
Surface Cleanup: 100 
Subsurface Cleanup: 100 

Location of Additional Human Receptors Input Factor Categories 
1. What is the Explosive Safety Quantity Distance (ESQD) from the Explosive Siting Plan or the 
Explosive Safety Submission for the MRS? . 2.3.70, feet 
2. Are there currently any features or facil~ies where people may congregate within the MRS, or 
w~hin the ESQD arc? 

3, Pl.ease describe the facility or feature. • ........................ . 
:Resiil~~··.: .. " ........................... " ............... ~~-···-···· 

MEC Item(s) used to calculate the ESQD for current use activities 

5-inch 54 Mk41 
The following table is used to determine scores associated w~h the locatlon of add~ional human 
receptors (current use activ~ies): 

Baseline Surface Subsurface 
Cond~ions Cleanup Cleanup 

Inside the MRS or inside the ESQD arc 30 30 30 
Outside of the ESQD arc 0 0 

4. Current use activities are 'Inside the MRS or inside the ESQD arc', based on Question 

-
2.' Score 
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Contract No. W912DY·04·0-0009 
Task Order No. 0013 

30 
30 
30 

-
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Baseline Surface Subsurface 
Description Conditions Cleanup Cleanup 

No barriers to entry, including 
Full Accessibility signage but no fencing 80 80 

Some barrters to entry, such as 
Moderate Accessibility barbed wire fencing or rough terrain 55 55 

Significant barriers to entry, such as 
unguarded chain link fence or 

requirements for special 
Limited Accessibility transportation to reach the site 15 15 

A site with guarded chain link fence 
or terrain that requires special 

Very Limited equipment and skills (e.g., rock 
Accessibility climbing) to access 

Current Use Activities 
Select the category that best describes the site accessibility under the current use scenario: 
:.R1ttl:.~SS~i~~kAiiii::·~------ "' ~····h·v···~"-·"~., .... w.····-·"" . ---T·y·r;······ ..... , ·"··" 

Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Contract No. W912DY-04-0-0009 
Task Order No. 0013 

80 

55 

15 

Score 

80 
80 
80 

-
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Potential Contact Hours Input Factor Categories 

The following table is used to determine scores associated with the total potential contact time: 
Baseline Surface Subsurface 

Description Cond~ions Cleanup Cleanup 
Many Hours ;,: 1,000,000 receptor-hrs/yr 120 90 30 

SOme Hours 

Few Hours 
Very Few Hours 

100,000 to 999,999 receptor hrs/yr 

10,000 to 99,999 receptor-hrs/yr 
< 10,000 receptor-hrs/yr 

Current lise Activities: 

70 

40 
15 

50 

20 
10 

Input factors are only detennined for baseline conditions for current use activities. Based on the 
'CUrrent and Future Activities' Worksheet, the Total Potential Contact Time is: 
Based on the table above, this corresponds to a input factor score for baseline conditions of: 

Contract No, W912DY·04·D·0009 
Task Order No. 0013 

R;!':1~Wf~id or 
to this S<.'¥ lion, 

20 

10 
5 

receptor 
1,239,000 hrsfyr 

120 Score 
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E8TI 
0~~ 

Amount of MEC Input Factor Categories 

The following table is used to determine scores associated w~h the Amount of MEC: 
Baseline Surface 

Description Cond~ions Cleanup 

Target Area 
Areas at which munitions fire was 180 120 

directed 
Sites where munitions were disposed 
of by open burn or open detonation 

methods. This category refers to the 
OB/00 Area core activity area of an OB/00 area. 180 110 

See the "Safety Buffer Areas" 
category for safety fans and kick-

Ollf"<;. 

Areas where the serviceability of 
stored munitions or weapons systems 

Function Test Range 
are tested. Testing may include 

165 90 components, partial functioning or 
complete functioning of stockpile or 

developmental items. 

Burtal Pit 
The location of a burial of large 

140 140 
quantities of MEC items. 

Areas used for conducting military 
Maneuver Areas exercises in a simulated conflict area 115 15 

or war zone 

The location from which a projectile, 

Firing Points 
grenade, ground signal/ rocket, 

75 10 
guided missile, or other device is to 
be ignited, propelled, or released. 

Areas outside of target areas, test 
ranges, or OB/00 areas that were 

Safety Buffer Areas 
designed to act as a safety zone to 

30 10 
contain munitions that do not hit 

targets or to contain kick-outs from 
OB/00 areas. 

Any facility used for the storage of 
military munitions, such as earth-

Storage covered magazines, above-ground 25 10 
magazines, and open-air storage 

areas. 
Explosive-Related Former munitions manufacturing or 

Industrial Facility demilitarization sites and TNT 20 10 
nrnrlnrtinn nl;mt<; 

Select the category that best describes the most hazardf?US amount of MEC: 
lr~;get·· Ar~~ 
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Subsurface 
Cleanup 

Minimum MEC Depth Relative to the Maximum Intrusive Depth Input 
Factor Categories 
Current Use Activities 

The shallowest minimum MEC depth, based on the 'cased Munitions Infonnation' Worksheet: 
The deepest intrusive depth: 

30 

30 

25 

10 

The table below is used to detennine scores associated with the minimum MEC depth relative to the 
maximum intrusive depth: 

Baseline Condition: MEC located surface and subsurface. 
After Cleanup: Intrusive depth overlaps with subsurface MEC. 
Baseline Condition: MEC located surface and subsurface, 
After Cleanup: Intrusive depth does not overlap with 
subsurface MEC. 
Baseline Condition: MEC located only subsurface. Baseline 
Condition or After Cleanup: Intrusive depth overlaps with 
minimum MEC depth. 

Baseline Condition: MEC located only subsurface. Baseline 
Cond~ion or After Cleanup: Intrusive depth does not overlap 
with minimum MEC depth. 

Baseline 
Conditions 

240 

240 

150 

50 

Surface Subsurface 
Cleanup Cleanup 

150 95 

so 25 

N/A 95 

N/A 25 

Because the shallowest minimum MEC depth is less than or equal to the deepest 
intrusive depth, the intrusive depth will overlap after cleanup. MECs are located only 
subsurface, based on the 'Munitions, Bulk Explosive Info' Worksheet. Therefore, the 
category for this input factor is 'Baseline Condition: MEC located only subsurface. 
Baseline Condition or After Cleanup: Intrusive depth overlaps with minimum MEC depth.' 
For 'Current Use Activities', only Baseline Conditions are considered. 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 

Score 

180 
120 
30 

Oft 
2ft 

150 Score 
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Future Use Activities 
Deepest intrusive 
depth: 
Because tne shallowest mmlmum MEC Cleptn Is less tnan or equal to tne deepest 
intrusive depth, the intrusive depth overlaps. MECs are located only subsurface, based 
on the 'Munitions, Bulk Explosive Info' Worksheet. Therefore, the category for this input 
factor is 'Baseline Condition: MEC located only subsurface. Baseline Condition or After 
Cleanup: Intrusive depth overlaps with minimum MEC depth.'. For 'Future Use 
Activities', only Baseline Conditions are considered. 

Contract No. W912DY·04-D-0009 
Task Order No. 0013 

1ft 

150 Score 
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Migration Potential Input Factor Categories 
Is there any physical or historical evidence that indicates ~ is possible for natural physical forces in 
the area (e.g., frost heave, erosion) to expose subsurface MEC ~ems, or move surface or subsurface 
MEC ~ems? 

The following table is-used to determine scores associated with the migration potentiai: 
Baseline Surface Subsurface 
Cond~ions Cleanup Cleanup 

~~ ~ ~ w 
Unlikely W 10 W 

Based on the question above, migration potential is 'Unlikely.' 
Baseline Cond~ions: 
Surface Cleanup: 
Subsurface Cleanup: 

Reference(s) for above infonmation: 
Final Work Plan, Remedial Investigation 1 Feasibility Study at the Culebra Island Site, 
Puerto Rico, February 2010 

MEC Classification Input Factor Categories 
Cased munitions information has been inputed into the 'Munitions, Bulk Explosive Info' 
Worksheet; therefore, bulk explosives do not comprise all MECs for this MRS. 

The 'Amount of MEC' category is 'Target Area'. It cannot be automatically assumed that 
the MEC items from this category are DMM. Therefore, the conservative assumption is 
thatthe MEC items in this MRS are UXO. 

/A, ~ ·"--· 

Are any of the mun~ions listed in the 'Munitions, Bulk Explosive Info' Worksheet: 
· Submunitions 
• Rifle-propelled 40mm projectiles (often called 40mm grenades) 
• Mun~ions with white phosphorus filler 
· High explosive anti-tank (HEAT) rounds 
• Hand grenades 
· Fuzes 
• Mortars 

The following table is used to determine scores associated w~h MEC classification categories: 
Baseline Surface Subsurface 

uxo Conditions 

uxo Special case 
uxo 
Fuzed DMM Special case 
Fuzed DMM 
Unfuzed DMM 
Bulk Explosives 

Based on your answers above, the MEC classification is 'UXO'. 
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

MEC Size Input Factor Categories 

180 
110 
105 

55 
45 
45 

The following table is used to determine scores associated with MEC Size: 

Cleanup Cleanup 
180 180 
110 110 
105 W5 
55 55 
45 45 
45 45 

Baseline Surface Subsurface 
Description Cond~ions Cleanup Cleanup 

Small 

Any mun~ions (from the 'Mun~ions, 
Bulk Explosive Info' Worksheet) 

weigh less than 90 lbs; small enough 
for a receptor to be able to move 

and in~iate a detonation 

All munitions weigh more than 90 
lbs; too large to move without 

Large equipment 

40 40 40 

Score 
10 
10 
10 

-

Score 
110 
110 
110 

Appendix E (MEC Ha:zard Assessment) 
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Based on the definitions above and the types of munitions at the site (see 'Munitions, Bulk Explosive 
Info' Worksheet), the MEC Size Input Factor is: 

Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Contract No. W912DY~04-D-0009 
Task Order No. 0013 

!Large 
'seoie 

0 
0 
0 
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Scoring Summarv 

Site ID: MRS 04 
Date: I 9/9/2011 

lnout Factor ............... 

I. Enerqetic Material Type 

II. Location of Additional Human Receptors 

III. Site Accessibility 

rv. Potential Contact Hours 

V. Amount of MEC 
Vl. Minimum MEC Depth Relative to Maximum Intrusive 

Deeth 

VII. Miqration Potential 

VIII. MEC Classification 

IX. MEC Size 

Contract No. W9120Y-04-0-0009 
Task Order No. 0013 

Response Action Cleanup: 
.· . : IIIPut Factor (;atflgQty . . ·· 

IHigh Explosive and Low Explosive Filler in Fragmenting Rounds 

nside the MRS or inside the ESQD arc 

ull Accessibility 
1;,1,000,000 receptor-hrs/yr 

argetArea 

Baseline Condition: MEC located only subsurface. Baseline Condition or After 
rl~on .. n· Tnt•.,<iv~ rl~nth nv~don•' "'ith minim"m MFr rl~nth 

Unlikely 

uxo 
Large 

Total Score 
Hazard Level Category 

Appendix E {MEC Hazard Assessment) 
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No Re~nse Action 

sc:ore 
100 

30 

80 

120 

180 

150 

10 
110 

0 

780 
2 
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Are cultural resources located within the MRS or within the ESQD 
arc? 

Are significant ecological resources located within the MRS or 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 

arc? 
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MEC HA Summary Information 

Site ID: 
Date: 

Please identify the single specific area to be assessed in this hazard assessment. 
references to "site" or "MRS" refer to the specific area that you have defined . 

. ~: ~ll!t:r<!!!ll!9!!f!~t{e_'!I!'!i!!l!!.!tl!e s!J:~. ... . .. 
,MOI'!~r -~~9 .. ~.0!!'Rct~. Ra£19<'> ... ~!"'}'\ .. 

From this point forward, all 

Provide a list of information sources used for this hazard assessment. As you are completing the 
worksheets, use the "Select Ref(s)" buttons at the ends of each subsection to select the applicable 
information sources from the list below. 

Ref. No. .Ti!I~JLn~l~9~v~rsi2_~.d~~~~i~?~i()_l19~~t;) 
Draft Remedial Investigation at the Culebra Island 

1 §~te, P1!;('>_;rto •.. !'Y:.?'"':• ~"'-pt,"'~~f3;t20~1. 
Final Work Plan, Remedial Investigation I Feasibility 
Study at the Culebra Island Site, Puerto Rico, 

2 2010 

Site Specific Final Report. uxo 
Culebra Island Wildlife Refuge, 

3;Rico, 2004. 

4 Final FUDS .. I!lY"'!:~Pry groj('>9~ 5 "'·"" ..• 

6 
7 
8 
g". 

10,. 
u. 
12 

B. Briefly describe the site: 
1. Area (include units): 
2. Past munitions-related use: 

"~ ........ "'""""""""''""""" 
USFWS area, .construction ..... ····~·-j_uo 

An Inventory Proje.ct Report (INPR) was signed 
the Culebra Island site as a FUDS, defining a site boundary, 
Pro~"'-ct No~I02PR006SOO (USACE, 1991). 
iC. How· certain a're ttie5Tte'bol.indal:;e5?" ... . ··-----~·····'"· 

The boundaries are fairly certain. Reference( s j forf>a'it"s: " .... -~- '' .... ---- mm mmM<< 

Draft Remedial Investigation at the Culebra Island Site, -
Puerto Rico, September 2011 
Final Work Plan, Remedial Investigation I Feasibility Study at 
the Culebra Island Site, Puerto Rico, February 2010 

C Historical Clearances 
1. Have there been any historical clearances at the site? mmmmommm!!O' none 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 
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E9TI 

Reference(s) for Parte: · 
Final Work Plan, Remedial Investigation I Feasibility Study at 
the Culebra Island Site, Puerto Rico, February 2010 

D. Attach maps of the site below {select 'Insert/Picture' on the menu bar.) 

Contract No. W9120Y-04-0-0009 
Task Order No. 0013 
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Site ID: 
Date: 

MRS OS 
9/9/2011 

Cased Munitions Information 

Munition Type (e.g., mortar, Munition 
Item No. Jl~Oi.,9:ile, ___ ~_i:~-l .. 

131 
141 
1sr·· · 
161' 
17~· 

18 
19 1 

zor 
Reference(s) for table above: 

Minimum 
Is Depth for 

Energetic Material Munition Fuze Munition Location of 

• r:"la.~ t:"199!::L..Iv~ .. .. .. . f):ged? yfl!~!lRIXE!:: ..... C.oJ1diticm JttL 
H.igh i 

''''>''"''':.~3£,~?::~:::~ W A l' 
•'High 

···········"·.,fs· .. " ,,Pi c:':ei v:~~ 
H~gh 

E~<p:tosive 

Draft Remedial Investigation at the Culebra Island Site, Puerto Rico, September 2011 -Bulk Explosive Information 
Item No. . Explosive Type 1; .. • .. . ... 

2 ~u 

3; 
4. 
5~ 
6'' 
7 
a: 
9' 

10' 

Reference(s) for table above: 

Contract No. W912DY·04-D-0009 

Task Order No. 0013 

-

Comments (include rationale 
for munitions that are 

,·:~u.IJ.~\:'!face_~J11y"2. ..•. ,--•.. 

;No MEC identified 
icturing the RI or 
~previous 
1investigations. only 
.MD - inclucted nere as 
1pdio:;at~sn .?~ ~C: ._ 
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E9TI 
Site ID: MRS OS 
Date: 9/9/2011 

Activities Currently Occurring at the Site 

Activity 
No. ~ctivity·····~~····-··· 

1· Undeveloped 
2• Recreati-;~-;·I·· 
3 ·Res icte~t~.~r 

7. 

at· 
9 

10 
11 
12 

Reference(s) for table above: 

Number of 
Number of hours per year Potential 
people per year a single Contact Time Maximum 
who participate person spends (receptor intrusive 

. ., .. .,~~ ..... ··~in!tl.~!!.cti.~).ty . o~ !~«c~.ctiyity hours/year) 
0 0 

,q~p!h(ft:JC:~~m('!D.!S ... 
o.; o· 

.. ""'161 
a, 16ol 

401 

4oo,oooi ~- 'Or 
25 219,000 

«--<-'! 
1,0001 

Total Potentia1COnt:a"ct"Tim'e""(receptor"t1r57vrJ: &2o,ooo: 
Maximum intrusive depth at site (ft): 2 
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Draft Remedial Investigation at the Culebra Island Site, Puerto Rico, September 2011 
Final Work Plan, Remedial Investigation I Feasibility Study at the Culebra Island Site, Puerto 
Rico, February 2010 -
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E8TI 
fb~ * 
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Future at the Site 
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Site ID: 

Date: 

MRS OS 

9/9/2011 

Energetic Material Type Input Factor categories 
The following table is used to determine scores associated with the energetic materials. Materials 
are listed in order from most hazardous to least hazardous. 

Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

High Explosive and Low Explosive Filler in Fragmenting 
Rounds 100 100 100 
White Phosphorus 70 70 70 
Pyrotechnic 60 60 60 
Propellant 50 50 so 
Spotting Charge 40 40 40 
Incendiary 30 30 30 

The most hazardous type of energetic material listed in the 'Munitions, Bulk Explosive Info' 
Worksheet falls under the category 'High Explosive and Low Explosive Filler in Fragmenting 
Rounds'. 

Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Location of Additional Human Receptors Input Factor Categories 
I. What is the Explosive Safety Quantity Distance (ESQD) from the Explosive Siting Plan or the 
Explosive Safety Submission for the MRS? 
2. Are there currently any features or facilities where people may congregate within the MRS, or 
within the ESQD arc? 

3, Please desc~~ the facili1:y or feature. 
~itl~riis .· ". . ...... "' . . . 
MEC Item(s) used to calculate the ESQD for current use activities 

4.2-inch 
The following table is used to determine scores associated with the location of additional human 
receptors (current use activities): 

Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

Inside the MRS or inside the ESQD arc 30 30 30 
Outside of the ESQD arc 0 0 0 

4. Current use activities are 'Inside the MRS or inside the ESQD arc', based on Question 

Score 

100 
100 
100 

-
2.' Score 
Baseline Conditions: 30 
Surface Cleanup: 30 
Subsurface Cleanup: 30 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 

-

Appendix E (MEC Hazard Assessment) 
Final RI Report 

Culebra Island, Puerto Rico 

Revision 0 
February 2013 



Site Accessibility Input Factor Categories 
The following table is used to determine scores associated with site accessibility: 

Baseline Surface 
Description Conditions Cleanup 

No barriers to entry, including 
Full Accessibility signage but no fencing 80 80 

Moderate Accessibility 

Limited Accessibility 

Very Limited 
Accessibility 

Some barriers to entry, such as 
barbed wire fencing or rough terrain 
Significant barriers to entry, such as 

unguarded chain link fence or 
requirements for special 

transportation to reach the site 
A site with guarded chain link fence 

or terrain that requires special 
equipment and skills (e.g., rock 

climbing) to access 

Current Use Activities 

55 55 

15 15 

Subsurface 
Cleanup 

• Select the category that best .describes the site accessibility under.the current use scenario: 

,guJ:.~.-.. ?t~9.~.~-~J.q.~.!.-~.tx __ ... 
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 

80 

55 

15 

Score 

80 
80 
80 

-
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Potential Contact Hours Input Factor Categories 

The following table is used to determine scores associated w~h the total potential contact time: 
Baseline Surface Subsurface 

Description Cond~ions Cleanup Cleanup 
Many Hours ;;, 1,000,000 receptor-hrs/yr 120 90 30 

Some Hours 

Few Hours 
Very Few Hours 

100,000 to 999,999 receptor hrs/yr 

10,000 to 99,999 receptor-hrs;yr 
< 10,000 receptor-hrs/yr 

Cutrent Use Activities: 

70 

40 
15 

50 

20 
10 

Input factors are only determined for baseline cond~ions for current use activities. Based on the 
'Current and Future Activ~ies' Worksheet, the Total Potential Contact Time is: 
Based on the table above, this corresponds to a input factor score for baseline conditions of: 

20 

10 
5 

receptor 
620,000 hrs/yr 

70 Score 
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Amount of MEC Input Factor Categories 

The following table is used to determine scores associated with the Amount of MEC: 
Baseline Surface 

Description Cond~ions Cleanup 

Target Area 
Areas at which munitions fire was 

180 120 
directed 

S~es where munitions were disposed 
of by open burn or open detonation 
methods. This category refers to the 

08/0D Area core activity area of an OB/OD area. 180 110 

See the "Safety Buffer Areas" 
category for safety fans and kick-

OIJt.;. 

Areas where the serviceability of 
stored munitions or weapons 

Function Test Range 
systems are tested. Testing may 

165 90 
include components, partial 

functioning or complete functioning 
of stockpile or developmental ~ems. 

Burial Pit 
The location of a burial of large 

140 140 
quan~ies of MEC items. 

Areas used for conducting mil~ary 
Maneuver Areas exercises in a simulated conflict area 115 15 

or war zone 

The location from which a projectile, 

Firing Points 
grenade, ground signal, rocket. 

75 10 
guided missile, or other device is to 
be ignited, propelled, or released. 

Areas outside of target areas, test 
ranges, or OB/OD areas that were 

Safety Buffer Areas 
designed to act as a safety zone to 

30 10 
contain munitions that do not hit 

targets or to contain kick-outs from 
08/0D areas. 

Any facil~ used for the storage of 
military munitions, such as earth-

Storage covered magazines, above-ground 25 10 
magazines, and open-air storage 

areas. 

Explosive-Related Former munitions manufacturing or 

Industrial Facility demilitarization sites and TNT 20 10 
nmrf11rtinn nl;:mtc:; 

~le<;!.~he_ ~teg?'Y~~~\~st.d,~~~j~.!!'<;"~:!t!'f>,z:a~!!!~To~~-~}?f MEC_: __ _ 
Target_ ?+rea 
Baseline Cond~ions: 
Surface Cleanup: 
Subsurface Cleanup: 

Subsurface 
Cleanup 

Minimum MEC Depth Relative to the Maximum Intrusive Depth Input 
Factor categories 
Current Use Activities 

The shallowest minimum MEC depth, based on the 'Cased Munitions Information' Worksheet: 
The deepest intrusive depth: 

30 

30 

25 

10 

The table below is used to determine scores associated with the minimum MEC depth relative to the 
maximum intrusive depth: 

Baseline Surface Subsurface 
Cond~ions Cleanup Cleanup 

Baseline Cond~ion: MEC located surface and subsurface. 
After Cleanup: Intrusive depth overlaps with subsurface 
MEC. 240 150 95 

Baseline Cond~ion: MEC located surface and subsurface, 
After Cleanup: Intrusive depth does not overlap w~h 
subsurface MEC. 240 50 25 

Baseline Cond~ion: MEC located only subsurface. Baseline 
Cond~ion or After Cleanup: Intrusive depth overlaps with 
minimum MEC depth. 150 N/A 95 

Baseline Condttion: MEC located only subsurface. Baseline 
Cond~ion or After Cleanup: Intrusive depth does not overlap 
w~ minimum MEC depth. 50 N/A 25 

Because the shallowest minimum MEC depth is less than or equal to the deepest 
intrusive depth, the intrusive depth will overlap after cleanup. MECs are located at both 
the surface and subsurface, based on the 'Munitions, Bulk Explosive Info' Worksheet. 
Therefore, the category for this input factor is 'Baseline Condition: MEC located surface 
and subsurface. After Cleanup: Intrusive depth overlaps with subsurface MEC.' For 
'Current Use Activities', only Baseline Conditions are considered. 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 

Score 

180 
120 

30 

Oft 
2ft 

240 Score 
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Future Use Activities 
Deepest intrusive 
depth: 
Because the shallowest minimum MEC depth is less than or equal to the deepest 
intrusive depth, the intrusive depth overlaps. MECs are located at both the surface and 
subsurface, based on the 'Munitions, Bulk Explosive Info' Worksheet. Therefore, the 
category for this input factor is 'Baseline Condition: MEC located surface and 
subsurface. After Cleanup: Intrusive depth overlaps with subsurface MEC. '. For 'Future 
Use Activities', only Baseline Conditions are considered. 

NP"'"''"'''"'"•' /!it~'l '''"'t"v'' f1fo .. L· 

Contract No. W912DY·04·D-0009 
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Migration Potential Input Factor Categories 
Is there any physical or historical evidence that indicates it is possible for natural physical forces in 
the area (e.g., frost heave, erosion) to expose subsurface MEC items, or move surface or subsurface 
MEC items? 

''The following table is used to determine scores associated w~h the migration potential: 
Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

Possible 30 30 10 
Unlikely 10 10 10 

Based on the question above, migration potential is 'Unlikely.' 
Baseline Cond~ions: 
Surface Cleanup: 
Subsurface Cleanup: 

Reference(s) for above information: 
Final Work Plan, Remedial Investigation 1 Feasibility Study at the Culebra Island Site, 
Puerto Rico, February 2010 

MEC Classification Input Factor categories 
Cased munitions information has been inputed into the 'Munitions, Bulk Explosive Info' 
Worksheet; therefore, bulk explosives do not comprise all MECs for this MRS. 

The 'Amount of MEC' category is 'Target Area'. It cannot be automatically assumed that 
the MEC items from this category are DMM. Therefore, the conservative assumption is 
that the MEC items in this MRS are UXO. 

Are any of the munitions listed in the 'Munitions, Bulk Explosive Info' Worksheet: 
• Submunitions 
• Rifle-propelled 40mm projectiles (often called 40mm grenades) 
• Munitions with wMe phosphorus filler 
· High explosive anti-tank (HEAl) rounds 
• Hand grenades 
· Fuzes 
• Mortars 

The following table is used to determine scores associated w~h MEC classification categories: 
Baseline Surface Subsurface 

uxo Cond~ions Cleanup Cleanup 
UXO Special Case 
uxo 
Fuzed DMM Special Case 
Fuzed DMM 
Unfuzed DMM 
Bulk Explosives 

Based on your answers above, the MEC classification is 'UXO'. 
Baseline Cond~ions: 
Surface Cleanup: 
Subsurface Cleanup: 

MEC Size Input Factor categories 

180 180 
110 110 
105 105 
55 55 
45 45 
45 45 

The following table is used to determine scores associated w~h MEC Size: 

180 
110 
105 
55 
45 
45 

Baseline Surface Subsurface 

Small 

Description 

Any munitions (from the 'Mun~ions, 
Bulk Explosive Info' Worksheet) 

weigh less than 90 lbs; small enough 
for a receptor to be able to move 

and initiate a detonation 

Contract No. W9120Y·04-D-0009 
Task Order No. 0013 

Cond~ions Cleanup Cleanup 

40 40 40 

Score 
10 
10 
10 

-

Score 
110 
110 
110 
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All munitions weigh more than 90 
lbs; too large to move without 

Large equipment 0 0 0 
Based on the definitions above and the types of munitions at the site (see 'Mun~ions, Bulk Explosive 
Info' Worksheet), the MEC Size Input Factor is: ;Large 

-sa;;e 
Baseline Cond~ions: 
Surface Cleanup: 
Subsurface Cleanup: 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 

0 
0 
0 
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Scoring Summary 

II Site ID:IMRS OS 

Date: I 9/9/201111 
Jlll)Qt;ftCWI' 

I. Eneroetic Material Tvoe 

II. Location of Additional Human Receptors 
Ill. Site Accessibility 

N. Potential Contact Hours 
V. Amount of MEC 

VI. Minimum MEC Depm Relative to Maximum Intrusive 
Depth 

VII. Migration Potential 
VIII. M EC Oassification 

IX. MEC Size 

Cootract No. W912DY·04·D·0009 
Task Order No. 0013 

' ~f, SUIIIJIIDJ!I' ~~Y!lt~cti~L .. ...... "":~;;_,-.;,_-._ '17t,. __ lfJI~..Jki, .. · d'" 
Response Action Cleanup: 

:. JI!Put Factor Cateaorv . 
High Explosive and Low Explosive Filler in Fragmenting Rounds 

Inside the MRS or inside the ESQD arc 
Full Accessibility 
100,000 to 999,999 receptor hrs/yr 
arget Area 

Baseline Condition: MEC located surface and subsurface. After Cleanup: 
Tntr,<ivP rlPnth nvPrl~n< with <"h<"rf~rP MFr 

Unlikely 
uxo 
Large 

Total Score 
Hazard Level Category 

AppendiX E (MEC Hazard Assessment) 
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'-"·- - :~-~"-'. ~~Sil:.-_. 
No Response Action 

·· score 

... 

100 

30 
80 
70 

180 

240 
10 

110 
0 

820 
2 
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" ,<.~~j~~;~ MEC .. HA.Hazard.Lev_.J ~etermina 
Site ID: MRS OS 

Date: 9/9/2011 
Hazard Level Cateaorv 

a. Current Use Activites 2 
; c ' •' ;<A(. VL<S N/A 

c. Response Alternative 1: 

d. Response Alternative 2: 

e. Response Alternative 3: 

f. Response Alternative 4: 

I g. Response Alternative 5: 
h. Response Alternative 6: 

· ..... .' ...................... Charac.teristie!fo'ftbe MRS . '''•>' .. .'.'.' ..... ' .. 

Is critical infrastructure located within the MRS or within the 
ESQD arc? 

Are cultural resources located within the MRS or within the ESQD 
arc? 

Are significant ecological resources located within the MRS or 
within the ESQD arc? 

Contract No. W912DY -04-0-0009 
Task Order No. 0013 

No 

No 

Yes 

••'" 

Score 
820 
N!Ji. 

'3.'%)~": 
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MEC HA Summary Information 

Site ID: 
Date: 

Please identify the single specific area to be assessed in this hazard assessment. 
references to "site" or "MRS" refer to the specific area that you have defined. 

~~ .. ~'!.~er:.il.t!!!~'l~f!Jt!f!f!!!!I.i.!': !o..r:.!!!e Sf!f!L ... ~ m ''"''"" •• ' • '"''' " 

. C\}J,ebritaAr_!:il~~rx.!!!'J2~2t ¥~.~ ... 

From this point forward, all I 

Provide a list of information sources used for this hazard assessment. As you are completing the 
worksheets, use the "Select Ref(s)" buttons at the ends of each subsection to select the applicable 
information sources from the list below. 

Ref. No. !i!~~Jins!~~e.xE:!rS,ig!lJ. publ~~~.![o~ 9.at~L··~·~· 
Draft Remedial Investigation at the Culebra Island 

1 Si~e .•. P>::~lC~? El.i<:?!. Sef>t.etr\?.~.:':. ;zo~~ 
Final Work Plan, Remedi«l Investigation I FeasibilitY 

!study at the Culebra Xsland Site, Puerto Rico, February 
2 .2010 

Site Specific Final Report. uxo construction Support, 
Culebra Island Wildlife Refug~, culebra Island, Puerto 

3iRiC:.?t, 2 .. ~2l..:. . ...... ···~··· . 
4 Fin13,1 FUDS Inventory Project 
5 : """"'•'"'~-··. ' . '·'·"•'"''"" .... . . . 

6; 
7 
8 
g' 

10 
11 
12i 

B. Briefly describe the site: 
1. Area (include units): 
2. Past munitions-related use: 
Target Area ' . . . 
3:··c:"G;;;:e;r;t: rar;a:~se.ad:ivitres(iTStairtt,aroc:c:ur:F ··~······· 
:~~-~~~~~Ei~~:=~:~.<::E~~~.I2~.~:::E:~.~r~ :~·=:::·· - ... 
4. Are changes to the future land-use planned? 
5. whatist:hebasis i'ori11€5ite bouiiCiariesT · · 

, .,,v••• ·~' v e~·· ···~~"'~·,······~·~"' '"-.~ w """ ••· •m'~'"'"~""'"""'"'"'~~"-'0"' - "' .•••• 

An Inventory Project Report (INl?R) was signed on 24 December 1991, establishing 
the Culebra Island site as a FUDS, defining a site. boundary, and assigning E'UDS 
Project No. I02PR006SOO (USACE, 1991). 6:· Hawcertainaretfle.sit:eboli'li'aaries? · ··~··~- ~~-·~ 

The boundaries are fairly certain. 
·R.eierence(s) rc;;:·J>a;.rs:-·- · ····· ···-··· ...... ~-· 
Draft Remedial Investigation at the Culebra Island Site, -
Puerto Rico, September 2011 
Final Work Plan, Remedial Investigation I Feasibility Study at 
the Culebra Island Site, Puerto Rico, February 2010 

C Historical Clearances 
1. Have there been any historical clearances at the site? .t!9.• none 

Contract No. W912DY-04·D·0009 
Task Order No. 0013 
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Referencec's rfor Part C: 
Draft Remedial Investigation at the Culebra Island Site, 
Puerto Rico, September 2011 
Final Work Plan, Remedial Investigation I Feasibility Study at 
the Culebra Island Site, Puerto Rico, February 2010 -
D. Attach maps of the site below (select Tnsert/Picture' on the menu bar.) 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 
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S~e ID: MRS 07 
Date: 9/9/2011 

cased Munitions Information 

Is 
Munition Type (e.g., mortar, Munition Munition Energetic Material Munition 

Item No. P!,lli~le, e~c,L . ,,,, , _ , },~~ . . _S!~e .~.n1~ ··~M,~rl'L Moc:I,!!Ll}pe. ,~~.!"!!] /uzinf!J:Y£'0. 
1 Mk 8 Demo .High 

1 ~J?~~o~-~;:~5m .<;h~N~~~~ ," ho$~""'~ -~?,~e~?~~.V:~,, 
warhead I 
(Hl:lAT) 

8' 
gt .. '''' 

10: 
u: 
12 
13: 

'" 14'' 
15,, 

16~ ; 
J7i 
18: 

~~L. 

Reference(s) for table above: 

1.ive, 
r-ocket 

,,.~;?.~,;~, 

Draft Remedial Investigation at the Culebra Island Site, Puerto Rico, September 2011 

Bulk Explosive Information 
Item No. .E:<plo~i':~Tye~ .. 

1 

2,, .. 
3i 
4: 
s''' 
6· 

71 
8 
g' 

lOi 

Reference(s) for table above: 

Contract No. W912DY~04-0~0009 

Task Order No. 0013 

-

-

Minimum 
Depth for Comments (include rationale 

Fuze Munition Location of for mun~ions that are 
Cond~ion "Jf!L.". Munitions "subsurface only") , 'oiS~rlace ~d l~"~--·~--·- ""~"~''"''""'"'""" 

,,,,,, o :sul?s~~fe,£~,, 

.oayo Botell;",. 
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Site ID: MRS 07 
Date: 9/9/2011 

Activities Currently Occurring at the Site 

Number of 
Number of hours per year Potential 
people per year a single Contact Time 
who participate person spends (receptor 

Maximum 
intrusive 

Appendix E (MEC Hazard Assessment) 
Final Rl Report 

Culebra Island, Puerto Rico 

Activity 
No. f\.~!Y.i!Y~·~······· ... ~·~··~_JD!~~CI~M!t. g~.the activi hours/year) .. 9~P~bw(m .... C::qr.!l.111.~.1}~- .. ,,,.~·~···· 

1 Undevel.opect 
2:R:;;~~;;ati~na1 · 
3 'Site. Workers 
4 
5 6 ... ' 

7: 

s' 
9: 

10 
11 
12, 

Reference(s) for table above: 

o· 
lo,ooot· 
"'~ ···w,._..,,,<.<,,·,··;.·,}· 

25' 

o; o 
160,000'"" 

1,ooo['' 
0 

·· tofafP'otential <:onfact: Time(r~·ceiJfonir57vr): 161,ooo 
Maximum intrusive depth at site (It): 0 

Draft Remedial Investigation at the Culebra Island Site, Puerto Rico, September 2011 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 

: 
on "'•"•W',">•i 

-
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Site ID: 
Date: 

MRS07 
9/9/2011 

Planned Remedial or Removal Actions 

Response 
Action No. Response Action Description 1 :" """~- " """' ''"" "'""'" ,_,_,,,, '"'" 

Reference(s) for table above: 

Expected 
Resulting 
Minimum MEC 

~~pt~ {ft)-
Expected Resulting 
Site Accessibility 

-··;" ~'"'~" 

Will land use activities 
change if this response 

.~.c:ti£~ ___ i_?_._im_ele.ll1_~~t~91_._, w,~~! ·'~.-ttl.. e .. ~xe~c:te,<:i S,~5'Jle (Jf ciE!(l _I11JP? 

Final Work Plan, Remedial Investigation I Feasibility Study at the Culebra Island Site, Puerto Rico, Februar 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 
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Site ID: 

Date: 

MR507 

9/9/2011 

Energetic Material Type Input Factor Categories 
The following table is used to detennine scores associated with the energetic materials. Materials 
are listed in order from most hazardous to least hazardous. 

Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

High Explosive and Low Explosive Filler in Fragmenting 
Rounds 100 100 100 
White Phosphorus 70 ?0 70 
Pyrotechnic 60 60 60 
Propellant 50 50 50 
Spotting Charge 40 40 40 
Incendiary 30 30 30 

The most hazardous type of energetic material listed in the 'Munitions, Bulk Explosive Info' 
Worksheet falls under the category 'High Explosive and Low Explosive Filler in Fragmenting 
Rounds'. Score 

Baseline Condttions: 100 
Surface Cleanup: 100 
Subsurface Cleanup: 100 

Location of Additional Human Receptors Input Factor Categories 
1. What is the Explosive Safety Quantity Distance (ESQD) from the Explosive Stting Plan or the 
Explosive Safety Submission for the MRS? 25.10 jfeet 
2. Are there currently any features or facilities where people may congregate within the MRS, or 
w1thin the ESQD arc> .¥~~. 

3. ~!.ease de:.sc:~'?e th~ fa.~!.m~v .. ?r f~~u.r~· , 
'Re<:reatlonal ~sers can cana~ate on,an~for ne;~r the b<l4ch. 

MEC Item(s) used to calculate the ESQD for current use activities 
Item #1. Demolition Charges (High Explosive) 
Item #2. Rockets (High Explosive) 
Item #6. Artillery (20mm, High Explosive) 
The following table is used to determine scores associated with the location of additional human 
receptors (current use activities): 

Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

Inside the MRS or inside the ESQD arc 30 30 30 
Outside of the ESQD arc 0 0 0 

4. Current use activities are 'Inside the MRS or inside the ESQD arc', based on Question 
2.' 
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Contract No. w:I120Y-04·0-0009 
Task Order No. 0013 

-
Score 

30 
30 
30 

-
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Site Accessibility Input Factor Categories 
The following table is used to determine scores associated with site accessibility: 

Baseline Surface 
Description Conditions Cleanup 

No barriers to entry, including 
Full Accessibility signage but no fencing 80 80 

Some barriers to entry, such as 
Moderate Accessibility barbed wire fencing or rough terrain 55 55 

Significant barriers to entry, such as 
unguarded chain link fence or 

requirements for special 
Limited Accessibility transportation to reach the site 15 15 

A site with guarded chain link fence 
or terrain that requires special 

Very Umited equipment and skills (e.g., rock 
Accessibility climbing) to access 

Current Use Activities 

Subsurface 
Cleanup 

_Sel~_the cat~o-~ -~~-~.t ... ~~- 9escri.~-~ t~~--~~.~ .. ~.~~~~~~~[!!~ .. ~.~.~.~,r ~h~ cu~;e_nt, l!se sce_nari.~: 
t.l.ml.ted Acce.a~>ibJ.lity 
Baseline Conditions: · · , 
Surface Cleanup: 
Subsurface Cleanup: 

Contract No. W912DY·04·D·0009 
Task Order No. 0013 

80 

55 

15 

Score 

15 
15 
15 

-

Appendix E (MEC Hazard Assessment) 
Final RI Report 

Culebra Island, Puerto RICO 

ReviS!OnO 
February 2013 



Potential Contact Hours Input Factor Categories 

The following table is used to determine scores associated with the total potential contact time: 
Baseline Surface Subsurface 

Description Conditions Cleanup Cleanup 
Many Hours 21,000,000 receptor-hrs(yr 120 90 30 

Some Hours 

Few Hours 
Very Few Hours 

100,000 to 999,999 receptor hrs(yr 

10,000 to 99,999 receptor-hrs/yr 
<10,000 receptor-hrs/yr 

Current Use Activities: 

70 

40 
15 

so 

20 
10 

Input factors are only determined for baseline conditions for current use activities. Based on the 
'Current and Future Activities' Worksheet, the Total Potential Contact Time is: 
Based on the table above, this corresponds to a input factor score for baseline conditions of: 

Contract No, Vv912DY·04·D-D009 
Task Order No. 0013 

20 

10 
5 

receptor 
161,000 hrs/yr 

70 Score 
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Amount of MEC Input Factor Categories 

The following table is used to determine scores associated with the Amount of MEC: 

Target Area 

OB/OD Area 

Function Test Range 

Burial Pit 

Maneuver Areas 

Firing Points 

Safety Buffer Areas 

Storage 

Explosive-Related 
Industrial Facility 

Description 
Areas at which munitions fire was 

directed 
Sites where munitions were disposed 
of by open burn or open detonation 

methods. This category refers to the 
core activity area of an OB/OD area. 

See the "Safety Buffer Areas" 
category for safety fans and kick

outs. 
Areas where the serviceability of 

stored munitions or weapons 
systems are tested. Testing may 

include components, partial 
functioning or complete functioning 
of stockpile or developmental items. 

The location of a burial of large 
quantities of MEC items. 

Areas used for conducting military 
exercises in a simulated conflict area 

or war zone 

The location from which a projectile, 
grenade, ground signal, rocket, 

guided missile, or other device is to 
be ignited, propelled, or released. 

Areas outside of target areas, test 
ranges, or OB/OD areas that were 
designed to act as a safety zone to 
contain munitions that do not hit 

targets or to contain kick-outs from 
OB/00 areas. 

Any facility used for the storage of 
military munitions, such as earth

covered magazines, above-ground 
magazines, and open-air storage 

areas. 
Former munitions manufacturing or 

demilitarization sites and TNT 
nmrlur-tion nlnntc; 

Baseline Surface 
Conditions Cleanup 

180 120 

180 110 

165 90 

140 140 

115 15 

75 10 

30 10 

25 10 

20 10 

Select the category that best describes the most hazardous amount of MEC: 
T_ar~~t A.z:ea 

Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Subsurface 
Cleanup 

Minimum MEC Depth Relative to the Maximum Intrusive Depth Input 
Factor Categories 
CUrrent Use Activities 

The shallowest minimum MEC depth, based on the ·cased Munitions Information' Worksheet: 
The deepest intrusive depth: 

30 

30 

25 

10 

The table below is used to determine scores associated with the minimum MEC depth relative to the 
maximum intrusive depth: 

Baseline Condition: MEC located surface and subsurface. 
After Cleanup: Intrusive depth overlaps with subsurface 
MEC. 
Baseline Condition: MEC located surface and subsurface, 
After Cleanup: Intrusive depth does not overlap with 
subsurface MEC. 
Baseline Condition: MEC located only subsurface. Baseline 
Condition or After Cleanup: Intrusive depth overlaps with 
minimum MEC depth. 
Baseline Condition: MEC located only subsurface. Baseline 
Cond1tlon or After Cleanup: Intrusive depth does not overlap 
with minimum MEC depth. 

Baseline Surface 
Conditions Cleanup 

240 150 

240 50 

150 N/A 

50 N/A 

Subsurface 
Cleanup 

95 

25 

95 

25 

Because the shallowest minimum MEC depth is less than or equal to the deepest 
intrusive depth, the intrusive depth will overlap after cleanup. MECs are locat~d at both 
the surface and subsurface, based on the 'Munitions, Bulk Explosive Info' Worksheet. 
Therefore, the category for this input factor is 'Baseline Condition: MEC located surface 
and subsurface. After Cleanup: Intrusive depth overlaps with subsurface MEC.' For 
'Current Use Activities', only Baseline Conditions are considered. 
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SctJre 

180 
120 

30 

Oft 
Oft 
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Future Use Activities 
Deepest intrusive 
depth: 
Because the shallowest minimum MEC depth is less than or equal to the deepest 
intrusive depth, the intrusive depth overlaps. MECs are located at both the surface and 
subsurface, based on the 'Munitions, Bulk Explosive Info' Worksheet. Therefore, the 
category for this input factor is 'Baseline Condition: MEC located surface and 
subsurface. After Cleanup: Intrusive depth overlaps with subsurface MEC.'. For 'Future 
Use Activities', only Baseline Conditions are considered. 
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Migration Potential Input Factor Categories 
Is there any physical or historical evidence that indicates it is possible for natural physical forces in 
the area (e.g., frost heave, erosion) to expose subsurface MEC items, or move surface or subsurface 
MEC items? 'f~.$ 
If "yes", describe the nature of natural forces. Indicate key areas of potential migration (e.g., 
overland water flow) on a map as appropriate (attach a map to the bottom of this sheet, or as a 

~.eP~.ra~e.":'C?!~.h~): ···"" ,.. """"'' _ ""' "' .. "'''""" """ ..... " 
MRS .~o!:!t.~J,_ns .. l?~~.lyin~.l?~~94e_~.~~'~J~~ch ar~~ .. ~ucceJ?.t.i~le t9 57}}?,Sion~ 
The following table is used to determine scores associated with the migration potential: 

Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

Possible 30 30 10 
Unlikely 10 10 10 

Based on the question above, migration potential is 'Possible.' 
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Reference(s) for above information: 
Final Work Plan, Remedial Investigation I Feasibility Study at the Culebra Island Site, 
Puerto Rico, February 2010 

MEC Classification Input Factor Categories 
Cased munitions information has been lnputed into the 'Munitions, Bulk Explosive Info' 
worksheet; therefore, bulk explosives do not comprise all MECS for this MRS. 

The 'Amount of MEC' category is 'Target Area'. n cannot be automatically assumed that 
the MEC items from this category are DMM. Therefore, the conservative assumption is 
that the MEC items in this MRS are uxo. 

Are any of the munitions listed in the 'Munitions, Bulk Explosive Info' Worksheet: 
• Submunitions 
·Rifle-propelled 40mm projectiles (often called 40mm grenades) 
· Munitions with white phosphorus filler 
·High explosive anti-tonk (HEAn rounds 
· Hand grenades 
· Fuzes 
·Mortars 

The following table is used to detennine scores associated with MEC classification categories: 
Baseline Surface Subsurface 

uxo Conditions Cleanup Cleanup 
180 180 180 UXO Special Case 

uxo 110 110 110 
Fuzed DMM Special Case 
Fuzed DMM 
Unfuzed DMM 
Bulk Explosives 

Based on your answers above, the MEC classification is 'UXO'. 
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Contract No. 'N912DY-04-0·0009 
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105 
55 
45 
45 

105 105 
55 55 
45 45 
45 45 

Score 
30 
30 
10 

-
No 

Score 
110 
110 
110 
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MEC Size Input Factor Categories 
The following table is used to determine scores associated with MEC Size: 

Description 

Any munitions (from the 'Munitions, 
Bulk Explosive Info' Worksheet) 

weigh less than 90 lbs; small enough 
for a receptor to be able to move 

Baseline 
Conditions 

Surface 
Cleanup 

Subsurface 
Cleanup 

Small and initiate a detonation 40 40 40 

All munitions weigh more than 90 
lbs; too large to move without 

Large equipment 
Based on the definitions atxlVe and the types of munitions at the site (see 'Munitions, Bulk Explosive 
Info' Worksheet), the MEC Size Input Factor is: 

Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Contract No. \oV912DY·04-0-0009 
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40 
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Scoring Summary 

Site ID: MRS 07 

~t ........... Date: Resuonse Action Cleanup: 

tnDUi:Factor lliDUtl'lldorCilt<!GOI'Y ..... 
I. Eneraeoc Material Tvoe 

II. Location of Additional Human Receptors 
III. Site Accessibility 

IV. Potential Contact Hours 
V. Amount of MEC 

VI. Min1mum MEC Depth Relative to Maximum Intrusive 
Deoth 

VII. Mioration Potential 
VIII. MEC Classification 

IX. MEC Size 

.\. ), . ) '·• 

... 

Contract No. W912DY-Q4·D-()()Q9 
Task Order No. 0013 

High Exp!os1ve and Low Explosive Filler in Fragmenting Rounds 

Inside the MRS or inside the ESQD arc 
Limited Accessibility 
100,000 to 999,999 receptor hrs/yr 
Target Area 
Baseline Condition: MEC located surface and subsurface. After Cleanup: ,,, .Mor 
Possible 
uxo 
Small 

Total Score 
Hazard Level category 

.... · 

No Response Action 
&;ore 
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Are significant ecological resources located within the MRS or 
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,::,~:JE~fl~, !!l,acl<grq!And''fnforOlatlon;, 
DIRECTIONS: Record the bac~®nd;tnformatiQ.obelow forthe MRS,to be eval~;~ted. MUch of this information is 

availallfe from Service arid DoD databases. if the MRS is located on aFUDS property, the suitable 
FUQS.property information should be' substituted. klthe MRS Summary. briefly describe the UXO, 
DMM, 6t MC that are known Pr suspecled to be present, the exposure setting (the MRS's physical 
E;}nvirof¥~Qt any Q incid.antal nonmurntions::related contaminants ... (e.g:, benzene, trichloroethylene} 
found at ,any pot~ntiatly exposed human .and ecological receptors •.. If possibfe, include a 
map of the MR • , · ' · 

Munitions Response Site Name: MRS 02- Cayo Lobo and Cayo Verba 

Component: U.S. Army 

Installation/Property Name: Culebra Island Site 

Location (City, County, State): Culebra Island. Puerto Rico 

Site Name/Project Name (Project No.): Culebra Island Site PRDF/FRMD:. _______ _ 

Date Information Entered/Updated: 19 December 2011tFebruary 2013 

Point of Contact (Name/Phone): Layne Young (410.332.4806) 

Project Phase (check only one): Rl 

DPA DSI , ./ Ri'''> Ql=S 
\i ,. ":'.'·:,, 

0 RA-C DRIP D RA~O 
i 

DRC 

DRD 

0 LTM 

Note: This Draft MRSPP was created tn coordfhation with the U;S. AIJTIY Corps of Engineer~ and additional project stakeholders (e.g., 
U.S. Environmental Protection Agency, Puerto Riti,f:nvironmental Quality Board). Pr1gr to being finalized the MRSPP will be included 
in a public notice and will be available for public reView. ···· ··' 

Media Evaluated (checkall that appl!)i, / 
/'" >> ' '· 

0 Groundwate~ , , ~, ~?zit': '· Q.Sediment (human receptor) 
'· ., SurfadL$Oil 

.• ··. 

··········· 

Q Surface Water (ecological receptor) 
". ~ ' ',_/c, 

D Sediment (ecological receptor)'''' · 
'' 

Q Surface Water (human receptor) 

Note: Pre-detonation surf~ce shit samples coll~~'ed by Ellis during a 2006 clearance at Cayo Lobo were used for the MC evaluation. 

MRS Summary: 

MRS Description: Describe the rTI'~~()ns;.related activities that occurred at the installation, the dates of operation, and 
the UXO, DMM, or MC known or suspected to be present. When possible, identify munitions, CWM, and MC by type: 

The MRS includes, Cayo Lobo and Cayo Verba. The two cays consist of approximately 46 acres. The Navy conducted 
fleet maneuvers and fleet landing exercises (FLEX) between 1923 and 1941. During these exercises, the cays were 
heavily bombarded with high-explosive (HE) bombs, projectiles, and rockets, as well as illumination and practice rounds. 

Description of Pathways for Human and Ecological Receptors: 
Potentially complete pathways exist for outdoor site workers, trespassers, and biota fo,r MEC in the surface and 
subsurface on the cays. Potentially complete pathways exist for outdoor site workers and trespassers for MC in the 
surface water and sediment through ingestion or dermal contact on the cays. 

Description of Receptors (Human and Ecological}: The current human receptors at the site are trespassers and onsite 
workers on the cays. Ecological receptors include a variety of species at the site. 
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MRS 02- Cayo Lobo and Cayo Yerba 

-;·' .. :: ::;~ .... ,. "' 
·•····•··········• • ... ,.: ..... 

"·· Table t·~~· 
EHE Module: Munitions l;'ype Data· Elen\enf·;:rable 

DIRECTIONS: Below;ar~t1 classifications of munitions and their descriptions" Cirele the scores that correspond with 
!I! the iriinitlons types known Or susfi)acted to bEl present at the MRS. 

Note: The terms pra · ns, small arms ammunition, physical evidence, ant! historiqal evidence are defined in 
AppendixC of the: i ·· · .:, · · .. ·.•· 
Classiffcation ·· 

Sensitive 

High explosive (used or 
damaged) 

Pyrotechnic (used or 
damaged) 

High explosive (unused) 

Propellants 

... . ... 
ott~ripti(Jn ' 

• UXO that are considered most likely to function upon any interaction with exposed persons (e.g., 
submunitions, 40mm high-explosive [HE] grenades, white phosphorus [WP] munitions, high
explosive antitank [HEAT] munitions, and practice munitions with sensitive fuzes, but excluding 
all other practice munitions). 

• Hand grenades containing energetic filler. <.: 
• Bulk primary explosives, or mixtures of these Vjlit~.~~lr'onmental media, such that the mixture 

poses an explosive hazard. · 

• UXO containing a high-explosive filler (e.g., ADX, Composition B), that are not considered 
"sensitive." ,.. __ · · 

• DMM containing a high-explosive filler that have: 
• Been damaged by burning or detonation 
• Deteriorated to1he point of instability. 

• UXO containing a pyrotechnic filler other than white phosphorus Je.g., flares, signals, simulators, 
smoke grenades). ··, 

• DMM containing a pyrotechnic filler other than white phosphorus (e.g:., ftar.es, signals, 
simulators, smoke grenades) that have; ··. . . · ·· · 

• Bi~en damaged by burning or det,Qr;Jation 
• ·Deteriorated to the point of instability. 

• DMM containing a high.;exptosive filler that: · .. .. 
• Hav~ not beett;:dam:aged by buirliJ'l~Q.[ detonation 
• Are n~t deteriorate'd to the point ol instability. 

• YXO containing mostly. sirlgle-, doubl~-. or triple-based, propellant, or composite propellants 
(e.g., a rocket motor). ~ . .· ·. 

• QMM contaiQiJ;lg mostly singl.e"·! d9uble-, or tripl$'>based propellant, or composite propellants 
·>"(e.g., a ro otor) that are-:.. . .; 

• amaged by bufnf6g· or detonation ' 
• Deteriorated to the point of instability. 

• Dfi(1M containi(l,g mostly single-, double-, or triple-based propellant, or composite propellants 
Bulk secondary high ··• . (e.g~·~a roCk~i'llotor). 
explosives, pyrotecaoics, ·· '~··>,,DMM.th!;lt are bulk secondary'hi~h explosives, pyrotechnic compositions, or propellant (not 
or propellant .•. · /"" · : e,on .. ta.ined .. jn a. munition), or mixtures of these with environmental media such that the mixture 

·· ... poses an explosive hazard. 
.... 

Pyrotechnic (not used or 
damaged) ... 

' 
Practice 

Riot control 

Small arms 

• DM.,M oontaini~g a pyrotechnic filler (i.e., red phosphorus), other than white phosphorus filler, 
that:· .. · 

Have not been damaged by burning or detonation 
Are not deteriorated to the point of instability. 

.. ~ UXO that are practice munitions that are not associated with a sensitive fuze. 
DMM that arei practice munitions that are not associated with a sensitive fuze and that have not: 

.. < • · Been damaged by burning or detonation 
. . / ; • Deteriorated to the point of instability. 

• 'UXO or tl'iv!M containing a riot control agent filler (e.g., tear gas). 

• Usecf'munitions or DMM that are categorized as small arms ammunition. (Physical evidence or 
historical evidence that no other types of munitions [e.g., grenades, subcaliber training rockets, 
demolition charges] were used or are present on the MRS is required for selection of this 
category.) 

Score 

30 

15 

15 

10 

10 

3 

2 

Evidence of no munitions • Following investigation of the MRS, there is physical evidence that there are no uxo or DMM 0 present, or there is historical evidence indicating that no UXO or DMM are present. 

· ON tif~TICJNS: Aec&rd the $Ingle bighest score from above in tfJe box to the right 25 MUNITI" . S TYPE ·· ; 1 . ;,11£:,~.... {maximum score =SO). . ,<< .. .. 
DIRECTIONS: Document any MRS-specific data used in selecting the Munitions Type classifications in the space provided. 
Based on historic uses of the sites, the types of Munitions used at the MRS include: Bombs: GP: Mk 81; Mk 82; Mk 83; Mk 84 GP, Practice Bomb: 
MK 76, 100 lb. bomb, Rocket: 5-inch Zuni; 5-inch; Tiny Tim 11.75-inch Mk 1 mod 0; general rockets Practice Rocket: Mk 8, 2.75- inch Projectiles: 
HEI Projectile: 20mm; 76mm; 105mm HE Projectile: M1; 155mm; 75mm; 37mm AP: 8-inch Mk 21; 16-inch Mk 5; 7-inch; 8-inch; 3-inch; 6- inch; 12-inch 
shell; 3-inch shell 5-inch Flat Nose; 5-inch common; 5-inch HE; 5-inch Naval ; 6-inch; 4-inch shrapnel; 3-inch HE; 3-inch shrapnel; 14- inch projectile; 
12-inch Mortar: 81 mm HE and practice; 3-inch, HE MK1; 4.2-inch HE M329A 1, Torpedo: General Navy Aircraft flares. (RI Report Section 2.1.2) 
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MRS 02- Cayo Lobo and Cayo Yerba 

·············· .......... ··············''''''' ~ · .... ... ., 

~Jv 
Tabf$;2 

iEHI; ·.dulttE~~$ource of Hazard .. Oata i!1"roent Table 
~; ':l'~~ '',.,f ' ' y ·. ' ' -'· 

DIRECTIONS: B~f!Wt:;~e 11 Classifications describirig. sources~f explosM.t~azaids .. ··clrt~e the scores that correspond 
with 111 the sources of explosive hai:t\t!is known pr suspected to be present at the MRS. 

Note: The terms former range, .practice munitions, sfPi2#l arms ranlJlttPhysicEii'(:Jvidenpe, and historical evidence are 
defined in Appen~· of the Prime,{~ · · · · · 

2;t, .. .• · ... . .. . c. 

• Classification : 
>·"'' jL ;f "· Oescription · .. Score 

• The MRS is a former military range where munitions (including 

Former range 
practice munitions with sensitive fuzes) have been used. Such 1m areas include impact or target ar~as and associated buffer and 
safety zones. / :. ·" · 

• The MRS is a location whE}re UXO or·QMM (e.g., munitions, bulk 
Former munitions treatment explosives, bulk pyrotechn'io:;y,or bulk prof;)ellants) were burned or 8 
(i.e., OB/OD) unit detonated for the purpose of treatment pri&r,to disposal. 

/ '>'> 

Former practice munitions • The MRS is a formerilJilitary range on whicfl:.only practice munitions 
6 range without sensitive fuzes were used. 

· ... 

• The MRS is a former maneuver area where no munitions other than 

Former maneuver area flares, simulators, smokes, and blanks were used. There must be 5 
evideny'? that no other munitions Were used at the location to place 
an MRS;ioto this category. .. 

Former burial pit or other • The MRS hra lbcatlon..where DMf!n were buried or disposed of 
disposal area (e.g., disposed, of into a water bod~;without prior thermal treatment. 5 

Former industrial operating • ~"· The MRS is alocation thaUsaformer munitions maintenance, 
4 facilities mam..Lfacturing, 'or· demiUtarizaliQn facility. 

. ~./ ·~;~ 

Former firing points '\' ·.• The 1\RS is a firing point, where the'flring point is delineated as an 4 
MRS;separate frorri•tne rest of a former military range. 

Former missile or air<'etense • ;!Is a former mlllsile defense or air defense artillery (ADA) 
2 artillery emplac~:tmenfti,,~z ',~ ement not associated with a military range. 

/ ·. ::;Jr· The MRS is a locattn where munitions were stored or handled for Former storage or transfer 
....• 

'"<, ' 

transfer .between different modes of transportation (e.g., rail to truck, 2 points , ·,, 
truck to weapon system). ',, 

• :t9$1\MRS is alormer military range where only small arms 
Former small arms rarige. ammu~i~ion was used. (There must be evidence that no other types 

,, of,mumttons [e.g., grenades] were used or are present to place an 
1 

·-,., MRS;'into this category.) 
~~\)Wing investigation of the MRS, there is physical evidence that 

Evidence of no munitions n(,)tJXO or DMM are present, or there is historical evidence 0 
ndicating that no UXO or DMM are present. 

SOURCE OF HAZARD;, : .. DIRECTIONS: Record the single highest score from above in the box 10 
to the right (maximl)m ,score = 10}. ' 

DIRECTIONS: Document any MRS-specific data used in selecting the Source of Hazard classifications in the space 
provided. 

The Navy conducted fleet maneuvers and fleet landing exercises (FLEX) between 1923 and 1941. During these 
exercises, the cays were heavily bombarded with high-explosive (HE) bombs, projectiles, and rockets, as well as 
illumination and practice rounds. (RI Report Section 2.1.2) 
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DlRICTlONS; 

$i::u6:auli!:~:J;ii~tion.at Munitions nata .&limtnt Table 
<c< ;;;:, : ,_, .,.,'. ;:-r~, -:~,. ' ;-- , 

Below are eight classificatron$. QfJt( ns IOCfitiQOS and their descriptiO~, ;Circle the scor~ t~t 
respond with!!! the locations w .· muni~ions are known or suspected to be present at the MRS. 

nfirmed, surface; subsurfac?,;~alf arms; ammunition, physical evidf1nce, and historical evidence are Note: 
ppendbeg. · ::Jlf?r4mer·. · ' · · · ··· ·. · 

Confirmed surface 

Confirmed subsurface, active 

Confirmed subsurface, stable 

Suspected (physical 
evidence) 

Suspected (historical 
evidence) 

Subsurface, phys~{ 
constraint / 

··,~ 

Small arms (regardtess pf 
location) · ·· ·········· 

Evidence of no munitions 

LOCATION OF MUNlnOf.IS 

• Physical evidence indicates that there are UXO or DMM on the surface of the MRS . 

• 

• 

• 

• 

• 

Historical evidence (i.e., a confirmed report such as an explosive ordnance disposal 
[EOD], police, or fire department report that an incj~ent or accident that involved UXO 
or DMM occurred) indicates there are UXO or DMM on the surface of the MRS. 

Physical evidence indicates the presence of V¥0 or DMM in the subsurface of the 
MRS, and the geological conditions at th~MF!'S.are likely to cause UXO or DMM to be 
exposed, in the future, by naturally,o'ccurring phenomena (e.g., drought, flooding, 
erosion, frost heave, tidal action), b(igtrusive activities (e.g., plowing, construction, 
dredging) at the MRS are likelyto expose UXO or DMM. 
Historical evidence indicate$1thaHJXO or DMM are located in the subsurface of the 
MRS and the geological con~itions at the MRS are likely to cause UXO or DMM to be 
exposed, in the future, by l'l~urally occurring phenomena (~.g., .prought, flooding, 
erosion, frost heave, tidiil.aetlon), or intrusive activities (e.g.·, piO)Ying, construction, 
dredging) at the MRS are lik~IYto expose U~QAor DMM. · 

. . ' ,,,~,,.;;;• ;" 

Physical eyidence indicates the presenoetif'.t:JXO or DMM in the subsurface of the 
MRS and .fhe geoiQ.l;Jical conditions at1he MRS are not likely to cause tiXO or DMM to 
be exposed, io;ttfefuture, by naturallyQOOOrring phenomena, or intrusive activities at 
the MRS ar~;no\.ITkelyJ()cause UXO or DMMto be exposed. 

Historical evidence indicate~'1ha~ UXO or DMMare located in the subsurface of the 
MRS and the geological cond.itions at the MRSt:~re not likely to cause UXO or DMM to 
be exposed, in th'e,~ure, by naturally~ccurring phenomena, or intrusive activities at 
1he MRS are not liki!!IY:to cause UXO od:JMM to be elqlosed. 

There is pl:lysical evidance .. .(.G:g., munitions Cl~?ri&;such as fragments, penetrators, 
projecilla&l shell casingS,Jltl'ks, fins), other than·fhe documented presence of UXO or 

. DMM, in9ieating that UXOor .DMM may be present at the MRS. 

·there is historical evidence'indicating that UXO or DMM may be present at the MRS. 

Th~(e is physical ~r historical evidence indicating that UXO or DMM may be present in 
the subs.ul':41ce, but there i$ a physical constraint (e.g., pavement, water depth over 
1.20 feet).preventing direct access to the UXO or DMM. 

• \ttw presenc&i!Sfcsrnall arms ammunition is confirmed or suspected, regardless of other 
fa9tors such as''!}eological stability. (fhere must be evidence that no other types of 

· ' [e.g., grenades] were used or are present at the MRS to place an MRS into 
ory.) 

Following investigation of the MRS, there is physical evidence that there are no UXO 
~!%t(~· present, or there is historical evidence indicating that no UXO or DMM are 
pres~t. 

DIRECTIONS: R.ecord the single· hlghestsco:re from above in the box ·to the right (maximum sc()r~·; 2511· · .. 

II 

2 

0 

25 

DIRECTIONS: Document any MRS-specific data used in selecting the Location of Munitions classifications in the 
space provided. 

Several previous investigations at this MRS have confirmed the presence of MEC and MD items. Numerous MEC items 
were found on Cayo Lobo during a 2006 NTCRA on the surface and in the subsurface. {AI Report Section 2.1.2) 
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DlRECTlONS: Below aJ clas~itrca of barrier:types thatpan surround an MRS anc;Uh~ir descriptiollse The 
batriert}tpe is d e.lated to the··ease of ptJblic access t.Qttle M~S. Circle the score that corresponds • 

. with the ease· th~1MRS. . . • ·· ··· ·· · p • · · 

Note: The term barr{eri~·(lefined in AP~en&xc oftbe Primer. 

No barrier 

Barrier to MRS access is 
incomplete 

Barrier to MRS access is 
complete but not monitored 

Barrier to MRS access is 
complete and monitored 

• There is no barrier preventing access to any part of the MRS (i.e., all 
parts of the MRS are accessible). 

• There is a barrier preventing access·•to parts of the MRS, but not the 
entire MRS. 

• There is a barrier preventing aceess to aU::parts of the MRS, but there 
is no surveillance (e.g.)>ya;guard) to ensureti:Jat the barrier is 
effectively preventing access to all parts of the Mf3S. 

• There is a barrier previnting access to all parts ofttte ry!RS, and there 
is active, continual surveillance (e.g.,bya guard, video mpnitoring) to 
ensure that the barrier is ef(ective.IY preventing access to an parts of 
~eMR& . . 

Score 

8 

5 

0 

10 

c~..:: .. ,·""' ••:'•••:;}iil;,:' ., •••••••• >:::;• 
0 

•• '< 

DIRECTIONS: Document any fi!'I,~S-spedfi~ data used i!'l selecting the Ea$e of Access classification in the space 
provided. i ., ·:r, "" · · · 

Access to the cays is prohibited by .USFWS howe:x:,~r trespasserR have been known to gain access for recreational use. 
(RI Report Section ~ •• 1 ;2) · · 
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MRS 02- Cayo Lobo and Cayo Verba 

DIRECTIONS: 6aJ~w are three classJflcations of e stat~~ ~Ja p'r6;~~Y within,!~~ dipa~ent~t'oefense (DoD). and 
theft descr · Circl.ethe s .. that corresponds with the l~tus of property at the MRS. 

Classification 

Non-DoD control 

• The MRS is at a location that is no longer owned by, leased to, or 
otherwise possessed or used by DoD. Examples are privately owned 
land or water bodies; land or water bodies owned or controlled by state, 
tribal, or local governments; and land or wi:Iter bodies managed by other 
federal agencies. . / 

• The MRS is at a location that isqYiltned by DoD, but that DoD has leased 
to another entity and for which Q~,t;).:aoes not control access 24 hours 
pmd~ · · 

• The MRS is on land or is a water body that is owned, leased, or 
otherwise possessed by DoD, and DoD plans to transfer that land or 

Scheduled for transfer from water body to the controt of another entity (e.g., a state, tribal, or local 
DoD control government; a private party; another federal agency) within 3sears from 

the date th§t!Protocol is applied. · · · · 

• The MRS is &n land or is. a water body that is owned, leased, or 
otherwise pos~l;)ssed by. DoD. With respect to property that is leased or 

DoD control otherwise possessed, DoD mu~~pontrol access to the MRS 24 hours 
~rwJ,,i:eJday, every day.:Qfthe calend6iryear. 

1 ' r«:,i61'th.,+kJ,?;jtA%\ · , c 

STATUS OF PROPt;R'N DIREcTIONS: Record tbe slnglehigheslseorp f(~m above in tile box 
to the right (maximum score= 5). , •··· · 

Score 

3 

0 

5 

DIRECTIONS: Ooeum.ent'&ty l'vlBS-speQJficdata~used in sele2ting the Status of Property classification in the space 
provided. ··<.~:~;~·!IT:·, . · .. ,,,:~;~;.,. · •· · · 

The majority of the site is currently a Wilqlife refug'e with prot~6ted areas for several species. (RI Report Section 2.1.2} 
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, , ~'-·T~==:~·~M/i.t(JA1i,;~/h;'${;f¢7$J;f(f:ifff[~;:{i~YL~, ,,, .. -.. .. , m···:··u·':J:<·:' .. . . ...... .., .. 

.. ·,:::es&:'M'o:ttare:::;;;eopulaticm:Densi.t!:D·ata Eltmeot Tabl:e 

DIRECTIONS: Selowat:Qi!mmec:lasstfi~alitil!lstfotpopulatton denslty~an€!4:helr ~escitlpti~n:, D;etermfne ttre papulaticn 
density per squa£!l.Jllil~ that most c:;tqsely corresBonds with the.J.lPP.ulation oUhe MRS, inclvding the area within a 
two-mile radius of the MRS's perimeter. Circle the. most app · · 

Note: Use the U.S •. 0-us Bureau tract data avaih!t~le to capture 
radius of the .. per;imeter of the MRS. 

' """~' .:,:.-,;;-.~.~:~.~""":: ~ .... ~ 

> 500 persons per square 
mile 

1 oo-soo persons per square 
mile 

< 100 persons per square 
mile 

POPULATION DENSITY 

• There are more than 500 persons per sqqare mile in the U.S. Census 
Bureau tract in which the MRS is located;: 

• There are 100 to 500 persons per square mile in the U.S. Census 
Bureau tract in which the MRt3 i~ located·· 

• There are fewer thanHJO persons per squar.~mile in the U.S. Census 
Bureau tract in which thel'i.IIRS is located. 

DIRECTlO!I~.~ Record the: Sin ale highestMsc.Pre tr<lm ~hove in ttte box 
• • •K ·to the(jQllt'(maximum score;::; 5). ··•. · 

.Score 

5 

3 

m 

DIRECTIONS: Document any MRS-specific data usti'(ji:lfi;:selecting thePopulation Density classification in the space 
provided. ·· · 

'',-...,,, 

The island of Culebra has a populatior:tdt;msity of 62.4 personsp·~r'square mile. The cays are not populated. (RI Report 
Section 2.1.2) ~,ttfr!t3""''*J.t\~~~::·: 

7 



DIRECTIONS: S:elow ar.e six 
ir'lrulbited 
structures 
ofinhabi 

ulation 'Near .Kazard Data,Efement 'Table - - . . , 

'.lcatlon~ .(jescrit:5ing .the nuifl~erof inha.Efit~d structures near th€1 1\tl.RS. The 11umber of 
to tbe potential poputation near.lle MRS:~ ·oeterrjline the number of inhabited ·· 

.· ... ~e MRS .~oulidary and dtc~e the score that ¢9.rresponds with the number 

Note: The term inhabro 
ures. . . . 5,., ... 

res is defii'led in 8iJpendix C of the Primer; 
~;:''"' . . ' 

26 or more inhabited structures 

16 to 25 inhabited structures 

11 to 15 inhabited structures 

6 to 10 inhabited structures 

1 to 5 inhabited structures 

POPULATION NEAR H~ARD ' 

• There are 26 or more inhabited structures located up to 2 
miles from the boundary of th~ (Yc}RS, within the boundary of 
the MRS, or both. ,..r · 

• There are 16 to 25 inhabited structures located up to 2 miles 
from the boundary of the M RS,:Within the boundary of the 
MRS, or both. 

• There are :11 to 15 inhabited structures located up to 2 miles 
from the boundar.y of the MRS, within the boundary of the 
MRS, or both. ·· 

• Ther~:iftre 6 to 10 inhabite~· structures located up to 2 miles 
fromfie boundary of the MRS, within the boundary of the 
MR~.ror batt"\,.: .. 

'',vz, 

There are .1 to 5 inhabited strudfU:res located up to 2 miles 
from the bOundary of the MAs, within the boundary of the 
MRS, or both, .............. . 

• bi~}lere are nolnhabited structures located up to 2 miles from 
··wthebol.l,~dary dfthe MRS, within the boundary of the MRS, or 

both. 

biRECTIONSf ''Record th@ sjQgt&.highetilcore from above ln 
the box'~() the right (mB;~mum score= 5). · 

5 

4 

3 

2 

0 

DIRECTIONS: Document any MRS-speci:fi.9 data used in selecting the Population Near Hazard classification in the 
space provided. . , '·· 

Cayo Lobo and Cayo Verba ar;e l.minhabi~ed .. ·There are very few inhabited structures on the southern coast of Culebra 
within 2 miles of either Cayo Lob.Q;,,or. Cayo Verba. (RI Report Section 2.1.2} 
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:fab•~,··'a,,,, .. ,. 
EME·•ftllf>dule: Types ofActivities/S.trueta,r's Da,fA Element'Table 

¥:" . . ·. iQJl$XC>f a?ttY'itres .anq/or iil(l . .a.bited ~truotur:s ~ndJhelr des9riptiotrs. Review .th.e 
activifi Qc;ur andfor uctutes that are prta$ent wrtl:l~ two mile~ bUhe MRS and circle the 

.DIRECTIONS: 

at correspoJfld with ill the ivities/sttucture classiftq@f;ions at tte f~A.RS. 
ucture is defin~d inA tn~.frimer, ·· · 

Residential, educational, 
commercial, or subsistence 

Parks and recreational areas 

Agricultural, forestry 

Industrial or warehousing 

• Activities are conducted, or inhabited structures are located up 
to two miles from the MRS's boundary or within the MRS's 
boundary, that are associated with'any of the following 
purposes: residential, educational, child care, critical assets 
(e.g., hospitals, fire and rescue, police stations, dams), hotels, 
commercial, shopping oeriters:,,~laygrounds, community 
gathering areas, reHgioi,JS sites; or sites used for subsistence 
hunting, fishing, and ~athering. ·8~;;1 

• Activities are cond(Jcted, or inhabited structures are located up 
to two miles from the MRS's boundary or wtthin the MRS's 
boundary, that are as~ociatedJ!Vith parks, nafttr,e preserves, or 
other recreational uses. -<:~~ 

/>;;,' 

• Acthtjties are ~onducted, or·fnbabited structures are located up 
to tWcfrtriles .from the MRS's boundary or within the MRS's 
boundary; that are associated \\lith agriculture or forestry. 

' ",. ' ·-..::,;;,,; 
'-,' 

Activities are <:;onduct6Yd, or inJ:Jabitei:fstructures are located up 
to two miles~from the MRS is boundary or within the MRS's 
buUndary, that ar~rassociated wfth industrial activities or 
Jiarehousing. 

eare ho. ... known .or recurring activities occurring up to two 
m.iles from toe MBS's boundary or within the MRS's boundary. 

~""" .,.,, 

''<. 
,--~~ ., ' u -.' ' ' c ,, 

gJRE~TJONSi R~$f,9rd tht
1
Singlt higi}Ht sc;gre from above in 

\tf'ii,. ""·· the bo.)( to the right (maxifflum scarf;~= 5). 
' ' 

Score 

5 

3 

2 

4 

DIRECTIONS: Document anyMRS-speqitlri data used in selecting the Types of Activities/Structures classifications in 
the space pi'¢:'· .ed. · 

The land use on the Cayo Lob d 
Culebra within 2 miles of the cay !'7~ 

erba is undeveloped; however, .there are recreational activities conducted on 
port Section 2.1.2) 
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MRS 02- Cayo Lobo and Cayo Yerba 

Oaia Ste,in~nt.Table · 
OtRECTfONS: "sat~wa;~ fouf' erassiflcatio ...... ecologi6a_l anffrotculiut:atreso~~bes a~d their descriptions. Review the 

types·~of' r~ur f' cirof~.the $COre that COtfeSpor\ds .withi the ecologl<;ar and/or culturat 
· . :resaurc · · e MRS.,, .. . r ; • . . ··· ····· WT•.:, • ···· .. • 
Note: The terms ecol~icalJJISDt1,~91/1Sia,JJJt1 cultmat r~~ourc;,es are definet:l:in~ppendlx C O;f the Primer~ 

,, :;,;,';;c : 1));,;?c C ' •\ UU ; •••• 

Ecological and cultural 
resources present 

Ecological resources 
present 

Cultural resources present 

No ecological or cultural 
resources present 

• There are both ecological and cultural resources present on the MRS. 
);> 

• There are ecological resources pre~ent c;m the MRS. 

• There are cultural resources present on the MR§: 

• There are no ecological resources or cultural resources present on the 
MRS. . .. 

DIRECTIONS: Document any M8S:Sj?~erric data used ln. selecting tl:le licologict~l and/or Cultural Resources 
classification in tfi~>space PI'O:)f,ided. . / ·· .·· ·· · .,, 

l( ~ 

Score. 

5 

II 
3 

0 

3 

. ···. \; .... • I 

Protected species include the enctanaered hawksbill (Eretrif(!chelys imbricata) and leatherback (Dermochelys coriacea) 
sea turtles, the threatened green sea turtle (Gf;fJIQlliamydas) arid its designated critical habitat 3 nautical miles around 
Culebra and its suryoundfllg;:j~ands cirt~ Oa:ys, .~he threatened elkt¥:>rn (Acropora palmata) and staghorn corals (Acropora 
cervicornis), the \tlf~stlndianmanatee (Fr{ehftchus mafla,tus~,and'avian species. {RI Report Table 6-9) 

/ / '""Y;{ .... ·~::f),, ""' ), '-·~:;·······;·· .. " 

According to the.Nlltional Register lnfQtrnation:·.system (NRIS), National Historic Landmarks (NHL) list, National Heritage 
Areas (NHA) list, and National Park Sh&e (NPS,);there are no registered cultural resource within the boundaries of the 
Culebra Island site. On the Isla Culebrifa (MRS 01),ls an historic lighthouse called Faro Isla de Culebritas; however the 
lighthouse is outside oftm~,MRS 07 bourr9afies. (RI'Report Section 2.1.2) 
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MRS 02- Cayo Lobo and Cayo Verba 

==~~~~.-.. ~~~ .. --~----~~----~ 
1. From Tabl~~ 1-9, re~brd the 

data elem$ntscores in the 
Score boxes tO:,U1e riQ~~t~,, 

'J'', 

2. Add the Scot~ boxe~. !or e~.~h 
of the thr~e faCtors t:lhtisrecotd 
this number''in.JI)e, V~Uuf;t bQxes 
to the right · ' '·,0• · 

3.. Add the ttu'~e Value es ant'f 
record this numbeff in EH E 
Module Totalbox<below; 

4. Circle.tne ,appto~ria,!,ra~,~Eff~r 
the EHE M~CIUle::r.otal.j)etowt 

s. Circle the 'eRE ~od~h~;,ft•t!ng 
that.corresp6hds ~~:\be ... f?OQ~·· 
selected and re~org ' . v~~ue in 
the EHE Mod.ule R box 
found at toe>b<Jttom of the table, 

, '·;j. ' 

Note: 
·An alternative module r~tinQ, m~y b,e ' 
assigned wh~~ a modul~.'~~~~rrt\til);g is 
ihappropriate: A.Jl aJt~rh~five' m0(1yle, .. 
rating is used when more inform8.fion"is 
needed to score,. orle>'or mot1il data 
elements, contamin~iQQ · ·· · S "YVas 
previous'y addre$seat Or th . no 
reason to suspect .coritaminf!pon"was 
ever present at anl\11~;3· .. 

Exp,toslvi Haz;ard Factor Data Sltments . 

Table 1 25 
35 

Source of Hazard Table 2 10 

Acce~sibility Ffl~~or Data ~lements 

Ease of Acce.ss 

Status of ~st>perty 

Rec.~ptor Fcictor Dam Elements 

4' 

l?ppulation Near Hax,r,d 
"-\.. ., -;;,·.:/'"'. 

' • •:,; ··· •. " •. j 

)'f)lpes of Aqtiyities/Strl113tores 

82 to 91 

71 to 81 

60 to 70 

48 to 59 

38 to 47 

less than 38 

Alternative Module Ratings 

··1 

. EHEMQDYLE ... RJ.\TIN.G 

11 

Table 3 25 

Table 4 10 40 

Table 5 5 

Table6 

Table 7 
9 

Table 8 4 

Table 9 3 

84 

EHE Modute Rating 

A 

c 

D 

E 

F 

G 

Evaluation Pending 

No Longer Required 

No Known or Suspected 
Ex losive Hazard 

B 



MRS 02- Cayo Lobo and Cayo Yerba 

CWM, that are either UXO, 
or explosively configured 
damaged DMM 

CWM mixed with UXO 

CWM, explosive 
configuration that are 
undamaged DMM 

CWM/DMM, not explosively 
configured or CWM, bulk 
container 

CAIS K941 and CAIS K942 

CAIS (chemical agj!nt·· 
identification sets},;:' 

WNfeGonftguratiori~a:Eiern,tnt'Table 
_;, '. ' ' ''J:i}?:fc,! -~;, ·4v 

ficattons ofCWM cbnfigurafl'et}and theirde~criPtlons~ .. Clrde the scores that 
CQ(lf:igurations known 'or':susl)eQted to·~ present at the MRS. . · 
yslcal evidttnce, aap historical evidence 'fire defined in Appendix G of the 

<tl>~;: '·", _, 

The CWM known or suspected of being present at the MRS are: 
• CWM that are UXO (i.e., CWM/UXO) ... 
• Explosively configured CWM that are DMM (I.e., CWM/DMM) that 

have been damaged. 

• The CWM known or suspected'<ibeing present at the MRS are 
undamaged CWM/DMM or..CWM'not configUr,~cj as a munition that 
are commingled with conV'en~ional munitions ffiatwe UXO. 

• The CWM known or st..ispet:;,ted of being present at th~'MRS are 
explosively configured CWM'/JQMM that have not been qamaged. 

'"~it">., ,/<'~ 'j 

The CWM known'or~uspected ofD.~i:Og wesent at the MRS are: 
• Nonexplosi~ely:O~figured CWM/DMM either damaged or 

undamaged \'''"'"'' · · .. ·. · '<::;,r · 
• Bulk CWM (e.g::·tOn ccrntatn'er). 

'<l;,- '',!<;,.., 

.~rrh 'CWI\JI/DMM known or susptited ;of being,J>resent at the MRS 
,a:re CAt~: K941-toxic\•Qas s~t M"' 1 or CAl~ .K942-toxic gas set M-

; ~.2/E11. . . . . .. 

b,!RE!;!lONS': f!teoor,d. the single ~!cihesi~cBre ir~rn a~.ove r,~ the 
• ·l'i::': ..... ·· ... • • .JJox.to tbe ti ht maxrmum store~ 30~; · . · 

30 

25 

20 

15 

12 

10 

0 

DIRECTIONS: Document any MRS-specific data used in selecting the CWM Configuration classifications in the space 
provided. 

No evidence of CWM has been found at MRS 02- Cayo Lobo and Cayo Yerba. (AI Report Section 2.1.2) 
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MRS 02- Cayo Lobo and Cayo Yerba 

No known or suspected CWM hazard is expected at this site. Therefore, Tables 12 through 19 have been intentionally 
omitted according to Active Army Guidance. 
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-~+' 

2. Add tne''S~Qre b 
of the three'fa 
this nut),bW:J~ ~~e 
to the rigbt.···:;.:~~"··· ; 

3. Add tbethre~'~tike!*ari~ · 

Table 11 
0 

Table 12 

Table 13 

Table 14 

Table 15 

recorc:i:this if' · &;.i · /.._ __ _..-.;....-.;...-~...,...-"""""'_._...,.. _ _..~~----t 
MOdule TottJ ,b 

>ff:,h' 

82 to 91 

71 to 81 

60 to 70 

48 to 59 

38 to 47 

less than 38 

Alternative Module Ratings 

14 

Table 17 

Table 18 

Table 19 

0 

CHE Module Rating 

A 

8 

c 

D 

E 

F 

G 

Evaluation Pending 

NO KNOWN OR SUSPECTED 
CWM HAZARD 



sum The Ratios 

lnformati~~:iDqicates' a lo~:potential for con a,mipant migration from the source via the groundwater to 
Confined a potential~int of exposurt)jpossibly due tol,he presence of geological structures or physical L 

controls), "*' · · ··~ 
: ;;~Pifl,~dfiOIIIf:, ~tel ttle single highest \lalue' frotri a~9ve In the box to the 
· ··· <~"'' ··&r/': 17 : fi ht (maximum. varite:: f,J ~' · . · 

There is a thret:i't~n.!i<f water supply well downgradient of the source and the groundwater is a current 
Identified source of drinking water or source of water for other beneficial uses such as irrigation/agriculture H 

(equivalentto Class I or I lA aquifer). 
There is no threatened water supply well downgradient of the source and the groundwater is currently 

Potential or potentially usable for drinking water, irrigation, or agriculture (equivalent to Class I, IIA, or liB M 
aquifer). 

Limited 

~ECEPT(lR 
P,ACTOR 

There is no potentially threatened water supply well downgradient of the source and the groundwater 
is not considered a potential source of drinking water and is of limited beneficial use (equivalent to 
Class IliA or 1118 aquifer, or where perched aquifer exists only) . 

• rd4the sindle highest vai,uejrom abo~~ in tbe, ~o~to the, 
ghf (mtl)(impm v~lue = H}: ··' · !&" <;·. ·· 

L 

No Known or Suspected Groundwater MC Hazard 0 
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Callfaminant 

CHFSc;:~le 

2>CHF 
CONTAMINANT 
HAZARD. FACTOR 

OIRECTIONS:~ Qirct~~he \/RffifliR.II 
' . 

Evident 

Potential 

Confined 

Identified 

Potential 

Limited 

,,::>~v -; ~ ~Yt~ ~ "',A ~ 
!l':l~i:tfOJrfllllttionJndicatesa)j9W potentialfqrcont~:~minant ,Y,igration from the source via the surface water to 

a potentf~~iA.! of ex!)'Qsure (possibly doe to tbe presence of geological structures or physical 
controls). '< ·tAl? . · ;_ 

. ~Jtht §inglt; hiah@St value from above:ft) the box to the 
"(maxJmum V<tiUe = 11}-.,J. 

Identified rece.ptorS;~I\lave access to surface water to which contamination has moved or can move. 

Potential for receptors to have access to surface water to which contamination has moved or can 
move. 
Little or no potential for receptors to have access to surface water to which contamination has moved 
or can move. 

• ~RECTIONJ: : Rif~'Orcf'(he single hlghe~tvatl.fe :{rQm abpve' in .. the box.to 
. "16 k .· '"lr~;lfla righf·~JD.axfmum value"" H). ···.··· ··< .. "'! •• 

No Known or Suspected Surface Water (Human Endpoint) MC Hazard 

16 

Ratios 

M 

L 

H 

M 

L 



, Ratios 

H 

M 

L 

M 

L 

No Known or Suspected Sediment (Human Endpoint) MC Hazard D 
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MRS 02-

Potential 

Identified 

Potential 

Limited 

RECEPTOR 
FACTOR 

Value 
H 

M 

L 

Value 
H 

M 

L 

No Known or Suspected Surface Water (Ecological Endpoint) MC Hazard D 
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·cladflcati$L. 
Evident 

Potential 

Confined 

"" 
DJtECTIONS: Circl .. 

Cllssilcation .... 
Identified 

Potential 

Limited 

'RECEPTOR 
FACTOR . 

~(llm~t and their .comparison 
,tArnin;Ant!": can.be recorded on 

l"ni'th:unlnA.nf ratiO$ 
Based' on the CHF, use . 

on;uspected MC bazard 
of,~t~le. 

Description 
Analytical data or ,observable evider'it:a indicates that con.tamination· il') the sediment is present at, 
moving t : . o, iJ'Yi,Jtas moved to a poll:lt of exposl1(e. ' • · · · · · 

Contart\inEJ.~jon in sedin\ent tJas moved i>(ltyslightly beyond thli! source (i.e., tens of feet), could move 
but is noU'ito,ying appreci~bly, or informationHS nu( sufficient to make a determination of Evident or 
Confined:' ··· A ,,. ' 

Identified receptors h~ve access to sediment to which contamination has moved or can move. 
c w,,, 
,,.. ' :',; 

Potential{dF'teceptofs·tQ .have access to sediment to which contamination has moved or can move. 
'• .. / 

7 

Little or no potentt1ltt6.r receptors to have access to sediment to which contamination has moved or 
: y 

can move. ''" 

fhe:.single hiqhe§tvalua .. from above in:the box to the 
~iriltum value = H). • . " .... 

:· .. Ratios 

·Value 

H 

M 

L 

Value 
H 

M 

L 

No Known or Suspected Sediment (Ecological Endpoint) MC Hazard 0 
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···· Fbttro 

Antimony 3.1 22 0.141 

Barium 52 15,000 0.003 

Chromium 30 100,000 0.000 

L 

H 

beyond the source (i.e., tens of feet), could 
Potential not sufficient to make a determination of Evident M 

Confined D 
L 

Value 
H 

Potential Potential for receptors to have access to surface soil to which contamination has moved or can move. M 

Limited Little or no potential for receptors to have access to surface soil to which contamination has moved or 11 
L 

No Known or Suspected Surface Soil MC Hazard D 
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MRS 02-

400 0.011 

23 0.001 

23,000 0.007 
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MRS 02- Cayo Lobo and Cayo Verba 

MLL 

Alternative Module Ratings 

22 

G 

G 

B 

c 

D 

E 

F 

Evaluation Pending 

No Longer Required 

No Known or 
Suspected MC 

Hazard 



MRS 02- Cayo Lobo and Cayo Yerba 

;,,,.,,~,.~,;:,,.:-,;«..,-/,""'<'"·'·'' ~ ·' .. ,., 

.. ,.,",~s,,.,,,t;,. ~'"u··,,~,,},~,·~::·'::::. :~able''29 
···.·,irc~:;,;::.;. MR·S.Pri~rity 

'<uuuuuuuuuu/;,,_\::i4;~\>J.J;,,"•~"J'?-,L•-;),,·{. ~ ·>", " < 

DtRECTIONS: jpjr~!,~~.~ttetrating foriea.Qttmo~ule recq~~ed inTable 10 {EriE)~ Table~O (CHE), 
and Table E). Otrcl~thii!'.Gor£1!lSponding .n ertcal priority for ea'Ch mOdule. If tnformaficn to 
determine: · Js not av<:J,ilable' c · approp.date alternative .module rating. The MRS 
f>riority is the single. ftlghest priority;'t~cord this relative priixityJn the. MR,S Priority or Alternative MRS 
Rating at the bottom of the table. · ··· :::. :.. · · ····· ·· 

Note: An MRS assigrtet'Jif?riority 1 has the ~.igoest relative priority; an MRS assigrt~d Priority 8 has the lowest relative 
priority. Only an MRS with C .· ox¥norsuspected . .to·be'Presentcan be assigned Priority 1; an MRS that has 
CWM known or ~u-~q.~o · t cannot be assigned 'F'rlorlty 8. 

c 4 D 4 

D 5 E 0 5 
E 6 F E 6 
F 7 F 7 

G 8 

Evaluation Pending Evaluation Pending Evaluation Pending 

No Longer Required No Longer Required No Longer Required 

No Known or Suspected Explosive No Known or Suspected MC Hazard 
Hazard 

.MR~"Pfft0.~1ri~f;lr 'lt.TER~.ATIVE MR~ FlATINQ 3 
~'""', •• """'.'A;,;:" 
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MRS 02 - Cerro Balcon 

Table A 
::sa~kground;"lnformation::cc 

··DIRECTIONS: . · formati~~ b~low for the MAS to l;te evaiJ~ted: M~ch of this infor~ation i~ .. 
available d DoD databases. If the MRS Is routed on a FUDS property, the suitable 
FUDS prope ion should be substituted. In the MRS Summary, briefly describe the UXO, 
DMM, or MC that are known or suspeete(f t~ ' p~e~~~t, the exposure setting {the MRS's physical . . 

···· t:an~ronment), any other incJdental nonmu ·· s-related contaminants{e.g:, benzene, trichloroethylene) 
fQund.at the MRS, and any•potentially exposed ~.uman and ecological receptors •. If possibre, include a 
map~t~e MRS. . ' .· ... . . 

Munitions Response Site Name: MRS 02- Cerro Balcon 

Component: U.S. Army 

Installation/Property Name: Culebra Island Site 

Location (City, County, State): Culebra Island. Puerto Rico 

Site Name/Project Name (Project No.): Culebra Island Site PRDF/FRMD: 

Date Information Entered/Updated: 19 December 2011/Feoru~~'Y 2013 ·· 

Point of Contact (Name/Phone)· Lavne Young (410 332 4806) 

Pro 
,,,,,,~wt::," . 

>."·<:."· .•• :::·.~, .•. ject Phase (check only one): Rl 
..• 

... •· '!·.··:, •••••.. 

DPA DSI ./ f:u DFS .. 
' ~,, ', ~ 

YC •:. ''-'~ <<::••::> 0 RA-C DRIP 0 RA-0 ORC 
'··· ... 

······· 
,, " 

----------------

DRD 

0 LTM 

Note: This Draft MRSPP was creat .. ~oordinatjonwith the U.S. Ar:tny Corps of Engineers and additional project stakeholders (e.g., 
U.S. Environmental Protection Agency,.Plierto Ricq.eJ::~vi.ronmental Quality Board). Prior to being finalized the MRSPP will be included 
in a public notice and wm beavailable for ~ic(~vi~W· 

Me dia Evalua~ed (check all that apply): ".J .. 
... 

D Groundwater 
''";;;,·, ''·· 

D Sediment (human receptor) '· 

../ Surface soil '·,,, '. ,;~~ . D Surface Water (ecological receptor) 
.. , . 

D Sediment (ecologicq,t.:receptor D Surface Water (human receptor) 
'l 
',. 

Note: Pre-detonation surface so11 s:arnples collected by Ellis dunng a 2006 clearance at Cerro Balcon were used for the MC 
evaluation. · · 

MRS Summary: 
MRS Description: Describe the munitions-related activities that occurred at the installation, the dates of operation, and the UXO, 
DMM, or MC known or suspected to be present. When possible, identify munitions, CWM, and MC by type: 

The MRS includes Cerro Balcon located within MRS 05 on Culebra. Cerro Balcon is a 38 acre former mortar range. 

Description of Pathways for Human and Ecological Receptors: 
Potentially complete pathways exist for residents, construction/utility workers, trespassers, outdoor site workers, and biota for MEG in 
the surface and subsurface at Cerro Balcon. Potentially complete pathways exist for residents, construction/utility workers, 
trespassers, and outdoor site workers for MC in the surface water and sediment through ingestion or dermal contact at Cerro Balcon. 

Description of Receptors (Human and Ecological): The current human receptors at the site are residents, construction/utility workers, 
trespassers, outdoor site workers at Cerro Balcon. Ecological receptors include a variety of species at the site. 

1 



MRS 02- Cerro Balcon 

, ·: ·: ;:,;::s.~~f~~~~·~!:::·: Tab!-"1 ... , .......... ,.... :f . , 
··;~t"'x;;k. ·liW.~,Mgoillif!*2ffuo~tionsiype Data eiimenf'Table 

. DIRECTioNS: aelow are 'tt·~ta~tW~U~ns of munltio~ and their Ctescriptioru~, Clrqle the scores that correspo~d with 
!!, the munitio.nsWPes known or suspeQl'edto be present at the MR~. ; . · · ·· 

. Note~ The term{!rpractice munitions, small arms ammuniti9J1, physical evidence, ~nd historical evidence are deiined in 
Appendf.xC~ilePrimer. ·· • · · 

• UXO that are considered most likely to function upon any interaction with exposed persons (e.g., 
submunitions, 40mm high-explosive [HE] grenades, white phosphorus [WP] munitions, high
explosive antitank [HEAT] munitions, and practice munitions with sensitive fuzes, but excluding 

Sensitive all other practice munitions). 30 
• 
• 
• 

Hand grenades containing energetic filler. 
Bulk primary explosives, or mixtures of thesfil With environmental media, such that the mixture 
poses an explosive hazard. 

UXO containing a high-explosive filler (e:g., ROX, cOrrtPosition B), that are not considered 
"sensitive." ' • 
DMM containing a high-explosiv~'flllerthat have: • m 

Been damaged bybtlrr\ing or detonation 

High explosive (used or • damaged) 
Deteriorated to the point of instability. 

• UXO containing a pyrotechnicf!ller other than white phosphorus {e.g., flares, signals, simulators, 
smoke grenades). ·· . "/ 
DMM containing a pyrotechnic filler ott)Sr than .• whlte phosphorus (e.g., "ff~i$$, .. signals, 20 
simulators, smoke grenades) that have;;· .• ·:;:,o./· 

Pyrotechnic (used or • 
damaged) 

High explosive (unused) 

Propellant 

Bulk secondary high 
explosives, pyroteehnics, 
or propellant / 

Pyrotechnic (not u~ or 
damaged) ·· 

Practice 

Riot control 

Small arms 

• 

• 

'B~):)"i)ji:iarnaged by burningordetenation 
Deteriorated to the point of instli\bility. 

DMM containing a<higi:J-expJosivefiller that: . 
Have not been damaged by burning orcietonation 
Are netg~teriorated to the point of instability. 

(jJ'{o' containing mostly single-, double~, or trlp!e-based propellant, or composite propellants 
{,.g;, a ro~tmotor). . . .·· ·.·· 
OMM containin-g mostly single--; doubl~:. or triple-oas6d propellant, or composite propellants 

· (fiJ.g., a rocket motor) that arer 
maged by burflirig or detonation 
.teriorated to the point of instability. 

D ~ntaihfhi;Jmostr,Yc\}ingle-, doubl~-. or triple-based propellant, or composite propellants 
(e.g., a roekefmotor):t' i ·· .. 

·. th~t<·~r~'bulk seco~daJ¥:Jl)~Qtl explosives, pyrotechnic compositions, or propellant (not 
ined irha munition), or miXtures of these with environmental media such that the mixture 

explosive hazard. · · 

• DMM containing a-.pyrotechnic filler (i.e., red phosphorus), other than white phosphorus filler, 
that: · '·" .... : •. 

Have not been damaged by burning or detonation 
Are not deteriorated to the point of instability. 

··~ ·*~•, practice munitions that are not associated with a sensitive fuze. 
~ .p*·OMM that are practice munitions that are not associated with a sensitive fuze and that have not: 

. •/ Been damaged by burning or detonation 
;• Deteriorated to the point of instability. 

• UXI'9or DMM containing a riot control agent filler (e.g., tear gas). 

• Used munitions or DMM that are categorized as small arms ammunition. (Physical evidence or 
historical evidence that no other types of munitions [e.g., grenades, subcaliber training rockets, 
demolition charges] were used or are present on the MRS is required for selection of this 
category.) 

Evidence of no munitions Following investigation of the MRS, there is physical evidence that there are no uxo or DMM 
...,. ___________ _,1-...,..:;P~resent, or there is historical evidence indicating that no UXO or DMM are present. 

• 

MUNITIONS TYPE rd the single highest score from .. al)ove in the box to the 
fit(JT~aximum ~c{>re ;,;: ~0). ·· 

DIRECTIONS: Document any MRS-specific data used in selecting the Munitions Type classifications in the space provided. 

Cerro Balcon was historically used as a mortar range target. (RI Report Section 2.1.2} 

2 

15 

15 

10 

10 

5 

3 

2 

0 
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MRS 02- Cerro Balcon 

~ ... . :r86ie 2 ., 
EHE'M~dule: sou~6e of Ha~ardDlcta Elemeni,TaJ;)re' 

.QIRECTIONS: Below are . 
withll!#fe 

Note~ The terms format· 
defineq h Append I ..... 

· ribing SOI,If(le8 of eXplqli}iVe. hazar.. Circle t~e Scores that correSpond' 
ards knJ>Wrl or suspj'¢.tfrd to be:'f1resent at the MRS. · ·' 
§mall arrrt~ff~nfle, phy$lt;al avidetf.ce, .. an(lhistoricctl evldenee are 

Former range 

Former munitions treatment 
(i.e., OB/OD) unit 

Former practice munitions 
range 

Former maneuver area 

Former burial pit or other 
disposal area 

Former industrial operating 
facilities · 

Former firing points 

• The MRS is a former military range where munitions (including 
practice munitions with sensitive fUzes) have been used. Such 
areas include impact or target aiE'l'as and associated buffer and 
safety zones. A''' 

• The MRS is a location wherer~xo or DMM (e.g., munitions, bulk 
explosives, bulk pyrot.echniC,'or bulk prqgellants) were burned or 
detonated for the pufpo~e of treatment pfror to disposal. 

/ ~.,\ 

• The MRS is a form~rmilitary range on whictl'oiily.practice munitions 
without sensitive fu:Z~SiiJI(ere used. ·. 

' \ r ' :;~),'>._ 

• The MRS is a former maneuver areawhere no munitions other than 
flares, ·simulators, smokes, ai't8·.~tariks were used. There must be , ....... , .f/ 
evidence tQat no other munitionS' were used at the location to place 
an MRS'Into.thi~ category. 

• The MRS is a locationii,Vhere DMM WQ~e buried or disposed of 
(e.g., disposed of into 'a~ater body) wlli()ut prior thermal treatment. 

' " ! ·'-, '. 

"fl:le:lylRS is a lobation Jhat is lfTqrff)er munitions maintenance, 
m~facturing, or CterNiliU;irization facility. 

•. The MRS is a firing pai{1t, where the firing point is delineated as an 
'•· :*' . .MRS'.se arate from therest of a former military range. 

Former missile or air ct'iftlse.. • 1 ' ···.· SIs a. former mi!'s~!e defense or air defense artillery (ADA) 
artillery emplaQem~tnts '"·· ,;) .. ,cement not associated with a military range. 

Former storage or transfer 
points ";·, 

"; , 

Former small arms range; 1 

'''%,,, 

Evidence of no munitions 

• , The MRS, is a locatiorTwVIihere munitions were stored or handled for 
~:''\., '\ \,. 

1 ,;'transfer~et!JI(een different modes of transportation (e.g., rail to truck, 
Jruck to wea on system). 
Th""Et'MRS is'a.tormer military range where only small arms 
amrnunition was used. (There must be evidence that no other types 
of itions [e.g., grenades] were used or are present to place an 

nto this category.) 

.. ;,FQ)J6wing investigation of the MRS, there is physical evidence that 
',, &tpo UXO or DMM are present, or there is historical evidence 

w indicating that no UXO or DMM are present. 

'oiJ;J~C1]0NS:, R~ord. ,hfSitW,lt h~~ht§t §fCO[e rro.rn aPo~e in the box 
: '., ,' •. ·.... to tlm~tght (maxn::uurn,scote? 1a), 

Score 

8 

6 

5 

5 

4 

4 

2 

2 

0 

10 

DIRECTIONS: Document any MRS-specific data used in selecting the Source of Hazard classifications in the space 
provided. 

Cerro Balcon was used as a mortar range. (RI Report Section 2.1.2) 
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MRS 02- Cerro Balcon 

Note: 

Confirmed surface 

Confirmed subsurface, active 

Confirmed subsurface, stable 

• Physical evidence indicates that there are UXO or DMM on the surface of the MRS. 
• Historical evidence (i.e., a confirmed report sUI;:has an explosive ordnance disposal 

[EOD], police, or fire department report that afi:'lncldent or accident that involved UXO 
or DMM occurred) indicates there are UXO or OMM on the surface of the MRS. 

• Physical evidence indicates the presE1nce or DMM in the subsurface of the 
MRS, and the geological conditions at thE! e likely to cause UXO or DMM to be 
exposed, in the future, by naturally'opourring phenomena (e.g., drought, flooding, 
erosion, frost heave, tidal action}, o'r'iritrusive activities (e.g., plowing, construction, 
dredging) at the MRS are likE!Iy to expose UXO or DMM. 

• Historical evidence indicatijs that UXO or DMM are located in the subsurface of the 
MRS and the geologic~! CO(l~[tions at the MRS are likely tl:! oavse uxo or DMM to be 
exposed, in the future, tly naturally occurring phenomena (e.g.;,Cirought, flooding, 
erosion, frost heave, tidal1;cU~b)..or intrusive activities (e.g., plo~ing, construction, 
dredging) at the MRS are likely:t:oexpose ,l;I,XO or DMM. · 

' ">,,, .... ~::,;;,,;:,,..-

• Physical · · · e indicates the presence of UXO or DMM in the subsurface of the 
MRS and f ··ical conditions aHlYiifMflS are not likely to cause UXO or DMM to 
be exposed, in tlJefQtur~t,-,.py naturally occf,!rring phenomena, or intrusive activities at 
the MRS are· elyft(caUs€1 UXO or DMI\4 t~pe exposed. 

• Historical evide indicates ~hat U)<O or DMM.are located in the subsurface of the 
· Mf1S and the gecili?Qieal condifioij$ aU!l~ MRS are,notlikely to cause UXO or DMM to 

. ·"i&.P sed, in the f\!tflre, by naturally ooourring phE!notnena, or intrusive activities at 

20 

. · ·· t are not likely teo caus~ UXO or DMMlo be exposed. · 
.-----------------------~~--------~ ~------~·~~·~·~·~----~c~···~·~------------------------~---------1 

. sical evide~~.!> (e;g;; munitions d~rls such as fragments, penetrators, Suspected (physical 
evidence) 

Suspected (histori~iitt?t; ... · 
evidence) · ·XJJ~. • 

Subsurface, physical 
constraint ·. 

projectiles.,shell casings,''li'nk~. fins), other than the documented presence of UXO or 
'v;itRMM, i~dic.liting that UXO or DMM may be present at the MRS. 

There.{S Physical or hist6dpa~'~vidence indicating that UXO or DMM may be present in 
: e subsurf~.e, but there is a physical constraint (e.g., pavement, water depth over 

Iii 
2 

•. . feet) pqilvi!nting direct access to the UXO or DMM . 
.---------------~----------~~ ~-----·~···~'~~-------------------------------------------+--------~ 

Small arms (regardle'S$;9f 
location) · · 

Evidence of no munitions 

• Tl)e p(esence of.small arms ammunition is confirmed or suspected, regardless of other 
factof!l?:~>uch as g~ological stability. (There must be evidence that no other types of 
mun,ltions [e.g., grenades] were used or are present at the MRS to place an MRS into 
this oateyory.) 

~f ' ' 

Following investigation of the MRS, there is physical evidence that there are no UXO 
· present, or there is historical evidence indicating that no UXO or DMM are 
t. 

0 

25 

DIRECTIONS: Document any MRS-specific data used in selecting the Location of Munitions classifications in the 
space provided. 

Previous investigations at Cerro Balcon have confirmed the presence of MEC and MD items. Numerous MEC items 
were found during a 2006 NTCRA on the surface and in the subsurface. (RI Report Section 2.1.2) 
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MRS 02 -Cerro Balcon 

,_,, .... "' .. "- -.if:a::;'4;1•e;4-: ; 
//.,·..i·"1;~x7ii'"~", I' ·u 

:?:::;:~~~~&i" •~~lllll~ili~:- ease of Access:'oata Elenreni::'Table 

.OIR.ECTIONS~ Below ar~'f~'~F''~fas~lfioations of barrier typesthat {)an surro~n€1 an MBS and ... their descriptions. The 
bl{n;lertype is .. directly related tQ the easerofpublic access to"the MRS~ Ci{cle the sco(e that correspond$ 

· .. wltffthe ease of access to · 
Note: The term barrieP4sdef!nel;i 111 ~P-

No barrier 

Barrier to MRS access is 
incomplete 

Barrier to MRS access is 
complete but not monitored 

Barrier to MRS access is 
complete and monitored 

• There is no barrier preventing access to any part of the MRS (i.e., all 
parts of the MRS are accessible). 

• There is a barrier preventing acq~ss to parts of the MRS, but not the 
entire MRS. '''"''' 

') 

• There is a barrier to 
is no surveillance (e.g., by a guard) to e 
effectively preventin!;Hlccess to all parts of 

' .\'"''" 

• There is a barrier preven~ir1g acces5,e,(~:all parts of MRS, and there 
is active, 9ontinual surveillance. (13·9·· by a guard, video m~nitoring) to 
ensure t~tth~, .. barrier is effectively(!lreventing access to aft parts of 
the MRS.\, '"'.... . , 

OIFtEC~II~lfl~k.J~ecordthesi~qf••b!ghestsc()r&:trqm'
1

above in the box to 
right\m~im~m score"' 10}T", ·· 

DIRECTIONS: Document an~JRS-specificdata used in sE)lecJing the 
provided. " Ji' ' ' · 

· .... Ji::, /il:;,,.· "·'''' ... 
Cerro Balcon contgins resid~gtial anaundevelope~. properties. Report Section 2.1.2) 

/c , '<n;,l~~ , ... , 

5 

SCore 

• 
8 

5 

0 

10 



MRS 02- Cerro Balcon 

StatuEU:>f Prop,tty Data E'em.enlt@b"e > ... 
· ~'"''·3<·,;'·:T""""""' · """"""" . ·· d\<~X"""'"""".'···' ·"""""""·, '"""""· :· 

• -DIRECTIONS: BeloW~are three ~~-a~sifications of th~:$j~tus of a propertyWithin th~·Departm~~t of Defense (DoO) and 
their desqriptions.:, Circle the score tfia;~:;ttllttesponds with-~ stattisjof property at the MRS. 

Non-DoD control 

Scheduled for transfer from 
DoD control 

DoD control 

• The MRS is at a location that is no longer owned by, leased to, or 
otherwise possessed or used by DoD. Examples are privately owned 
land or water bodies; land or water bodiesi(}wned or controlled by state, 
tribal, or local governments; and land or water bodies managed by other 
federal agencies. · :>:~. 

• The MRS is at a location that is ownedByDoD, but that DoD has leased 
to another entity and for which DoD does ]lOt control access 24 hours 
per day. 

• The MRS is ·on land o{ is a water body that is owned, leased, or 
otherwise possessed byDoD, and DoD plans to transferthat land or 
water body to the controlllfanother entityJe.g., a state, ~ibal, or local 
government;(.a private party; -~nother•fed(;)ral agency) within 3,years from 
the date thE(''F~l:QJ0col is appliech".''' . . · 

"lig;f;;;r~-,., ··.":tA~\:,< ,., 
• The MRS is orrl:andor)~ a water bodyJh~t is owned, leased, or 

otherwise possesSed by Q.oD. With reswectto property that is leased or 
J;2~er11Vise posse~ff;l. DoD mu$t"·control aceess to the MRS 24 hours 
per day, ~~ery day,Pf t!le ca}l'!.fldar year. ': 

~/,;)';/,• 

.... ~~:~F, . ........ .... ~~;;:!: .............. ,~· .. ~·. . ......... ····r·........ :: ...... -=· ... . 

·aCTIONS:. Record the. single hlgh§St!Jtore from above Jri the box 
-~ilft ,;;itQ·the,,~ight (maxirimm$core·~ 5); 

'''''vie/" 'c 

Score 

3 

0 

5 

DIRECTIONS: [)QcUmentatll!Y ' -specift:~lO~ta usec;lj~ sele~tl~g;the Status of Property classification in the space 
pro)lided. ., ·. ., 

The majority of~~(ro. Balcon is resitis~'tial land,~~d undevel~ped land. (RI Report Section 2.1 .2) 
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MRS 02- Cerro Balcon 

'?r';'f's"f"£:;c; Tabl;e"f&. 
P~pulition o'n~ii\t;oata .;,(emerit ritbre 

, y;)Jr 

iptions. Determine' the population 
the fv1RS, i!Jcludingthe area within. a" 

> 500 persons per square 
mile 

100-500 persons per square 
mile 

< 1 00 persons per square 
mile 

• There are more than 500 persons pe~square mile in the U.S. Census 
Bureau tract in which the MRS is loeaf~d. 

• There are 100 to 500 persons' per sqUare mile in the U.S. Census 
Bureau tract in which the MR9Js located, .. 

·;e;;~ .. 

• There are fewer than .. 100 persons per square mile in the U.S. Census 
Bureau tract in whicl':! th~ MRS is located. · • ··" 

-,;:.>-

" ' 

"'116B&.' ~.ecorq the slngJt highest score ·ifn,m above in the box 
' < to the righ~ ~a}(itflUQl.S20r~ = 5)'. '· · 

Score 

5 

3 

DIRECTIONS: Document any MRS-specific dat~used inselecting the Ropu/ation Density classification in the space 
provided. \ · •j• 

, (!':C '4o~§. w;t. • \' \ /i ·s, .. " .. <: 
The 1sland of Culebra has a poPtJJatfbh deQSJ.tY, of 62.4 p~rsoi)S per square mile. (RI Report Section 2.1.2) 

(,~ ... L~~- '".: .... ·>... \ \ .. ··/~::: • ,. 
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MRS 02- Cerro Balcon 

DfBECTIO.N$:' .BSJ~ a 
inhabite 

··strvcu.l 
ofinha 

Note: The term.JE?habite 

26 or more inhabited structures 

16 to 25 inhabited structures 

11 to 15 inhabited structures 

6 to 10 inhabited structures 

1 to 5 inhabited structures 

----+--

"Table t":::;;\ 

. CipulltionNear ttaZir:P oa ·· 

• 

• 

• 

There are 26 or more inhabited structures located up to 2 
miles from the boundary ot the,MRS, within the boundary of 
the MRS, or both. ········ "·· 

There are 16 to 25 if\1;\a,blted structures located up to 2 miles 
from the bound~fy ottfle MRS, ~thin the boundary of the 
MRS, or both:f:li:" · 

There are 11 15 inhabited structures loc~~ed up to 2 miles 
from the boundary.of the M~. within the boupdary of the 
MRS, or both. ~, •. 

• 'F{lerEtare 6 to 10 inhaoiteq"structures located up to 2 miles 
fro61 thed~ounqary of the MRS, within the boundary of the 
MRSii:·QJ bOth~. ~,. , '·~······ 

. '':?tL 

,, ". There are 1 to 5 ~!:']fla~ijed structures located up to 2 miles 
·• · "

1''··from the bot,~ndary of the MRS,,within the boundary of the 
\*' MRS th "•· ."...... .. , or bo\ . . · 

'\ '.i' 

• / l'here.are no il'\~abited structures located up to 2 miles from 
the UQUndary oftn,e,MRS, within the boundary of the MRS, or 
both. 

'bl~:~crrot.sr· Ae®r"d lhe §infille IJ9he~t$eol'e from above in 
• '''~"' 

0

······.' ····,.L .... the;bo~JQtlle right (maximum ~90re :::;g). .. .. 

Score 

4 

3 

2 

0 

5 

DIRECTIONS: Docum~~~fl~;;,rv1RS-speci1~~·data used in selecting the Population Near Hazard classification in the 
space providi!:f. r, "'1 '>;. }%h.; 

There are greater than 26 inha6~(i,15truetufes within two miles of Cerro Balcon. (RI Report Section 2.1.2) 
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MRS 02 -Cerro Balcon 

Residential, educational, 
commercial, or subsistence 

Parks and recreational areas 

Agricultural, forestry 

Industrial or warehousing 

ra6le,a 
Types of Actrvities!Structures;,Data Ehtm'eflt Table 

, ~ ~\5tivities ~ndlor inhabited st~~otutes and ttietr, descripttons. · Review the 
df~ structures that':are p~esent two m:Ues of the MRS and circle the 

• Activities are conducted, or inhabited structures are located up 
to two miles from the MRS's boundary or within the MRS's 
boundary, that are associated with any of the following 
purposes: residential, educational, child care, critical assets 
(e.g., hospitals, fire and rescue, police stations, dams), hotels, 
commercial, shopping CE'lmters, Rlaygrounds, community 
gathering areas, religiqlls sites, dr Sit,~s used for subsistence 
hunting, fishing, and gathering. · 

• Activities areconducted, or inhabited structures are located up 
to two miles fro~the.MRS's bgundary or within the MRS's 
boundary, that are associated wi.Jn parks, nature preserves, or 
other recreational usesk · 

• ActiVitie~ arebonducted, orinha~ited structures are located up 
to two mlles frem tbe MRS's bo'undary or within the MRS's 
boundal'\y, that are':S.ssociated witp agriculture or forestry. 

>r> ., ·.,, ~-;'<:"'·:;.--'· 

Activities are~onQ:.wcted; 'or inhabited structures are located up 
· ·tt;t.two miles f~brn tne MRS's boulldary or within the MRS's 

boundary, that are associated with industrial activities or 
\t'Vatehousing. 

,·. ",,' ":.. 

•,' .~. ' ' '", "v •• 

;• !:here are® known opecurring activities occurring up to two 
.miles from the. MRS's boundary or within the MRS's boundary. 

' , "'-.,,,£_, 

QJRiiCTlpNS: Ftecdrdthe.slngle higt)esf aorefrom above in 
.,,, ·· '' •>tha.l:)oxto the right{t'tu:lxftl'lum .score= 5). 

3 

2 

5 

DIRECTIONS: Document aq,~tM RS-spec}i,fiCi:data used in selecting the Types of Activities/Structures classifications in 
the space prov1p~'Q. · .. 

The land use on Cerro Balcon is r~sli~l and undeveloped land. (AI Report Section 2.1.2} 

9 



MRS 02 -Cerro Baleen 

Ecological and cultural 
resources present 

Ecological resources 
present 

Cultural resources present 

No ecological or cultural 
resources present 

ECOLOGICAL AND/0 
CULTURAL RIIS.QUR 

• There are both ecological and cultural res9urces present on the MRS. 

• There are ecological resources present9n the MRS. 

• There are no ecologic~f;;:resources or cultural resourc~s present on the 
MRS. . ..... .. 

,rd the single'llighest scor~ from above in thl? box to 
. imum score',;: 5~;;;.,, .. , 

DIRECTIONS: Document any MRS•sp~fific data used in selecti!"'\H~~,,Ecologi~a( and/or Cultural Resources 
classification i~tllle.,$Pa~e·pro.vided. ': ~.. · ·.. . ' . ,, 

'. / ''if!·..!'" '< :.:;; 
There are no known threatenet!J,,Ot·~ndangefe<;1 species at Get,!;!> Baleen .. (RI Ffeport Table 6-9) 

'· ~Ao,,~.,,. '·, 

5 

3 

3 

0 

······ ;·;· .. , 
According to the Nation(il Register Tnfot!Tlatiert~steuJ1 (NRIS),National Historic Landmarks (NHL) list, National Heritage 
Areas (NHA) list, and Nl:ltiofia!1Park s'E¥~icfi• {NPS),. th~re are no registered cultural resource within the boundaries of the 
Culebra Island site. $rrthe lsf~(';ul~brita .. 07) is an historic lighthouse called Faro Isla de Culebritas; however the 
lighthouse is outside of the MRS~:7 bound (RI Report Section 2.1.2) 

'<iiJ;,.' A,,, • 

10 



MRS 02 -Cerro Balcon 

DIRECTIONS: 

1 ~ From Tabls$'':1i..ia,,recor~iii1e 
data element scar~$ in the 
Score boxes to the right 

2. Add the Score ~oxe;>j~r e.~ch • 
ofthe three facto~~nd record 
this numb~r in, tlle Value bm~e$ · 
to the right: ; .;;, ···"' ·· 

a. Add. the th~~sV:aluee~~~and 
refor<f this num~~r in"~.~~,·~J:IE~ · 
Module Total box below: 

4. Circle the appropriate~'t~ng~ tor 
the EHE Modi.Jre Total'belo\V; 

5. Circle the.!H~·U~~ui~·R~ling 
that corre!)P~{\d$. t~ Jl:l~ r~nge 
selected and record ttirs value ;in 
the EHE Modl.ll~ R~tint box 
found at tbe bottom of the tabfe. 

)J·,, 

Note: 
An alternative module'"ratingJnay' be .. 
assigned when .~'moc.ktfe,.f~tter rali'ng<is 
Inappropriate. Af1a't~rn~tive.m@u~e' 
rating is used when r09re .into~m~tion· i~' 
needed to score one or more· (;lata 
~laments, cont~m1~9ltq.n .ca,t an.,M~S w<1ts 
previously addresseq~ or there. i~('nQ 
reason to SU$pect contamina'tionwa~ 
ever present at ah MR~. 

Table 1 25 
35 

Source of Hazard Table 2 10 

AecessibiiJty Fact()r Data ~l:ement~ 

. 92 to 100 

82 to 91 

71 to 81 

60 to 70 

48 to 59 

38 to 47 

less than 38 

Alternative Module Ratings 

11 

Table 3 25 

Table 4 10 40 

Table 5 5 

Tabtf} 6 

Table 7 5 
11 

Table 8 5 

Table 9 0 

86 

EHE Module Ratfng 

A 

c 

D 

E 

F 

G 

Evaluation Pending 

No Longer Required 

No or Suspected 
Hazard 

B 



MRS 02 -Cerro Baleen 

91RECTIONS: 

CWM, that are either UXO, 
or explosively configured 
damaged DMM 

CWM mixed with UXO 

CWM, explosive 
configuration that are 
undamaged DMM 

CWM/DMM, not explosively 
configured or CWM, bulk 
container 

The CWM known or suspected of being present at the MRS are: 
• CWM that are UXO (i.e., CWM/UXO) 
• Explosively configured CWM that are"pMM{l.e., CWM/DMM) that 

have been damaged. " 'i"e&,s 

• The CWM known or suspected;of being present at the MRS are 
undamaged CWM/DMM or,(;WM not configured as a munition that 
are commingled with conven~fonal munitions tha~ttre uxo. 

• The CWM known or susp6€ted of being present at the MRS are 
explosively configured CW.rvf/DMM thathll,ye not been @tll?J.ged. 

The CWM kno .. n or l'!uspected ofheirf{fpresent at the MRS are: 
• Nonexplosive'I~;;Q()Oli!j!.~red CWM/El.MIV!,.either damaged or 

undamaged ." ·· · ,~ . , 
• Bulk CWM (e.g\tbn container). 

.::/ :.1 •• 0WM/DMM kn~CJ or susp~f;!£tf being present at the MRS 
CAIS Kg41 and CAIS Kg42 a:re CAl$d~.941-toxicigas &~t M·1 orCAIS·K942-toxic gas set M-

. "'"'2/E11. "M"· . ' 

CAIS (chemical ageot 
identification sets) ; v'f,:; 

Evidence of no C.WM 
'"" 0::, 

• Qj~. othefthartCAIS K941'and K942, are known or suspected of 
belng P:~laSent attheMRS. · \ 

' ~7'•.)<':,\,' ..... ,..,, 

• ... JipUowinfinvestigation; the physical evidence indicates that CWM 
areJlQt present;,at the MRS, or the historical evidence indicates that 
c\11./M'are not R.tes(3nt at the MRS. 

30 

25 

20 

15 

12 

10 

0 

DIRECTIONS: Document any MRS-specific data used in selecting the CWM Configuration classifications in the space 
provided. 

No evidence of CWM has been found at Cerro Baleen. (RI Report Section 2.1.2) 

12 



MRS 02 -Cerro Balcon 

No known or suspected CWM hazard is expected at this site. Therefore, Tables 12 through 19 have been intentionally 
omitted according to Active Army Guidance. 

13 



. . ~ 

1. From Tabtes~i,.:1'9,,r:~HO~'the 
data element score§ in the 
Score boxes to the right. 

2. Add the score'f.loxe$",}~r each 
of the "three factors ~rid record 
this numb~r in the Value boxe~ 
to the Jight. 

'"'~. • ~~·-,.3}1(c; ; '• .. '1t\. > 

3. Add the th:ree :V:alueboxes and 
record this riumbefliirt';Jtl~;ettg ,, .. , 
Module tot~l1i,,~ox below. ·"· 

: '\:r1;!<,l>\' ·~ 

4. Circle the appr,ppria~e ran~,e for. 
the CHE Mo(IUI~.~1Total bef()w. 

5. Circfe the CH~:II!()d,~ J:l~~irtg 
that correspond$ to th, · e*' 

Note: 

selected a9d re~§rd !~·rs y~luedn ., 
the CHE Module''Rath1g box 
found at theboftbf!n ot,,t,he"tati're. 

An atternative modul ·· g rna,¥6e, . 
assi.gned when am .. Jetl,er rating is 
inappropriate~ Ar1 att,~rn~tiv~ m()du{e 
rating is used VIJhen more'.;it'lfQrmatioil is 
needed to score on'e'or·more,dat<:t' 
elements contamrnatioit'"at al\t MRS' was 
previouslyaddr~ssea. o~;*'t .... , 
reason to suspect oontami 
ever present at an MR$:; 

Table 12 

Accessibility Fact9r Data Eleroeots 

Location of CWM 

Ease of Access 

· •··· ~ecepttir Factor o,~~a Elements 

Poputatfbn Density 

PopulationNe~r Haza(~c. 
. "·~ 

T¥pes of Acti~l'tie~/S~uctures 
''• '\oc; 

, •. EcQ,!Ogical and/or Cultoral 
Resout'ce&: 

Table 13 

Table 14 

Table 15 

Table18 

Table 19 

0 
0 

0 

.CHE Module Rating 

A 

8 

c 

60 to 70 D 

48 to 59 E 

38 to 47 F 

less than 38 G 

Evaluation Pending 

Alternative Module Ratings No Longer Required 

,,C~e ~dDtfi:.EJ~ATING .. NO KNOWN OR SUSPECTED 
,,, · ~' CWM HAZARD 

14 



- Cerro Balcon 

Potential 

Confined 

Identified 

Potential 

grotJn:dwater aM their 
AQditional oonta.minanta can ~· 
· · · by divip!ng the maximum 

.eorttam!11ant ratiq~ 
~ •......... ,le 27'< f!las~onthe CHF, 
rio knoWJl.O:T susp~d MO. 

beyond the source (i.e., tens of feet), could 
:.e¢lJ~blY%:Or infc1rm•ationis not sufficient to make a determination of Evident 

. migration from the source via the groundwater to 

supply well downgradient of the source and the groundwater is a current 
of water for other beneficial uses such as irrigation/agriculture 

There is no threatened water supply well downgradient of the source and the groundwater is currently 
or potentially usable for drinking water, irrigation, or agriculture (equivalent to Class I, IIA, or liB 

M 

L 

H 

M 

L 

No Known or Suspected Groundwater MC Hazard [J 

15 



MRS 02- Cerro Balcon 

Potential M 

Confined L 

M 

L 

No Known or Suspected Surface Water (Human Endpoint) MC Hazard 0 

16 



·contaminant 

Evident 

Potential 

Confined 

~iment and tpelrcomparison 
~ntamin;:tnts ban be recorded on 

tar:~l!ftih contaminan di glhe maximum 
Determine the CHE,b~ .ad . tbe ~rltarnirtflnt ratios 
contEI,I111nants recorde~ ()rtl'f'able ~~ Based on the CHF, use 

the C~F \lalUL ... Jt"'tt)ere is o:i;knQ:~cbr;Su~p~t~ MC hazard 
sediment, ~~C:t<tff~:t)~.at the··~ottoth of the t,abl~:J. ;··· 

,' "'\;::1:":k,yy, . '· """k;z\" '~~}' ,' t 

Ratios 

Value 

H 

M 

L 

. " '''1L~"<'~%J$i®tt&b%''; ' . ' ' ' ' ' " """"""""""""""""""""""""""""' "'" ' .;; ... 

D~CTIONS: Circle the.~~sponds mQst~ly.to the sedi~~nt re~l!pto~!'at the MRS. 
~ , ·~s'~\~@..%"~'4-t,,.~~~~=;~~~y"-} , __ .., ~ ~ , \ \1'1~~~/·"4"U.s~< '- ~ ''"" //, ~; 

Identified Identified 

Potential to have access to sediment to which contamination has moved or can move. M 

Limited Little or no potential for receptors to have access to sediment to which contamination has moved or L 

No Known or Suspected Sediment (Human Endpoint) MC Hazard 

17 



CHF Scale 

, . . . .. Nliaratmy Pathway FactOr ; u • "iii .. 
DIRECTIONS: Circle the value that corresponds most closely to the surface water migrator'~ ~thway at the MRS. 

Evident 

Potential 

Confined 

Identified 

Potential 

Limited 

RECEPTOR 
FACTOR 

',,, '~ ' ·%. '%., / 
·., 1;,;;i@'&::t:r,. Value 

Identified receptors have access to surface water to which contamination has moved or can move. 

Potential for receptors to have access to surface water to which contamination has moved or can 
move. 

Little or no potential for receptors to have access to surface water to which contamination has moved 

the 

H 

M 

L 

H 

M 

L 

No Known or Suspected Surface Water (Ecological Endpoint) MC Hazard D 

18 



·· Contim'linant Ratios 
No sediment samples we(e coll.ected. 

-....., ' / 

Sum the Ratios 

CHF>100 
100>CHF>2 
2>CHF 
.CONTAMINANT 
HAZARD FACTOR ..... . 

o'IAECTIONS: . Circltt lflll# V< 

cr"smoetion:· 
Evident 

Potential 

Confined 

. 
. Classification 

Identified 

Potential 

Limited 

RECEiPTOR 
FACTOR ... 

$. hiwe access to sediment to which contamination has moved or can move. 

Potential for receptors to have access to sediment to which contamination has moved or can move. 

Little or no potential for receptors to have access to sediment to which contamination has moved or 
can move. 

. Record th~ Sfl'l[&le highest rilue'lr~m above in the box to the 
rigijt, (m.a?dmum'iial.u~; I;J).. ·· · . 

Value 
H 

M 

L 

H 

M 

L 

No Known or Suspected Sediment (Ecological Endpoint) MC Hazard D 

19 



Antimony 2 

Barium 60 

Chromium 110 

Potential 

Confined 

No Known or Suspected Surface Soil MC Hazard 

Note: A value of L was selected for the MPF and the RF due to the extremely low concentrations of 
metals detected during the soils sampling event and the low potential for receptors to encounter these 
metals due to current and future land use. See Sections 5 and 6 of the Rl for fate and transport and the 
baseline risk assessment. 

20 
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MRS 02- Cerro Balcon 

Surface Soil Lead 400 0.026 

Surface Soil Mercury o;:047 23 0.002 

Surface Soil Zinc . !23,000 0.007 
. . 

Note: Surface soil samples were collected by Ellis Environmental dur:i~$c!earance ac~ivities at Cerro Baleen. The surface soil data 
are presented in Table 5.4 of the Final Site Inspection R~port (Parsons; 4~7).; 

21 



MRS 02 -Cerro Balcon 

Alternative Module Ratings 

22 

G 

B 

c 

D 

E 

F 

Evaluation Pending 

No Longer Required 



'l .', 

Tabfe29 
MftS Prlorit~· 

No Known or 
Suspected MC 

Hazard 

~·:'-:'L;/' 

DIRECTIONS: In Jle qhart 6el(iV.J,.circle ffi~]~tter rating for ~~~b module rec::9r®d i~ fa~LeJQ (~HE), Tabla 20 ,(CHE)r, 
.:ariA Table 28 (HHE:). Circ · ·· · · :corresponding · erical priori ea£;h m,odule. 1f information to 
datetmine the module rati availabl~. c the. propriat aj,ternative module rating. The MAS 
Pripri.ty is the ... single high l~~rd this relative p · Jn.the MRS Priority or Alternative MRS 
Rating~tthe botto.m :::·' 

Note: An MRS assigne~!fltidrf . 
pr.i()ri.ty~ Only ~nMAS 
CWM known'<Jr$uspe 

c 
D 

E 

F 

G 

Evaluation Pending 

No Longer Required 

4 

5 

6 

No Known or Suspected Explosive 
Hazard 

Evaluation Pending 

No Longer Required 

23 

4 

5 

6 

Evaluation Pending 

No Longer Required 

No Known or Suspected MC Hazard 
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MRS 02- Remaining Cays 

':,.' .. Rb.:· .. ; ··1e·· .. A···················· -t·\~:' ~ ., ""' '3~';'f. c 

•, • o~• '"~• 

ckgrouriftlnforrn~f;9n 
·. DIRECTIONS: Record th~ . a.. ;;f6rrnatloobelow for tli'i~ MRS .tom IYated.. Much of this information is ... 

available from service and databases. ff tb.:e.:MRS is ii FlfO.S property, the suitable 
FUDS property information Jd be substitute:€t.' .In the MRS S aty, briefly describe the UXO, 
DMM, or MC that are know pected to b~.~r~$,ent, the exposure sett(ng {the MRS'.s physical 
environm:ent}, any other ind nonmunitions,.related c()ntamin~~ts (e.g., benzene, trichloroethylene) 
found at the MRS, and any eoltaUy exposed hi::lli:arniJrid. ecologi~f receptors. ff possible, include a . 

' • ~ :>~ ,{'v•,, '~ '. < • c .,, ;;, •• C ,• '' 

map oft~.~-Mfi\~:Jl;,:rMt···" c::,., ,t;.• l/ .•( 

Munitions Response Site Name: MRS 02 Remaining Cays (Los Gemelo~;;:&ayo Lobitto. Cayo Raton. Cayo Del 

Aqua. Cayo Ballena, Cayo Geniqui. and Cayo Sombrerito) 

Component: U.S. Army 

Installation/Property Name: Culebra Island Site 

Location (City, County, State): Culebra Island, Puerto Ric.o: .· · 
/~· ·::·::vr:~p·/· 

Site Name/Project Name (Project No.): Culebra Island Site·::· 

Date Information Entered/Updated: 19 December 2011/Febru~ry 2Q1@ 
',,.>,..._ '<..: ' 

Point of Contact (Name/Phone): Layne Young (410.3'32.4806) 
' ' ' , . ....,,_ 

Project Phase (check only one): Rl 

DPA 

0 RA-C 

'"t> 

PRDF/FRIIIU:$:.\..ii.::.,...· ··-------

ORO 

0 LTM 

Note: This Draft MRSPPwas created i o<:)OOrdinaiion With the U.S. Army Corps of Engineers and additional project stakeholders (e.g., 
U.S. Environmental Prpfectlorti~JJency, PuertO:t41Gb ER.Jti';Onmental Quality Board). Prior to being finalized the MRSPP will be included 
in a public notice and:'Witl be ava)lab!efor publicrsview. ,, :, .;::. . 

. . '""''' ,~. 
Media Evaluatett (cbeck all that al)~lt) .. : 

0 Groundwater·~~ •• :""' ,;,:::; ·· .. 

0 Sediment (human receptor) 
""'""'""'"'"' 

0 Surface soil ·. ·:"r,,~ 
r~::cliJ\ 

0 Surface Water (ecological receptor) 

0 Sediment (ecologicall'E;lc'i':iptor) 
: fAl•: 

0 Surface Water (human receptor) 

Note: No sampling was conducted atthE!.~Wi~ining cays during the Rl or during previous studies. Due to the lack of sampling data, 
the HHE Module is marked as "Ev:!:iluation Pending". 

MRS Summary: 

MRS Description: Describe the munitions-related activities that occurred at the installation, the dates of operation, and 
the UXO, DMM, or MC known or suspected to be present. When possible, identify munitions, CWM, and MC by type: 

The MRS includes, Cayo Ballena, Cayo Lobito, Cayo Del Agua (a.k.a. Water Key), Cayo Raton, Los Gemelos (a.k.a. 
Twin Rock}, Cayos Geniqui (a.k.a. Palada Cay). and Cayo Sombrerito. The remaining cays consist of approximately 43 
acres. The Navy conducted fleet maneuvers and fleet landing exercises (FLEX) between 1923 and 1941. During these 
exercises, the cays were heavily bombarded with high-explosive (HE) bombs, projectiles, and rockets, as well as 
illumination and practice rounds. 

Description of Pathways for Human and Ecological Receptors: 

1 



MRS 02 - Remaining Cays 

DIRECTIONS: Re 

ratite" A 
ckgroQgg tnformat·ioij'(f, ·· .. ;:· 

UQ • DIJ;Jl. ·. n below for the MR§JQ be e~Jruated, ~uc6o~ this. infQrmalion ls . e and DoD databases. . ... . . .. cated on a Fl}DS propertY, the suitable 
shoutdbesubstltute '•tnthe MRS Summary, briefly describe th.e UXO, 

. n or suspected to be present, the expq~~;~re §ett"'g (ttre MRS's physical .. 
incidental rionmunitions.:relateP contaminants (e.g .• benzene, trichlqroethylene) 
ny potentiatly;~~QQ~ed human and ~co.logil~:al r~eptors. If possible, includ"e It 

Potentially complete pathways exist for outdoor site workers, trespassers, and biota for MEC in the surface and 
subsurface on the cays. Potentially complete pathways exist for outdoor site workers and trespassers for MC in the 
surface water and sediment through ingestion or dermal contact on the cays. 

A<:"'}; ,c.:-~', 
Description of Receptors (Human and Ecological): The current humatTree~to~s at the site are trespassers and onsite 
workers on the cays. Ecological receptors include a variety of speCies at the site." 

/ 
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MRS 02- Remaining Cays 

. DIRlCTIONS: Bel 
iWth 

···Note: ·The termsptacticemu 
APpendix;;~ of the Primer~ 

Sensitive 

High explosive (used or 
damaged) 

Pyrotechnic (used or 
damaged) 

. ,oescriptiori····· 

• UXO that are considered most likely to function upon any interaction with exposed persons (e.g., 
submunitions, 40mm high-explosive [HE] grenades, white phosphorus [WP] munitions, high
explosive antitank (HEAT] munitions, and practice munitions with sensitive fuzes, but excluding 
all other practice munitions). 

• Hand grenades containing energetic filler. 
• Bulk primary explosives, or mixtures of these with environmental media, such that the mixture 

poses an explosive hazard. 

• UXO containing a high-explosive filler (e.g., AOxj;qmposition B), that are not considered 
"sensitive." ·· 

• DMM containing a high-explosive fiiiE!r that Mve: 
Been damaged by blllrrilng or detonation 
Deteriorated to t~e poim•of instability. '<~. 

• UXO containing a pyrotechnjc filler other than white phosphdti)S (e.g., flares, signals, simulators, 
smoke grenades). "· 1 • 

• DMM containing a pyrotechniCiiller o.ther than white phosphorus (El.lh 1jares, signals, 
simulators, smoke grenades) that~~lie: '. 

Been damaged by b or dei:on~ion 

·Score 

30 

.tlilateriorated to the poi' ·StabilitY. 
~~~~--------------~--------------r-----~ 

• DMM containing arhlgh-explosive filler that:.. . . 
High explosive (unused) 

Propellant 

Have riot been damaged by bt(fnin.Q, or detonation 
Are not deter.l.orated to the poinfotlli!i ability. 

• uxo containing mosily'$wgle-:·tiouble-, or triple-bai~d propellant, or composite propellants 
(e-,g;, a rocket motor). · · . · · ) .... 

• Dl\411/1. dO'~,Lning mostly single-, double~, ortriple-based pr~~ellant, or composite propellants 
(e;IQ., a rocket motor) that ~~e: . < ........ • :;'•1, ; ·· 

Damaged bY\PUrriing or detonati5h 
IJeteriorated ta.the point of instability. 

• "'~M containing ,inostly single-: ~ouble-, or triple-based propellant, or composite propellants 
Bulk secondary high . (e. .rocket'ml;ftbt). ..• · 

explosives, pyrotecfii'lfC$.;~: ;:pt OM .. at are bulks:ElconUafY high 'E!xp.l(lsives, pyrotechnic compositions, or propellant (not 
or propellant .. ,.:r"'containe~ in a munition);.or mixtures 'ofthese with environmental media such that the mixture 

T'•• .• ses an e)(plosive hazard. 

Pyrotechnic (nOt used or 
damaged) :··~t~, 

Practice 

Riot control 

Small arms 

Evidence of no munitions 

• 'OMM,contairifng a pyrotechnic filler (i.e., red phosphorus), other than white phosphorus filler, 
ttiat h .. 

• 

• 

i~. Hav~.not been damaged by burning or detonation 
- Are nol;.deteriorated to the point of instability. 

uxo tha' are practice munitions that are not associated with a sensitive fuze. 
DMM that:111r& practice munitions that are not associated with a sensitive fuze and that have not: 

: • Been damaged by burning or detonation 
• Deteriorated to the point of instability. 

\.JXO or D(\i\M containing a riot control agent filler (e.g., tear gas). 

Ustii~unitions or DMM that are categorized as small arms ammunition. (Physical evidence or 
historical evidence that no other types of munitions [e.g., grenades, subcaliber training rockets, 
demolition charges] were used or are present on the MRS is required for selection of this 
category.) 

Following investigation of the MRS, there is physical evidence that there are no UXO or DMM 
present, or there is historical evidence indicating that no UXO or DMM are present. 

· · tti;.\t:teogr<;J .the sfiigle bighest score,ffom abov~ fn the box to the 
··· right.(~imum scor~?::',3Q), ,,. , 

DIRECTIONS: Document any MRS-specific data used in selecting the Munitions Type classifications in the space provided. 

15 

15 

10 

10 

3 

2 

0 

25 

Based on historic uses of the sites, the types of Munitions used at the MRS include: Bombs: GP: Mk 81; Mk 82; Mk 83; Mk 84 GP, Practice Bomb: 
MK 76, 100 lb. bomb, Rocket: 5-inch Zuni; 5-inch; Tiny Tim 11.75-inch Mk 1 mod 0; general rockets Practice Rocket: Mk 8, 2.75- inch Projectiles: 
HEI Projectile: 20mm; 76mm; 105mm HE Projectile: M1; 155mm; 75mm; 37mm AP: 8-inch Mk 21; 16-inch Mk 5; 7-inch; 8-inch; 3-inch; 6- inch; 12-inch 
shell; 3-inch shell5-inch Flat Nose; 5-inch common; 5-inch HE; 5-inch Naval; 6-inch; 4-inch shrapnel; 3-inch HE; 3-inch shrapnel; 14- inch projectile; 
12-inch Mortar: 81 mm HE and practice; 3-inch, HE MK1; 4.2-inch HE M329A 1, Torpedo: General Navy Aircraft flares. (AI Report Section 2.1.2) 
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MRS 02- Remaining Cays 

s describing~ources ofexp}oPivehazarc/~; Circle ~e scores tJ)at correspond 
plosive hazard~ tmown or suspeole£'JJp be present at the MRS. 
munitions, sm?;/lA~ms range, physi(}f'if.f!lvidence, and historical evidence are Note: 

Former range 

Former munitions treatment 
(i.e., OB/OD) unit 

Former practice munitions 
range 

Former maneuver area 

Former burial pit or other 
disposal area 

Former industrial operating 
facilities 

Former firing points 

Former missile or.air<tttense 
artillery empla~ements ' ·~~. 

' ' ~,.,.' / 

Former storage D't.t!ansfer 
points · 

""··· Former small arms range~ 

Evidence of no munitions 

~ ~::::~:;;r: ~, :~'-~,· l~i~;~ i~ 

• The MRS is a former military range where munitions (including 
practice munitions with sensitive J1!zes). have been used. Such 
areas include impact or target arE!~$. and associated buffer and 
safety zones. '':·,,, 

• The MRS is a location where UXO or i)MM (e.g., munitions, bulk 
explosives, bulk pyrote.cfinic, or bulk propellants) were burned or 
detonated for the purpose of treatment prloi:.tto disposal. 

• The MRS is a forrper military range on which·~nly practice munitions 
without sensitive fuz~s were used. ',, · 

',, y 

• The MRS is a former ~hew.ver.area.where no munitions other than 
flares, simulators, smokes:.~Mb~nks were used. Then:J must be 
evidenq~ ~at no other munitions were used at the location to place 
an MRS'ihtQ this category. 

• The MRS l~ a\location where DMM . . e buried or disposed of 
e.g., disposed of into a ~ater body) ut prior thermal treatment. 

·MRS is a'location that isafor+ner munitions maintenance, 
rTI81)Uf~cturing, O{i<tfl)l}llitarizatiOtl facility. 

. ·.. The MlAS is a firinin)oint, where the firing point is delineated as an 
'r:::ritz,MRSJse arate from the rest of a former military range. 

..... . . M!{SJs a former itris~ye defense or air defense artillery (ADA) 
.·. erit not associated with a military range. 

The MRS .. is a location where munitions were stored or handled for 
, ,transfer.be~een different modes of transportation (e.g., rail to truck, 
'f~:~ruck to we.a:~n system). 

• fhei MRS is a:fbrmer military range where only small arms 
an;:!Jll\mition was used. (There must be evidence that no other types 
of.m~itions [e.g., grenades] were used or are present to place an 
rytRS;into this category.) 

''< '+./Following investigation of the MRS, there is physical evidence that 
' ooUXO or DMM are present, or there is historical evidence 

''"'indicating that no UXO or DMM are present. 

lRE.CTIONS! · Recpi'd the §ingle hfghe.st.score from above in the box 
'''Xtr.i,.,.JY •. to the 'right (maximum score'~ 1.0),c 

Score 

8 

6 

5 

5 

4 

4 

2 

2 

0 

10 

DIRECTIONS: Document any MRS-specific data used in selecting the Source of Hazard classifications in the space 
provided. 

The Navy conducted fleet maneuvers and fleet landing exercises (FLEX) between 1923 and 1941. During these 
exercises, the cays were heavily bombarded with high-explosive (HE) bombs, projectiles, and rockets, as well as 
illumination and practice rounds. (RI Report Section 2.1.2) 
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MRS 02 - Remaining Cays 

OIREC"ONS: El 
··corr 

titote: The terms confi 
d~fined in ~PPf:lrl 

Confirmed surface 

Confirmed subsurface, active 

Confirmed subsurface, stable 

Suspected (physical 
evidence) 

Suspected (historical 
evidence) ·· 

Subsurface, phystt'al 
constraint 

Small arms (regardlest.of 
location) M'')l0;~:;., 

Evidence of no munitions 

• Physical evidence indicates that there are UXO or DMM on the surface of the MRS. 
• Historical evidence (i.e., a confirmed report such as an explosive ordnance disposal 

[EOD), police, or fire department report that ~rilricldent or accident that involved UXO 
or DMM occurred) indicates there are UX9'i>r D~M on the surface of the MRS. 

• Physical evidence indicates the presen XO or DMM in the subsurface of the 
MRS, and the geological conditions. at. .. . ·~re likely to cause UXO or DMM to be 
exposed, in the future, by naturally'QcCUlTing p{Jenomena (e.g., drought, flooding, 
erosion, frost heave, tidal actiqn)horintrusive activities (e.g., plowing, construction, 
dredging) at the MRS are li!<SJy,J~'xpose UXO or DMMf; 

• Historical evidence indicates thl!ifUXO or DMM are located in the subsurface of the 
MRS and the geological;ccm?itions at the MRS are likelytq,pause UXO or DMM to be 
exposed, in the future, by lly occurring phenomena (Ei·Q·• drought, flooding, 
erosion, frost heave, tidal a }, or intrusive/activities (e.g., p!QWing, construction, 
dredging) at the MRS are likely to expose J.i~~:W DMM. 

• Physical eVldSitce indicates the p~eserice of XO or DMM in the subsurface of the 
MRS and tile ~ological conditions att~e MRS are not likely to cause UXO or DMM to 
be exposed; !~'tlf!e.tuture, by naturally occurfing phenomena, or intrusive activities at 
the MRS are hQ1)j!<ely·tocause UXO or DM't\ftt} •. be exposed. 

• Historical evidenoe>indicafes tbatUXO or oMM,raf~located in the subsurface of the 
''"· r MRS and the geOlogical conditlo(lsiat the MRS are not likely to cause UXO or DMM to 

/iil,~$ipe exposed, in the'{,ytyre, by naturally occurring phenomena, or intrusive activities at 
•tile ~~s are not likelif'tf>pa~se UX!';) or ()MM to be exposed. 

Ther~'is physical evidellfie (e.g.(munitions debtls such as fragments, penetrators, 
projectil~, shell casings>1Jpl{s, fins), other than the documented presence of UXO or 

· .. , b.[)MM, iQf.ficating that UXO qf'OMM may be present at the MRS. 

:ifhere Is historicatevjdence indicating that UXO or DMM may be present at the MRS. 
~, '' ::H._A 

• . There.. sical or h'istoiicat;t:;vidence indicating that uxo or DMM may be present in 
.s~e su . e, b.ut there is a ;physical constraint (e.g., pavement, water depth over 

• 
<i!('''ao feet) preveQ,tmg d1rect access to the UXO or DMM. 

r~e Presence ofSnlall arms ammunition is confirmed or suspected, regardless of other 
faeto;r~?uch as geological stability. (There must be evidence that no other types of 
munitiOns [e.g., grenades) were used or are present at the MRS to place an MRS into 
this ory.) 

Fo investigation of the MRS, there is physical evidence that there are no UXO 
,.o't\DMM present, or there is historical evidence indicating that no UXO or DMM are 

present. 
;/ 

R'CTfONS~ ~ord the sinlre highest score froi'R above- in the box 
,, ·· totfm.rigJtt (maxirflamscoJie;:;;; 25}:;,, · ···. · 

Score 

1:1 -
• 

II . 

2 

0 

25 

DIRECTIONS: Document any MRS-specific data used in selecting the Location of Munitions classifications in the 
space provided. 

Several previous investigations at this MRS have confirmed the presence of MEC and MD items. Numerous MEC items 
were found on Cayo del Agua during a 1997 EE/CA on the surface and in the subsurface. (RI Report Section 2.1.2) 
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MRS 02 - Remaining Cays 

. DtR!CTIONS: Below ns of barriertypes that can surroufl£f.an MijS hnd tJ;\eir desCriptions. Tile. 
· barrier ed to the ease~fJl!-'QI.ic access to thtit.IVIRS:.circ;lethescore that corresponds 

with the ease o; . s to the MRS. •. •. ·• · 
Note: The term /Jstrier is defined in AppendiX C of the Prirner. 

No barrier 

Barrier to MRS access is 
incomplete 

Barrier to MRS access is 
complete but not monitored 

Barrier to MRS access is 
complete and monitored 

• 

• 

• 

• 

;g}, ,i_, : <, 

There is no barrier preventing access to any part of the MRS (i.e., all 
parts of the MRS are accessible). 

There is a barrier preventing acc.(jlssto parts of the MRS, but not the 
entire MRS. / 

!here is a ?arrier preve2ting access to all,pl:l,rts of the MR~, ~ut there 
1s no surveillance (e.~~;·nya"guard) to ensur~.:that the barner 1s 
effectively preventing ~cpess to all parts of the MRS. 

I 

There is a barrier prev~tingaccess.to·13.ll parts of the MRS, and there 
is active, s~ntinual surveifl~nce (~,g., bya guard, video .. mc;mitoring) to 
ensure t~fthe barrier is effectiV,lypreventing access to .atfparts of 
the MRS> ., ·... . ' 

soore 

8 

5 

0 

10 

DIRECTIONS: Docu.ment an~ffS-specifio 5j~ta used irt sel~~ting the E~~"ftlJt Access classification in the space 
prOVIded. • ·· \4<• • 

" .. '}-.. .fv*'·' 
Access to the cays is prohibited by ~!=VVS howeve~}~espassers have been known to gain access for recreational use. 
(RI Report Section 2.1.2) · · ' 
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MRS 02- Remaining Cays 

·. +:fable··&.• · · 
.. EHE Module; Status·ofProp-~ijj:)JtaEJe;nent tibl'' 

" .~ -~;,:<~" ' .. : ::'~+ ~;, __ : ' . ' 
... are·three classificath:ms· of the status of a proti~,ijy within tl'le De,paftment of Defense (DoO) and 
descriptions. Ci.rcle the score that cq.rrespond$ with the statUi,, ofpropertv at the MRS. 

Non-DoD control 

Scheduled for transfer from 
DoD control 

DoD control 

Descrlpttot;t·,;" , 

• The MRS is at a location that is no longer owned by, leased to, or 
otherwise possessed or used by DoD. Examples are privately owned 
land or water bodies; land or water bodi. • wned or controlled by state, 
tribal, or local governments; and land or er bodies managed by other 
federal agencies. . 

• The MRS is at a location that i~Aiwned by DoD, but that DoD has leased 
to another entity and for which lJoD does no~:control access 24 hours 
per day. 

• The MRS is on land ot i$ a Water body that is owrr~d, leased, or 
otherwise possessed t)y:fDbQ, and DoD plans to tran4$fer that land or 
water body to the control Ofahother eptity (e.g., a state·,tri,~al, or local 
governmen~;r&~ .. frivat~ party;.~other1ederal agency) withir¥3 years from 
the date the''FlrQ~,E?Irs applied>,, • 

' " "',~''\:"""" "<~:>~:~' "<~;-k 

• The MRS is ohl!'lnCt'oris~r'ater bodyjhCJ,t is owned, leased, or 
otherwise poss~,sed by OQP;· With respect to property that is leased or 
other:IJ'{ise possessed, DoD must wrtrol acces~ to the MRS 24 hours 

, • ,11i:~;J.r·d~~I!Q~very day of the c~Jendar yf1ar. ' · 
"'<"::,, -. ', '·, 

: Aecord fh$ singt~ highest scor'S;trom above in the box 
td the;.right (maximum ~= 5). · . 

Score 

3 

0 

5 

DIRECTIONS: Doci.Jment'itny fVtRS-sp~ ta used in seleci~,g the Status of Property classification in the space 
prQ,vided. ',<'w> ' 

., . . ''¥'·'· ., 

The majority of the M(=IS is currentlY& Wildlife ratt,~ e with protected areas for several species. (RI Report Section 2.1.2) 
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MRS 02- Remaining Cays 
/' ' 

........ ~.w·/····c· ... ..:,&".Jabl;&::,§ , . "" . .. . .... 
Populition ben,&ltJ Data El'lt:nent Table ·· 

'v·' "ocf c• • #-.;' 

DIRECTIONS: Below~ .. ·ons for papulation deruslty'arnd~tleir d~~ariptioas. Oetermine the population 
density per squ ~lo,aely corresponds with the population of the MRS. including the area within a 
twa-mile radius of eter. · Circle. tlle most appropriate $COre. · · 

Note: use the tJ;.S, Censl).s .ati t data available to capture the highest population density within a two-mile 
radius oftl'llaiP!~il11~terdHilelv1R~.~ ... ······· . · ·· ... ... J • 

> 500 persons per square 
mile 

1 oo-soo persons per square 
mile 

< 100 persons per square 
mile 

POPULATION D!N:SITY 

• There are more than 500 persons per:square mile in the U.S. Census 
Bureau tract in which the MRS is located: 

• There are 100 to 500 persons per squ.are mile in the U.S. Census 
Bureau tract in which the MRS is located. . ,,.,, 

• There are fewer thal):100 persons per squar~.mile in the U.S. Census 
Bureau tract in whic~. the MRS is located. · 

·..,···><"' 

. . )RECTIONS: Rectir.(;l;,JbJ J~ngle hlghtst scm:@ frH~ abo.ve in the box 
· · . to the righ't(ft1:aximum score= 5). "'" · 

Score 

5 

3 

DIRECTIONS: Document any MRS-specific data usectlq;foelecting the·'P,:opulation Density classification in the space 
provided. 'c; ········ · 

The island of Culebra has a populati9n.~Qei!Y of 62.4 '2.ersons.per square r:nile:'•iThe cays are not populated. (RI Report 
Section 2.1 .2) (i / <;~"" . . · . 

'%•·. 
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MRS 02- Remaining Cays 

D1RIECTfONS: 6elow are six ,(tlii,§,ifto~tions describing the nurnbet:~tlfifiabited str~ctur~~S n:ear the MR~~ .Jhe nY.mhetof 
inhabit · · · to the potential pbpulatitm near the fl(tRS. D~termine the number of. inhabited 
structu of the ~'AS boundary and circfe the score Urat corresponds ,with the numbe.r 

. of inhabited··stri;I~I!Jr~~.;· ·:· . , ··:·· . · ··· ······ 
Note: The term inhabited structures is' defined 'li'f:;~~pendixp of the Primer. 

26 or more inhabited structures 

16 to 25 inhabited structures 

11 to 15 inhabited structures 

6 to 10 inhabited structures 

1 to 5 inhabited structures ·. 

("Yir0-' o inhabited structure$:!t~)l!;;·¥ "' 

'""?:>; I 

• There are 26 or more inhabited structures located up to 2 
miles from the boundary ofthe fy1RS, within the boundary of 
the MRS, or both. · 

• There are 16 to 25 inhabited 
from the boundary of the MRS, 
MRS, or both, .. 

tures located up to 2 miles 
in the boundary of the 

• There are 1'1 15 inhabited structures !Q.Cated up to 2 miles 
from the bound~ry,.of the MRS, within thebpundary of the 
MRS, or both. . . . 

• lherfare 6 to 1 o inhaoltetl structures located up to 2 miles 
fromtre:\tlRl..l.~.dary of the¥~S~ within the boundary of the 
MRS, ... or bot~[ '~L.;·, 

~ "i?Y:i;~~~", 

·• There are
1
1, to 5 inhabited structures located up to 2 miles 

,.,:.i+from the ~Ondary of the MRS, within the boundary of the 
· ;:Ar~RS, or both. 

• / There are no inhabited structures located up to 2 miles from 
,::~, Jhe boundary of the MRS, within the boundary of the MRS, or 
''oi/ both. 

4 

3 

2 

0 

5 

DIRECTIONS: DocumentanyMRS-specific data used in selecting the Population Near Hazard classification in the 
space provided: .. . 

There are greater than 26 inhabited stru~tures on the northern portion of Culebra which are within two miles of Cayo 
Sombreritto. (RI Report Section 2.1.2.·.·.).· .. ·.·.;···r:fj/ 

~ !' 
"- '''"' 
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MRS 02 - Remaining Cays 

Score 

Residential, educational, 
commercial, or subsistence 

Parks and recreational areas 

Agricultural, forestry 

Industrial or warehousing 

No known orA'ileurri~g ~~ii'~~gs: 
,. '''/ ·~+.)d,>, ' 

TYPES OF .. ''•:;. ·• : 
ACTIVITIES/STRUCTUB~S 

• 

• 

Activities are conducted, or inhabited structures are located up 
to two miles from the MRS's boundary or within the MRS's 
boundary, that are associated~ with any of the following 
purposes: residential, eductitkmal, child care, critical assets 
(e.g., hospitals, fire and resgq~, police stations, dams), hotels, 
commercial, shopping cent~ts;',J;>Iaygrounds, community 
gathering areas, religious sites, or sites used for subsistence 
hunting, fishing~ and gathering. 

Activities are· conducted, or inhabited structures are located up 
to two miles from the MRS's boundary or wltblri !he MRS's 
boundary, that are associat~.d with parks, nature preserves, or 
otl)errecreational uses. · 

)l~> '', ' '<<...... 

• Activities·are conducted, or inhabited structures are located up 
to tw6.rniles from th~ MRS's boundary or within the MRS's 
boundary, that are Ei.$soQiated with agriculture or forestry . 

. _.~. Activities arecondl.icted, orinhabited structures are located up 
·to two miles trciit(tpe MRS's bountlary or within the MRS's 
bsn.mdary, that are associated with industrial activities or 
warehousing. 

··~ ;.,·l'here areJ:lo known .or recurring activities occurring up to two 
····· .... miles from fhe,!Y1,RS's boundary or within the MRS's boundary. 

Reco.rd 'th'~.single highest'score from above in 
the boxt?:~~.ri.,ht{maximurT.iscore ""5). 

3 

2 

5 

DIRECTIONS: Document RS-specifi~
1

data used in selecting the Types of Activities/Structures classifications in 
the space pro led. . 

The land use on the remaining Cayf?·is•~eveloped; however, .there are residential, recreational and commercial 
activities conducted on Culebra and';QUlebrita within 2 miles of the remaining cays. {RI Report Section 2.1.2) 
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MRS 02- Remaining Cays 

......... : . ~'~ 

"'<"'·' ••• ; ·,.~, 

<:il+/ ,_, 

DIRECTIONS: Below are·four and/ot~ulful'al r . . . ~nd their descriptions. Review the 
· ~pes of · and tha~,~~qr~esponds·With t,l:le ecological and/or cultural 

:~ ~~~9Urces prese,n,t ~rf the M;RS# r '' ·Y,,·;·:~. <:~ ''" ' . <~.; ·r . 
Note: The term~f:!C~Jfogical resources and cultural resourc~ are deflneGln Appe.ff~ix C>cOf.the Primer .. 

Ecological and cultural 
resources present 

Ecological resources 
present 

Cultural resources present 

No ecological or cultural 
resources present 

' ' ' /•.' . .;, ''" 

• There are ecological resources Pr.esent on the MRS. 

• There are cultural resources present on the MRS. 
I 

• There are no ecological tesources or cultural resour9.(;}~ present on the 
M~. ~. .. 

'<~.)'' '.J:!,cY/>. 

'<'<>'<(;;~,'>.., 

'··· ?rd tht'~!Jie h~ghl§! score.~mm ~bove i~ the box to 
. ,fl.ght (maxJmurrt;,s:core = 5). ,'!,.,,, · ... • 

' 

DIRECTIONS: Document any MRS-speoitif data used iil selectirtg th~ Ecolo~l(igl and/or Cultural Resources 
classification irith~,gpace pr'bvided. ·... . .· ''· · · 

Score 

5 

3 

0 

3 

Protected species include the en . ered ha:wksbill (Eretrit~chelys imbricata) and leatherback (Dermochelys coriacea) 
sea turtles, the threatened green se~ ·· .nia mydas) and its designated critical habitat 3 nautical miles around 
Culebra and its surrounding islands .· e!it~.~.~atened el~horn (Acropora palmata) and staghorn corals (Acropora 
cervicornis), the We~ lndlan,~natee (TrichEJchus maiJ.{!tU's},and e.vian species. (RI Report Table 6-9) 

u."'./'// '·, '· ... ··.~irh, ' 
According to the:National Register"'+ntor[!lation §ystem (NRISJ/National Historic Landmarks (NHL) list, National Heritage 
Areas (NHA) list, and'National Park Service (NP$), there are no registered cultural resource within the boundaries of the 
Culebra Island site. ~rUJ;:le Isla Culebrit~ (MRS 07) .i~ an historic lighthouse called Faro Isla de Culebritas; however the 
lighthouse is outside oftBf1 MRS 07 boun~aries. (RI'Report Section 2.1.2) 
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MRS 02 - Remaining Cays 

1. From Tables 1-9, record the 
data elem~nt scores: in the 
Score boxes to the right. 

2. Add the Score boxes f9r ea6fl 
of the three factors,andr~pord 
this number In the, Value boxes 
tcrthe right. ;\" ' 

3. Add the three Value boxes and 
record this:(lOmber in th~J!H E 
Module Total box below. 

4. Circle the approptiateriOQ~ lor 
the EHE Modt..de TQi!l bEHf5v\i; 

5. Circle the EHE;~p(lule Ra~f~S' 
that corresponds' ~ange , 

Note: 

selected and rec.. 'value in 
the E.HE Modu1Et;.$at4ng box 
found at the bOltCi>in of theJabte. 

« '"'' ' ·' 

Explosive .Hazard Factor Data Elements 

Munitions Type Table 1 25 
35 

Source of Hazard Table 2 10 

Accessibility Factor Data Elements 
....... ..... .. . 

Location of Muni.titln:tt <:,, Table 3 25 

Ease of Access.:· Table 4 10 40 

Status'lif Property Table 5 5 

Receptor Ffa~tor Data Elements 

Population Density T~bl;6 

P()pUiation Near H~+&d 
'<("> .•, 

.f~J?e~ bf Activities/Struc~res 

Table 7 5 
14 

Table 8 5 

Eqol()gical and/or Cultural 
Resources)· .· .. · 

Table 9 3 

EH·E MODULE TOTAL 89 

.EHE Module Total EHE Modu.le Rating 

. 92 to 100 A 

82 to 91 

71 to 81 c 

An alternative module rating may be 
assigned when a modu.le l~tt~r ratir:J.g :fSc, 
inappropriate. An altern~tiy,e'tn'Bdute ·· ·· .···. 
rat~ng is used when more 'infa~~,ation is · .. ,J-----

6
-o_t_o -

70
------+------D------1 

needed to score one or ata 
elements, contamination .. JJ MRS was .... 
previously addressed, or'tnere is no 
reason to suspect contamination was 
ever present at a{l MRS. 

48 to 59 

38 to 47 

less than 38 

Alternative Module Ratings 

EHE MQDULE RATING 

12 

E 

F 

G 

Evaluation Pending 

No Longer Required 

No Known or Suspected 
Ex losive Hazard 

B 



MRS 02- Remaining Cays 

":c::::o::::>:::::w::,,./."',, • ,:,.:,v;::±;"' .. ltble 11::, . , ,. , 
_ ;r:u:w::~rcHs Modut&!'SCWM contigurationi#oata Erefiled1: Tibte 
::r:7~';,"- ... ,., , , ~,,,.,,.,,,.,,,.,, ,. , .. '/ 

aSSifiuatio' t CWMc~afigoration and:th~lr de~~rf~i,on$: Circle the scores that 
!!! the CW'M ations known or sUsf!):!f.ttild tO: be present at:the MRS. 

DIRECTIONS: 
corre.s 

Note: The terms C!Ni · 
Primer. 

Classification 

CWM, that are either UXO, 
or explosively configured 
damaged DMM 

CWM mixed with UXO 

CWM, explosive 
configuration that are 
undamaged DMM 

CWM/DMM, not explosively 
configured or CWM, bulk 
container 

CAIS K941 and CAIS K942 

CAIS (chemical agent 
identification sets) · 

··....__ 

Evidence of no CV~M. 
;"'·' 

CWM CONriGUR,~TJON 

·'CWM!DMM,'/:ififsical evidence,JJ,nd historii::al'eliiftl'E!1nce;aredefined in Appendix C of the 
~(·/";v"". - ,,, 

The CWM known or suspected of being present at the MRS are: 
• CWM that are UXO (i.e., CWM/UXO) 
• Explosively configured CWM that are DMM (i.e., CWM/DMM) that 

have been damaged. 

• The CWM known or suspected of being 'p{e$E)nt at the MRS are 
undamaged CWM/DMM or CWM not configured as a munition that 
are commingled with cop{entional munitionsthat are UXO. 

/'2':;:, 

• The CWM known or suspected of being present aftbeMRS are 
explosively configured CWM/t;:)~M that have not been damaged. 

.......... , .... ,.. ' 

The CWM knoWn or,~uspected of'b'eirig present at the MRS are: 
• Nonexplosively configured CWM/ClMM± either damaged or 

undamaged \,· .. · · ·· . · ·· 
• Bulk CWM (e.g:; ton contai'rler). 

/DMM known or S!J~pected of being present at the MRS 
· ~41-toxic g8:$ ~ef'M-1 or CAIS K942-toxic gas set M-

• ~AS, other than ,<:;AIS K941 ·and K942, are known or suspected of 
being present at th~>Mf3S. 

·· •" Fol)owi stigation~ th:f5,physical evidence indicates that CWM 
arein~t pr at the MRS, or the historical evidence indicates that 
CWM are not prtitsE;!nt at the MRS. 

Racordtheslnql,t. highest !Str! from above in Jhe · 
box to the right(maximum scof.e,, = 30). ·- r. 

Score 

30 

25 

20 

15 

12 

10 

0 

DIRECTIONS: Document any MRS-specific data used in selecting the CWM Configuration classifications in the space 
provided. 

No evidence of CWM has been found at MRS 02 - Remaining Cays. (RI Report Section 2.1.2) 

13 



MRS 02- Remaining Cays 

No known or suspected CWM hazard is expected at this site. Therefore, Tables 12 through 19 have been intentionally 
omitted according to Active Army Guidance. 

14 



,OIRE,CTIONS: 

1. From Tables 11-19, record 
data element scores in the 
Score bo"es to the right. 

CWM' ,Hazard Factor'Dl:lta Elaments 

Table 11 0 

Sources of CWM Table 12 

Accest:;ibi•t~f~ctor Data El,ernents 

2~' Add the: SQQ(e boxes for each Location of CWM 
ofthe three i~ctprs and r~cord , ,,1----------A-----A~----+-----l--------! 
this number'in: ., Value'l:ltl~es· Table 14 

Table 13 

to the right. '+'::"·,.~</· ' 
Y ;>:~;tl~it c' 

3. Add the three 
record this n· ...... !'...;..;. 
tlo.dul.e Total Population Density 

Table 15 

Table 16 
~----~--~--+---~,_--~ 

4. Circle the for PQpulation Near Hazard 

the CHI Module Total belo~.~~Xt:;,;,,, h,.........:.~of_A_c_tiv-it-ie-s/_S..,...tru..,_c-tu-re_s_--+_T_a-bl_e_1_8 +--------1 

5. Circle tna. C~E-ule ~~tlng 
that corresponds to .the rang~*'"' . . ·~· .. -~·· 

selected and relc~,, e in · 

Table 17 

the CHE Module Ra x 

0 

0 

· found at l;e bottom of the llble. CHE Module Rating 

Note: 
An alternative mod.ule ratlri~· may be 
assigned when a mQ;~le rat(~ is 
inappropriate~ An ~i~~rna ............ od~l~ . . . 
rating is used whenmlt:~. inf,g~O)atlo~lt' 
needed to score e0ne ofmore ':'+Efata 

A 

82 to 91 B 

71 to 81 c 

60 to 70 D 

elements, contamirJ~1ion at an MR~'\1(1§,,. 48 to 59 E 
previously addresse~*':• ther~·.is ry~~0' ····t-------------+-----------1 
reason to suspect conta ;'' ,,,,. ' 38 to 47 
ever present at an MR?. 

less than 38 

Alternative Module Ratings 

. CHE MODUlE, RAl'INd,'i 

15 

F 

G 

Evaluation Pending 

No Longer Required 

NO KNOWN OR SUSPECTED 
CWM HAZARD 



MRS 02- Remainin 

..... , .. , 
~-~>·=·<·~ 

No environmental media (groundwater, surface water, sediment, or surface soil) samples were collected or analyzed 
from MRS 02- Remaining Cays. As a result, the HHE Module has not been evaluated. Tables 21 through 27 have 
therefore been intentionally omitted and the HHE score will remain "Evaluation Pending" until analytical data becomes 
available. 
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MRS 02- Remaining Cays 

HML 

MMM 

MLL 

Alternative Module Ratings 

17 

Media Rating 
(A-G) 

c 

D 

E 

F 

G 

No Longer Required 

No Known or 
Suspected MC 

Hazard 



MRS 02- Remaining Cays 

DIRECTION$: to the chart bel~w, cirbl~" .. l\e letter rating for ~ach module rec~~ded i~ I able 10 (EHE), Table 20 (CHE), 
and Table 28 (HHE). Circle the correspondi~g numerical priority for ,each modufe. If information to 
determine the module ra,ti!)Q~XlOt available, choose .,the appropriate l:llternative module rating. The MRS 
~riority i§Jbe single highest pljoflty; .. r~cord this tE)Ia,tive pr:iqriw in the"MRS Priority ~r Alternative MRS 
Rating at the bottom of th,e,tabte, .. .. 

I 

Note: An MRS assigned Priority 1 has ttl§ .. l)jgh~st relative priorityi an .. IVlR$ assigned Priority'S has the lowest relative 
priority. Oflfy"an MRS with CWM kno uspected to be present c;fln be assigned Priority 1; an MRS that has · 
cWM known or suspected to t)E).. t be assigned Prior{ty .. 8¥ .. 

' '' .... ::• 

1--E-H_E_R_at"""'ng--.. """;~~-~·-·~~-;""' .. ·;·."""·,'"""IJ""'"~··-~· CHE :-- PriQrlty ~-H-81_ .. ···-Qa ... }-tti~~P •. g;._ ,~.....,....._P .... ri-~-rit..;;.y_··--1 
A 2 B .:1 . ................. 2 ·... .... A 

r-~~----4---B c 3 
c 4 

D 5 
E 6 
F 7 

G 8 

Evaluation Pending 

No Longer Required 

No Known or Suspected Explosive 
Hazard 

D 4 

E 5 

6 

Evaluation Pending 

No Longer Required 

MRS PRl9JflfY or ALTERNATIV&;f!4;RS RATING 

18 

2 

B 3 
·~ c 4 

D 5 
E 

' > 
6 

F 7 

G 8 

No Longer Required 

No Known or Suspected MC Hazard 
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MRS 04- Flamingo Lagoon Maneuver Area 

~· ~"'"'' ' 

. TableA 
MRS· eact<iriund lnform~uon 

~' ·' ' . ' ' ' ' 

DIRECTIONS: Re®rtf the background inf6rmation bel·o~rl'QtJhe MRS to be evaluated. Much of this rnfotmafion is 
avaJiable from Service andJ:)QQ Q.atabases. 1fthe MRS is located on a .FUOS property, the suitable 
FUDS property informa:tlt;Jn;should be substitUted, ·· fp. tile MRS Summary, briefly describe the UXO, 
DMM, otNG .. th~t are k'nown or ted to, be present, the exp~ure setting (the MRS's physical 
environment}, any . ... . . . . munitions-related contafr\lh~~t~ '(~~g., benzene, t(lchloroe~h}'Jene) 
found at · ;·;·attf!fal'l'y pote.n y e.XPO$.p9 ti~man and ecological receptors. If possibte, include a 
map of the · · 

/-:;}::•;)c'';;•)' 
Munitions Response Site Name: MRS 04 - Flamingo Lagoon Maneuvef~fea 

Component: U.S. Army 

Installation/Property Name: Culebra Island 

Location (City, County, State): Culebra Island. Puerto Ricb; 

Site Name/Project Name (Project No.): Culebra Island PRDF/FRMD:._,... ______ _ 

,,; ,,., .,, ~ .... 

Date Information Entered/Updated: 20 Deceaiimr.2011/February 201$ " 
\ .. '···>>!:. ' 

Point of Contact (Name/Phone): Layne Yound C4t0.332A806l ' 

Project Phase (check only one): Rl 

DPA DSI ..I'RI ..... OFS 
\. ""¥!;\,} 

DRD 
. ·/ . 

'···\·~\ . D RA-C D PllP, 
"v~L-,."' 

DRA-0 DRC DLTM 
"'< 

~~'{ ,.;~~ .. 
Note: Th1s Draft MRSPP was created(lf·eoord~natlon .. wlth the U.S. An:oy Corps of Eng1neers and add1t1onal project stakeholders (e.g., 
U.S. Environmental ProtectioDAgency, P!JSrt() Rico ~nvironmental O!i~ti!Y Board). Prior to being finalized the MRSPP will be included 
in a public notice and wfll be availat>le for publrr.eview: ... . · .• · · • \ 

.;r~~j:~,,~ 

Media Evaluated (Check all tha~apply): .... . 

D Groundwatet . \z~.· 
..1' Surface Soil ··•·· \;~f~·z~~ .. 
..1' Sediment (ecologic~! ?~~~8~or) 

...... 

· .. . / 

MRS Summary: 

./Sediment (human receptor) 

D Surface Water (ecological recep 0 ) 

D Surface Water (human receptor) 

MRS Description: Describe the munitions-related activities that occurred at the installation, the dates of operation, and 
the UXO, DMM, or MC known or suspected to be present. When possible, identify munitions, CWM, and MC by type: 

The 505-acre MRS 04 includes Flamingo Lagoon and the hillside east of the lagoon. Records show that Combat Range 
#2, located on the south side of Flamingo Beach, was used for direct and indirect fire of small arms and 81 mm mortars 
from firing positions on the hillside within MRS 04 during FLEX #4 in 1938. Firing positions for 75mm projectiles used 
during FLEX #5 in 1939 were also located. 

Description of Pathways for Human and Ecological Receptors: 
Potentially complete pathways exist for residents, construction/utility workers, trespassers, outdoor site workers, 
recreationists/visitors, and biota for MEC in the surface and subsurface. Incomplete pathways exist for all human and 
ecological receptors for MC. 
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MRS 04- Flamingo Lagoon Maneuver Area 

Table A 
ackgrquRd·~nformatioA·· 

DlRECTlO"S: Reoor(i t~ ~a~::· . tormatioJi .l;l~low for th~ ~as.tci't/e (;)Y;;tlu""ted. )v1ueh of this information is 
avai.labl~trom SenTi.. d DoO databases. lftiJs<MRS is located on a FUDS property, the suitable 
FUOS property info.rrnation sh~ufif be substitU;ted. In the MRS Summary, briefly describe the UXO, 
DMM, , ty'IC that wn or suspected tcibe present, the e'Xposur~:$etting (the MRS's physical 
en · <!lt), an . .... identatf}()nmunitions-related CQO,~t,ninantS:(e.g., b~nzene, trichloroetnylene) 

· founda: · 'eMRS, and .::np~ntia.tly exposed humaoanltet:blogicaf receptors. If possible; include a maP l)fthe MRS: w· .. ......... ' ... ' 

Description of Receptors (Human and Ecological): The current human reqeptors include residents, construction/utility 
workers, trespassers, outdoor site workers, and recreationists/visitors: Ecological receptors include a variety of species. 
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MRS 04- Flamingo Lagoon Maneuver Area 

DIRECTIONS: Below f muniti()ils and their d~f?~i!Jtions. Cirbfe t~~ scores tha* correspond with 
Ill the munit1onsl}lp . . oi suspected to . . eflhtthe MAS. , ~" ·•·. . · .. ·· 

Note: The terms practice munitions, small arms ammunition, p · al evidenoe," and historical evidena!l are defined in 
pendix C of the Primer. · ""i ··· 

Sensitive 

High explosive (used or 
damaged) 

Pyrotechnic (used or 
damaged) 

High explosive (unused) 

Propellant 

Bulk secondary f'\igh 
explosives, pyrottchnics, 
or propellant 

Pyrotechnic (not used or ·· 
damaged) 

Practice 

Riot control 

Small arms 

Evidence of no munitions 

MUNITIONS TYPE 

• UXO that are considered most likely to function upon 
submunitions, 40mm high-explosive [HE] grenade§.· phosphorus [WP) munitions, high-
explosive antitank [HEAT] munitions, and practic6.mv~itions with sensitive fuzes, but excluding 
all other practice munitions). ./ 

• Hand grenades containing energetic filler. · · 
• Bulk primary explosives, or mixtures of these with environmental media, such that the mixture 

poses an explosive hazard. /'·· · 

• UXO containing a high-explosive fill~r (e.g., RDX, Compol:lition B), that are not considered 
"sensitive." · 

• DMM containing a high-explosive.flller that have: 
Been damaged by burning or detonation 
Deteriorated to the point of instability,, 

• UXO containing a pyrotechnic filler other than wfiltephosphorus (e.g., flares, signals, simulators, 
smoke grenades), .• ,r;·•" ''.. • ··. >.. 

• DMM containing a pyro chnic filler othef,fi$.'h''white phosphorus (e.g., flares, signals, 
simulators, smoke ) that have: 

B. by burning or aet(>fiation 
Deteriorated to the point of instabillf¥< :· 

• DMM containing a high-explosive fillf!rth"'t · .. 
' •,lfi&m" Have notbeen damaged by burning or'd!\!tonation 

• 
• 

',. 
• 

• 

• 
• 

• 
• 

• 

·~:.; ···'T ;, Are not daterioratedJo the. point of instability. 

UXO co~talrtitig mostly single-,' d6olil~;.; or triple-b~sed propellant, or composite propellants 
.(e.g., a rocket motor). · 
DMM containiffl'rmostly single-, double-, or triple-based propellant, or composite propellants 
(e:g.; a rocket motor} that are: 

• . Damaged by burning Q~.detonation 
· ~!~;!;.;;::Y[)eferitJrated to the pc;liot:of instability. 

DMM c~hi:iifilng mostly single-, dO\lble-, or triple-based propellant, or composite propellants 
· (e.g., a rock~l-fDotor). 

DMM.that are< buik'secondary high explosives, pyrotechnic compositions, or propellant (not 
cont~ineQ in a munition}, or mixtures of these with environmental media such that the mixture 
poses an explosive hazar<;!. 

DMM CO(l.t?ining a pyrote'bhnic filler (i.e., red phosphorus), other than white phosphorus filler, 
that: tliL+i 

f*•,:t.,:' Have not been damaged by burning or detonation 
;Jtf'J Are not deteriorated to the point of instability . 

UXO that ar~ practice munitions that are not associated with a sensitive fuze. 
DMM t~ are practice munitions that are not associated with a sensitive fuze and that have not: 

' :!7 • Been damaged by burning or detonation 
Deteriorated to the point of instability. 

UXO or DMM containing a riot control agent filler (e.g., tear gas) . 

Used munitions or DMM that are categorized as small arms ammunition. (Physical evidence or 
historical evidence that no other types of munitions [e.g., grenades, subcaliber training rockets, 
demolition charges] were used or are present on the MRS is required for selection of this 
category.) 

Following investigation of the MRS, there is physical evidence that there are no UXO or DMM 
present, or there is historical evidence indicating that no UXO or DMM are present. 

· D1RECTIONS: Record the single highest score fror:n a~~ve in the boK toihe 
right (maximum sc0re;;:::,qQ)., 

30 

20 

15 

10 

10 

5 

3 

0 

25 

DIRECTIONS: Document any MRS-specific data used in selecting the Munitions Type classifications in the space provided 

Historically, 81 mm HE and practice mortars and 75mm shrapnel mortars were used at MRS 04. During the RI/FS 
fieldwork, only unidentified trag and small arms were found at the site. No MEC was found during the RI/FS field work. 
(RI Report Section 2.1.2) 
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MRS 04 - Flamingo Lagoon Maneuver Area 

T:lble 2 
EHE MOdule: Source of Ha~ard Data. Element TabU~; 

\> '."."">}';'Y~>J/'.'.>..".~I'""J~• " "'"'>'/ ~·"'" "" 

DIRECTION.$: 

Former range 

Former munitions treatment 
(i.e., OB/OD) unit 

Former practice munitions 
range 

Former maneuver area 

Former burial pit or other 
disposal area 

Former industrial operating 
facilities 

Former firing 

Former missi Or air defense 
artillery emplacements 

Former storage or transfer 
points 

Former small arms range 

Evidence of no munitions 

SOURCE OF KAZAAD 

0 ' N 

describing sources of explosive' hazard:s• Circle the scores that correspond 
hazards known or suspected to b~.;;present at thei MRS. 1 

··• 

small arm~ r?nge, physical e:Jt{penpe, and historical ev:idenctl are 

The MRS is a former military munitions (including 
practice munitions with sensitive · ·· have been used. Such 
areas include impact or target areas and associated buffer and 
safety zones. 

• The MRS is a location where UXO or 
explosives, bulk R/yrotechnic, or bulk 
detonated for the~purpose of treatment prior 

• The MRS is a former military range on which only practice munitions 
without sensitive fuzes were us,.ed. 

• aneuver area where no munitions other than 
and bl~.flks were used. There must be 

used at the location to place 

ed or disposed of 
prior thermal treatment. 

Score 

8 

6 

5 

5 

4 

4 

2 

2 

0 

10 

DIRECTIONS: Document any MRS-specific data used in selecting the Source of Hazard classifications in the space 
provided. 

The 550-acre MRS 04 includes Flamingo Lagoon and the hillside east of the lagoon. Records show that Combat Range 
#2, located on the south side of Flamingo Beach, was used for direct and indirect fire of small arms and 81 mm mortars 
from firing positions on the hillside within MRS 04 during FLEX #4 in 1938. Firing positions for 75mm projectiles used 
during FLEX #5 in 1939 were also located. (RI Report Section 2.1.2} 
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MRS 04 - Flamingo Lagoon Maneuver Area 

Location;l:ff'U.unitions .. m·au·elem;ent:tabfe 
. ~. . . 

DIRECTIONS: Salo;;i!Fe .. eight cfassiticFitio · · unit!Ons locatf6~s·and thelr de&cripticns, circle the scoresthat · 
correspond with all the tocati<f here mun.itj;ons ate known od'Q'spectedJo be ~resent at the MRS: 

Note: The terms confirm · · · ·~. urface, sm.§l.:J/ arm~ ammunition, physical evide~ce., an(j historical evidence are 
defined in. . er. ' I .... · i .. ·· · .·. • .. 

Confirmed surface 

Confirmed subsurface, active 

Confirmed subsurface, stable 

Subsurface, physical 
constraint 

Small arms (regardless of 
location) 

Evidence of no munitions 

L.OCATION OF MUN 

• an explosive ordnance disposal 
or accident that involved UXO 
the surface of the MRS. 

• Physical evidence i or DMM in the subsurface of the 
MRS, and the at the MRS are likely to cause UXO or DMM to be 
exposed, in the future, occurring phenomena· (e.g., drought, flooding, 
erosion, frost heave, · or intrusive activities (e.g;,, plowing, construction, 
dredging) at the MRS likely to expose UXO or DMM. ..;: · 

• Historical evidence indicates that UXO or DMM are located'h, the subsurface of the 
MRS and the geological conditions at the M. re likely to cause UXO or DMM to be 
exposed, in the future, by naturally occurr" / omena (e.g., dro1.1{iht, flooding, 
erosion, frost heave, tidal action), or int~ ctivities (e.g., plowin!i construction, 
dredging(at . are likely to exp:' UXO or DMM. 

• the presence\ 0 or DMM in the subsurface of the 

• 

• 

.¢onditions at the . are not likely to cause UXO or DMM to 
be exposed, in re, bY.Il!\l~~f<l.IIY occurriilg phenomena, or intrusive activities at 

MRS are not likflly to causifl.JXO or DMM to ~lii exposed. 
evidence indicates thll;(l::JxO or D!YlM are lo~a:ted in the subsurface of the 
the geological conditionrtat the MRS are not likely to cause UXO or DMM to 
· , in the future, by natJJtally occurring phenomena, or intrusive activities at 

not likely to cause UXO or DMM io be exposed. 

Th~re is physical or historical evidence indicating that UXO or DMM may be present in 
'the $ubsurface, but there is a physical constraint (e.g., pavement, water depth over 
120fe!l~t) preventing :direct access to the UXO or DMM . 

The;presence of small arms ammunition is confirmed or suspected, regardless of other 
factors such as geological stability. (There must be evidence that no other types of 
mu!litions [e.g., grenades] were used or are present at the MRS to place an MRS into 

category.) 

~Hirn"''inn investigation of the MRS, there is physical evidence that there are no UXO 
or DMM present, or there is historical evidence indicating that no UXO or DMM are 
present. 

the box 

Score 

20 

15 

5 

2 

0 

25 

DIRECTIONS: Document any MRS-specific data used in selecting the Location of Munitions classifications in the 
space provided. 

MD was found within MRS 04 during the RI/FS. A 5 inch projectile was found along Flamenco Beach in MRS 04 during 
the 2008 NTCRA. (RI Report Section 2.1.2) 
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MRS 04 - Flamingo Lagoon Maneuver Area 

ease of Ae:ee$5 oata e1erriint Table 

DIRECTIONS: Below are four 
barrier type i¢:: ·· 
with the ease 

Note: The term barrier··iS··defi 

fications 01' b~ie;
1

~~~:s that can sur~~~nd a11MRS ~nd,~eir descriptions. The 
rela.t~,~'ttf~e ease of ~ublic access to tt:;le MRS. Qircle th~ score that corresponds 
s to the MRS. . . , . 

Classificatiow· ··· 

No barrier 

Barrier to MRS access is 
incomplete 

Barrier to MRS access is 
complete but not monitored 

Barrier to MRS access is 
complete and monitored 

EASE OF ACCESS 

• 

• 

• 

• 

pendixiC of the Primer. · ·· 

There is no barrier preventing access~c( any part of the MRS (i.e., all 
parts of the MRS are accessi9!.~); ·· ' ' 

There is a barrier preventing access to parts Qf the MRS, but not the 
entire MRS. :•!•, 

There is a barrier preventing access to all parts of'theMRS, but there 
is no surveillance (e.g., by a guard) to• ensure that the ~arrier is 
effectively preventing acce~,.$~ allt}ahs of the MRS. · > 

~v· <' . . · ... 
There is abarrier preventing access to all parts of the MRS, and there 
is active, continual surveillance (e.g., by a guard, video monitoring) to 
ensure that tile barrier. ~~ffectively preventing access to all parts of 

MRS. . ·· . 
........... -~ 

DIRECTIONS;· Aeq~~~i:thf~lngle highest scor&:tom above in the box to 
· · th~J'~~t(~aximum score;=~(')). · 

.Score 

8 

5 

0 

10 

DIRECTIONS: Dgct:t:r:tlent anyMRS-specifi~ data used in selecting the Ease of Access classification in the space 
/p~ov{ded. · · 

/ t ,' 
. . 

MRS 04 contain$prlvate property and beach~a.ccessible to the public. (RI Report Section 2.1.2) 
; •..._ ' cc' 
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MRS 04 - Flamingo Lagoon Maneuver Area 

' <"" 

"'""''''X,,,, .. ,, .. "" ... ,.,,, Table .. S , 
sta!~l ot PropeftTy Data.~tement T,pble 

DIRECTIONS: SelQW are three olassificationslo~the st~~us of a prope 
their descriptions. CircleJOe score that ~Prresponds · 

in the Depirtmentof'Defense (DoD) and 
; ' ~ '·'> ,, : /,:;!lf ... ·'·., 

,status of pt<,{)perty at the MRS. · 

. Cl.assification 

Non-DoD control 

• The MRS is at a location that is no longer owned by, leased to, or 
otherwise possessed or used by DoD~ Examples are privately owned 
land or water bodies; land or water bodies owned or controlled by state, 
tribal, or local governments; and land or water bodies managed by other 
federal agencies. · · , 

• The MRS is at a location that is owned by OpO) but that DoD has leased 
to another entity and forwhich DoD does not cop;trol access 24 hours 
per day. J I · · '" 

I 

• The MRS is on land or is a water body Jhat is owned; teased, or 
otherwise possessed by DoO~,aqd DoD plans to transfer that land or 

Scheduled for transfer from water body to thE::) control of another enJity (e.g., a state, tribal, or local 
DoD control government~.a.~i\tate party; another federal agency) within 3 years from 

the date the R:~ot:Ocof !s applied. 

• The MRS is on land or is a vva.ter,body that is owned, leased, or 
, otti&r\lise possessed by DoD.:> With respect to property that is leased or 

DoD control , otherWISe possessed>; • oD.rriustcontrol access to the MRS 24 hours 
, , per day, every day o • · ·; h;mdar year. 

~ecord th~:srngle highest sgdre tram above io the box 
to the r.ig~t,,,rnaximum score-:·~ 5). · 

.::,2<!,.::-\%,,' : 

3 

0 

5 

DIRECTIONS: Dodument any M·R~~sp~cific <!~tiused in selecting the Status of Property classification in the space 
proVided. ·· ''~''·· "'i5l::r;c, 

No portion of MRS 4 is Under DoD control. It is either privately owned or property managed either by DNER. (RI Report 
Section 2.1.2) 
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MRS 04- Flamingo Lagoon Maneuver Area 

m ' •"'~~ ,, 

.. T«ble a . .. .., .. . ... " . 
le:H Poputatlon Density Date:. ,element Table 

' " ' ;;' ' ~0';/-> ·;: '' ,;' ''" ~' 

'j;;t 

DtRECTIONS: Below are three c;[a~iflc~ti8 for population density. and their descriptions. Determine the population' 
density per sqlj<3:~~}1Ul~Mfmost closely correspon?s.wltfl the pop~l<3tion of'the lVIRS; incl4ding the area within a 
two-mile radius of tne ter. Ckcle.tbe ffiQst appropriate score; · .... .• .. 

Note: Use the u.s. CellS® . available ttt ca,pture the highest pqpolation density within a two-mile 
radius of the perimeter orthe M .. . 

Classificatr()n 

> 500 persons per square 
mile 

1 OQ-500 persons per square 
mile 

< 100 persons per square 
mile 

POPULATION DENSlT'C : .. 
,' t->~f%.8{ 

• There are more than 500 per,~ns per square mile in the U.S. Census 
Bureau tract in which the MRS is located. 

• There are 100 to 500 sons per square mite ins~lle U.S. Census 
Bureau tract in which t MRS is located. J · 

• There are fewer than 100 per~onspersquare mile inftie l,J.S. Census 
Bureau tr.actJn which the MRS is located. 

; , , ,:;E~f~;:~> 

•. NS: Ptfigo,r~ the single highest §COre from above in the box 
to the right (maximum score = 5). :; ····· ···· · 

Score 

5 

3 

m 

F~ :;:;,;r-, ~:~ ~ •. ·, -~""'-"" 

DIRECTIONS: Document any.:M;AS:~specific data used in selecting· the Population Density classification in the space 
provided. · '/ · ·· 

,,, ~ 

The island of Culebra has a popuil:l:ton density of 62.4 perscir~>per square mile. (RI Report Section 2.1.2) 
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MRS 04 - Flamingo Lagoon Maneuver Area 

' ' ' ,~ ~ ' ,, )~ ,~';1;;;:;:'' 
DIRECTIONS: Below are six classifications describing the. number of inhabite~:f~fr near the MRS. The number nt 

inhabited buildin~~ ~elates to the potenti.~l p(:lPUiation near the MRS. mine the number of inhabited 
structures witt\ff!HWt:lmiles of the MRS tl6tindary and circle the score tQ~t corresponds with the number 
of inhabited · · 

Note: The term inhabited e of the Primer. 

26 or more inhabited structures 

16 to 25 inhabited structures 

11 to 15 inhabited structures 

6 to 10 inhabited structures 

1 to 5 inhabited structures 

0 inhabited structures 

POPUU\'J'lON NEAR HAZARD 

• There are 26 or more inhabited structures located up to 2 
miles from the boundary of the MRS, within the boundary of 
the MRS, or both. · 

• There are 1,6 to 25 inhabited structures located up to 2 miles 
from the boumhary of the MRS, within thE! boundary of the 
MRS, or both. : 

• l'hereare 11 to 15 inhabited structures located up to 2 miles 
from tne boundary of the MRS, within the boundary of the 
MRS, or both,. 

• There are 6 tolo f~ll~qited sfrt~v~!f.res located up to 2 miles 
from th'e boundary bfltte MRS, Witnin the boundary of the 
MRS, or both. 

• · There are 1 to 5 inhabited structures located up to 2 miles 
· from the boundary of the MRS, within the boundary of the 
MR~~ 6r:b.oth. 

'N c~~ ;;··,,;\~ ' 

• There are no i{\~abited structures located up to 2 miles from 
the boundary of/the MRS, within the boundary of the MRS, or 
both. 

DIBJ;CJIONS: Re~ord the single highest score from above in 
the boxto the rigbt{maximpm .score = 6); 

Score 

4 

3 

2 

0 

5 

'', __ :--, p{~-, 

DIRECTIONS: Document any MR~-~Jilecifit data used in selecting the Population Near Hazard classification in the 
space provided. '<>!:i''' 

'-<;1;_4:7 

There are greater than 26 inhabited structures within two miles of MRS 04. (RI Report Section 2.1.2) 
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MRS 02 - Remainin 

No environmental media (groundwater, surface water, sediment, or surface soil) samples were collected or analyzed 
from MRS 02- Remaining Cays. As a result, the HHE Module has not been evaluated. Tables 21 through 27 have 
therefore been intentionally omitted and the HHE score will remain "Evaluation Pending" until analytical data becomes 
available. 
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MRS 02- Remaining Cays 

MMM 

MLL 

Alternative Module Ratings 

17 

l4edia Rating 
(A-G) 

c 

D 

E 

F 

No Longer Required 

No Known or 
Suspected MC 



MRS 02- Remaining Cays 

,,;,~L'~:~';.'!."'.'······;··············;;-;;;,;J"';"' ;)~: ;;, • .. f ; ·· ·c • ••••• / 

·DIRECTIONS: to, the coo'«helow;;,Gimle the Jetter rating· for each module recortfed in 1'able 1 o (EHE), Table 20 {CHE), 
and Table.28 (HHE). Circle .. ~f'l:e;borresponding nur:nerical ptiorffy for each module. l.f information to 
determine .ole rating is not available, c1\tt6Se the appropriate alternative module rating. The MRS 
Priorltvis th priority; record tl;lis relative priority in the MRS Priority or Alternative MRS 

········ ·Rating at the pottortt able~.: ··· · 

Note: An MRS assigned Prioritv 1 has the mQilest relative priority; an MRS assigned Priori!¥ 8 has the lowest relative 
priority. Only an MRS with CWM knQ,wfi"or suspected to be·present~an be as$ignec.f Priori~y 1; an MRS that ttas 
QWM known or suspected to be prf3sent cannot be assigr)~~ Priority 8. 

c 4 

D 5 

F 7 

G 8 

Evaluation Pending 

No Longer Required 

No Known or Suspected Explosive 
Hazard 

5 

6 

F 7 

G 8 

Evaluation Pending 

No Longer Required No Longer Required 

No Known or Suspected MC Hazard 

.... ATIVE MRS RATING 3 
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MRS 04 - Flamingo Lagoon Maneuver Area 

Munitions Response Site Name: MRS 04 - Flamingo Lagoon Maneuver Area 

Component: U.S. Army 

Installation/Property Name: Culebra Island 

Location (City, County, State): Culebra Island. Puerto Rico 

Site Name/Project Name (Project No.): Culebra Island PRDF/FRMD:_~------

Date Information Entered/Updated: 20 Decerrtber 2011/Februa'~y2013 
Point of Contact (Name/Phone): Layne YounciYf410.332.4806) 

\ 
Project Phase (check only one): Rl 

// 
',,,' ! ... : .•.. 

DPA DSI .· Y"'RI 
/ 

CIFS 

D RA-C DRIP D RA-0 \[::' ,)'/ DRC 

DRD 

D LTM 
.. 

Note: Th1s Draft MRSPP was created 1n coord1naOOrl w1th the U.S. Army Corps of Eng1neers and add1t1onal proJect stakeholders (e.g., 
U.S. Environmental ProtE!ctionAgency, P!Jerto f;ti®: Environmental O!Jality Board). Prior to being finalized the MRSPP will be included 
in a public notice an(j Will be .. ava.ilable for public review: 

Media Evaluatec:l (check all that aRPlY): . ' .. ' '>.{,'(~ f- ' 

' 
' V"' Sediment (human receptor) D Groundwater ,.;. 

V"' Surface Soil ... ,., ... ;,, 
'(!WM',i": 

D Surface Water (ecological recep 0 ) 

V"' Sediment (ecological n;~~,~tor) D Surface Water (human receptor) 
. 

MRS Summary: 
MRS Description: Describe the munitions-related activities that occurred at the installation, the dates of operation, and 
the UXO, DMM, or MC known or suspected to be present. When possible, identify munitions, CWM, and MC by type: 

The 505-acre MRS 04 includes Flamingo Lagoon and the hillside east of the lagoon. Records show that Combat Range 
#2, located on the south side of Flamingo Beach, was used for direct and indirect fire of small arms and 81 mm mortars 
from firing positions on the hillside within MRS 04 during FLEX #4 in 1938. Firing positions for 75mm projectiles used 
during FLEX #5 in 1939 were also located. 

Description of Pathways for Human and Ecological Receptors: 
Potentially complete pathways exist for residents, construction/utility workers, trespassers, outdoor site workers, 
recreationists/visitors, and biota for MEC in the surface and subsurface. Incomplete pathways exist for all human and 
ecological receptors for MC. 
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MRS 04- Flamingo Lagoon Maneuver Area 

· Table.A· ... 
.. :;;:;;::lUIRS:t~ekground.lnfotmatlon 

,;;-"c;_}.• " 

DIRECTIONS: Record th,backgrourdlnbr~~~ion belowfortheMRS to be~:lialuated. Much o1 this information is 
availablefrtitt\~ryioeand DoD databases. If theM~$ is located on a FIJDS property, tbe suitable 
FUDS Ptl intbr ; shou'lf,$'.b,e substituted. In tbe MRS Summary, briefly describe tbe UXO, 
OMM, or that are· . ..9.rsuspt3ded to be p:r~sent, the exposure setting (the MRS's physical 
environment), any other i(¥~{~9ntal nonrnunitions-rellated contarn.im!nts <~:g;, benzene, trichloroe.tbylene) 
fot,~nd at th. S, and any p()tentially exposed hu111an and ecQ[t:)gicarreceptors. If possible~ include a 
map ofthe' · · :;;:~:~if"' · ··· · · · · ··· · · 

Description of Receptors (Human and Ecological): The current human rec~ptors include residents, construction/utility 
workers, trespassers, outdoor site workers, and recreationists/visitors: Ecological receptors include a variety of species . 

.................... .... ,./' 
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MRS 04 - Flamingo Lagoon Maneuver Area 

· E;l:fJi.Module: · M.unltloni type DataEiernent·•Taote 
, ''Y('!f:f;f'.' ·~ f : . :,.J" ~ 

DIRECTIONS: Below ar:fr:t1 elassificatiorl~<:l;f munitions and their description~,· Circle the scores that correspond witl:l: 
· !!I the munitl known::or suspected to be,present at1he MRS. . 

Note: iheterms practl~fl mu ms ammunition, pliy~tcal evidence, an~ historical evidence are defined in 
Appendix C of th&'Pr«mer.. · 

Sensitive 

High explosive (used or 
damaged) 

Pyrotechnic (used or 
damaged) 

High explosive (unused) 

Propellant 

··.···• • UXO that are considered most likely to function upon any interaction with exposed persons (e.g., 
submunitions, 40mm high-explosive [HE] grenades,:whlte phosphorus [WP] munitions, high
explosive antitank [HEAT] munitions, and practic$.rriunitions with sensitive fuzes, but excluding 
all other practice munitions). 

• Hand grenades containing energetic filler. 
• Bulk primary explosives, or mixtures of these.with environmental media, such that the mixture 

poses an explosive hazard. •. / > .. 

• UXO containing a high-explosivE!fi~ier (e.g., RDX, CompositionS), that are not considered 
"sensitive." ./ .: •. 

• DMM containing a high-explsf~iife:flll~r that have: 
• Been damageq by burning or detonation 
• Deteriorated to th@ pOint of instability. 

• UXO containing a pyrotechnic filler other than wh.ite phosphorus (e.g.,.flares, signals, simulators, 
smoke grenades}. • . . . > 

• DMM containing a PYrotechnic filler other thEufi).Jhfte phosphorus (e.g., flares; signals, 
simulators, smok~ gf~Ji)ades) that have: ·.,,,.;;_,;:,; .; . 

• Been dama,ged by burning or detonation 
• Deteriorated to tM Point of instabil!1y. ; 

• DMM containing a high-explosive fil~r that: 
' , • Have not be~n damaged by burning or detonation 

/ · ··· • ·· ... Are not det~tii~rated to the point of instability:' 

";~ UXO conlai.ning mostly singtel'>ctoubl~.-, or triple-based propellant, or composite propellants 
(e.g., a rock~JI'flotor). • 

• DMM containing mostly singlec;.d!>uble-, or triple-based propellant, or composite propellants 
(e.g., a rocket motor} that are: 

• Pamaged by burning Or detonation 
• Deteriorated. to the polnl9f instability . 

. · ·· · ·•.. · Dl\tlM cont&iP!'!J.Q mostly ~inglec-.~9ubie-, or triple-based propellant, or composite propellants 

Score 

30 

20 

15 

Bulk secondary high ''<'~e.g., a rock~rllPtor). 
explosives, PYI'Qlfchnics, • DMM that are bulk secondary high explosives, pyrotechnic compositions, or propellant (not 1 0 
or propellant · contalneq in a muniti<in}, or mixtures of these with environmental media such that the mixture 

.. . ... • poses !,~'If explosive tta:tard. 

Pyrotechnic (not used or > 
damaged) ··· · 

Practice 

Riot control 

Small arms 

Evidence of no munitions 
. . ;r.'• 

MUN1TIONS TYPE 

• 

• 
• 

• 
• 

DMM contlilililing a pyrotechnic filler (i.e., red phosphorus), other than white phosphorus filler, 
that: 

• Have not been damaged by burning or detonation 
• Are not deteriorated to the point of instability. 

UXO that are practice munitions that are not associated with a sensitive fuze . 
6MM1hat are practice munitions that are not associated with a sensitive fuze and that have not: 

• Been damaged by burning or detonation 
• Deteriorated to the point of instability. 

UXO or DMM containing a riot control agent filler (e.g., tear gas) . 

Used munitions or DMM that are categorized as small arms ammunition. (Physical evidence or 
historical evidence that no other types of munitions [e.g., grenades, subcaliber training rockets, 
demolition charges] were used or are present on the MRS is required for selection of this 
category.) 

• Following investigation of the MRS, there is physical evidence that there are no UXO or DMM 
present, or there is historical evidence indicating that no UXO or DMM are present. 

DIRECTIONS: tl'ecord the slrigle highest score from ~pove in the box ·to the 
n .. l.·ght (m a.x.imurn s. c. ore := SO), ·· "· .:. · ·· .. ... .... ................... ..... • .. ii ··'. .. 

10 

5 

3 

0 

25 

DIRECTIONS: Document any MRS-specific data used in selecting the Munitions Type classifications in the space provided 

Historically, 81 mm HE and practice mortars and 75mm shrapnel mortars were used at MRS 04. During the RI/FS 
fieldwork, only unidentified frag and small arms were found at the site. No MEC was found during the RI/FS field work. 
(RI Report Section 2.1.2) 
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MRS 04- Flamingo Lagoon Maneuver Area 

,w ":·'"''" .:::. 

.,,,, ··> T:allre 2 
·· IIJ~&o.<Jule: Source of Hazard Dalt~J-me~t Table 

"' .('' 

DIRECTIONS: Below are,:t.~i~la,$~l~~~~desctibtng sources of ex,p!P~fve hazards. Clr~le the scores that correspond 
with aiU!Te ·sources · · · IJ~lards known or suspectec;i to be present at the MRS.. 

Note: The terms form~Pi range, pra s, small arms ranf.lfiphysicaf evidence, . a,nd historical evidence are 
defined in~p~m:tix C of the Primer,..,.:::'··· ·::i' 

ClaS$ification •; . }. Oescription Score 

• The MRS is a former military range where munitions (including 

Former range 
practice munitions with sensitive fuzes) have been used. Such 1m areas include impact or target areas anp associated buffer and 
safety zones. 'v:;' 

• The MRS is a location where UXO or DMM {!;!.g., munitions, bulk 
Former munitions treatment explosives, bulk pyrotechnic, or bulk propelt(tnts) were burned or 8 
(i.e., OB/OD) unit detonated for the'.purpose of treatment prior to disposal. 

Former practice munitions • The MRS is a formerlJljlitqry range on which only practice munitions 

range without sensitive fuzes were us.ed. 6 
/ 

• The M'BS is a former maneuver area where no munitions other than 

Former maneuver area flares, simulators; smokes, and blanks were used. There must be 
evidence that no othermunitions were used at the location to place 

5 

an MRS into f)~s categpry. . 
.. " 

The MRS is a location where OMM wet~ buried or disposed of Former burial pit or other ... 
disposal area /''·' ' / (e.:iJ •• disposed'ofl(lto a water body) without prior thermal treatment. 5 

Former industrial operating • The MA.S is a location that is a former munitions maintenance, 

facilities 
1 

" man~f!=J.cturing, or demilitarization facility. 4 

Former firing points • The MRS is a firing point, where the firing point is delineated as an 
·MRS separate fr~mthe rest of a former military range. 

4 

Former missile or air defense The MRS is a forniertni~sile defense or air defense artillery (ADA) 
2 artillery emplacements ~mp'lacement not assbciated with a military range. 

Former storage or transfer • The MRS is a location where munitions were stored or handled for 

points iJ'A, transfer between different modes of transportation (e.g., rail to truck, 2 
<:Ji?>,,.,," truck: to weapon system). 

v" <;:-"""~"--, • The MRS is a former military range where only small arms 

Former small arms range 
. ,, .... , ... ,, 

qmmtmition was used. (There must be evidence that no other types 
of munitions [e.g., grenades] were used or are present to place an 

1 

~S into this category.) 

• Following investigation of the MRS, there is physical evidence that 
Evidence of no munitions no UXO or DMM are present, or there is historical evidence 0 

indicating that no UXO or DMM are present. 

SOURCE OF HAZARD DIREC'TfONS: Record the single hiqh~S:tJcore from above In the box 10 to>tM i'fght (maximum s9ore = 1 O). 

DIRECTIONS: Document any MRS-specific data used in selecting the Source of Hazard classifications in the space 
provided. 

The 550-acre MRS 04 includes Flamingo Lagoon and the hillside east of the lagoon. Records show that Combat Range 
#2, located on the south side of Flamingo Beach, was used for direct and indirect fire of small arms and 81 mm mortars 
from firing positions on the hillside within MRS 04 during FLEX #4 in 1938. Firing positions for 75mm projectiles used 
during FLEX #5 in 1939 were also located. (RI Report Section 2.1.2) 
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MRS 04 - Flamingo Lagoon Maneuver Area 

DIRECTIONS: · t:lassifications of mun;~tlnslocations and th~l~descriptiQns. ¢ircle thEtscores that 
locations wher~·rrnJflitions are.~f}own or suspectad to bEl present.at the MRS. 

Note: The terms co u. . . . . ....• · • bsurfa9$j;small arms ammt:tpifiOn~ physic~l evirfence, and historical evidence are 
defined in Ap~ndix C of the Peiiner. , .. P' 

Confirmed surface 

Confirmed subsurface, active 

' v;:;~;~t~:~;"''' 

• Physical evidence indicates that there are UXO or .DMM on the surface of the MRS. 
• Historical evidence (i.e., a confirmed report.such~s an explosive ordnance disposal 

[EOD], police, or fire department report.t'fiatan incident or accident that involved UXO 
or DMM occurred) indicates there are'UXO·Of: BMM on the surface of the MRS. 

• Physical evidence indicates the presertc6 of LJXO or DMM in the subsurface of the 
MRS, and the geological conditions at the MRS ar~.l.f~J'liY to cause UXO or DMM to be 
exposed, in the future, by naturally occurring phenOmena (e.g., drought, flooding, 
erosion, frost heave, tidsl action), or intrusive activities (e,g., plowing, construction, 
dredging) at the MRS are likely to expose UXO or DMM. • 

• Historical evidence indicates tnat UXO or DMM are located in~$ subsurface of the 
MRS and the geological coMitiOflS at the M~S are likely to cause uxo or DMM to be 
exposed, in the future, by naturallyqccurr~l1g phenomena (e.g., drought, flooding, 
erosion, frost.heave, tidal action), or )n!rcli~tve activities (e.g., plowin(kconstruction, 
dredging) ,fiHhe MRS are likely to expOs:ei\1!!<0 or DMM. 

• Physical evid~p(;.!'l inqicates the presen6e,of UXO or DMM in the subsurface of the 
MRS and the ~~(!logical conditions at the MRS are not likely to cause UXO or DMM to 
be exposed, in lbe future, by natllr occurring phenomena, or intrusive activities at 

C f
. d b rf t bl !h ...• ~ .... MRS are not likely to caus ... . or DMM to be .. exposed. 

on lrme su su ace, s a e • . fllSt6ti((al evidence indicates tha(UXO Of DMM are located in the subsurface of the 
MRS.all!it the geological conditions. at theMflS~re not likely to cause UXO or DMM to 

Suspected (physical 
evidence) 

Suspected (historical 
evidence) 

Subsurface, physicaL 
constraint ;,, 

Small arms (regardless of. 
location) 

Evidence of no munitions 

LOCATION OF MUNITIOI'fS 

be exposec;l, in the future, by naturally occurring phenomena, or intrusive activities at 
the MRS are not likely to cause UXO or DMM to be exposed. 

• s.ical evidence (e,g,, munitions debris such as fragments, penetrators, 
tasings, links, fins), other than the documented presence of UXO or 

ng.that UXO or DMMmay be present at the MRS. 

• "i'' There is ph~sklal or historical evidence indicating that UXO or DMM may be present in 
't!'l4il subsurface, put there is a physical constraint (e.g., pavement, water depth over 
1"20 feet) preventing direct access to the UXO or DMM. 

• TheJIJ:e§ence of small arms ammunition is confirmed or suspected, regardless of other 
factgrs s.uch as geological stability. (There must be evidence that no other types of 
mu [e.g., grenades] were used or are present at the MRS to place an MRS into 
t . ry.) 

• Fo116wing investigation of the MRS, there is physical evidence that there are no UXO 
or DMM present, or there is historical evidence indicating that no UXO or DMM are 
present. 

IRECTIONS: Record the single highest score from above in the box 
to the right (maximum score;; :25). 

Score 

20 

15 

5 

2 

0 

25 

DIRECTIONS: Document any MRS-specific data used in selecting the Location of Munitions classifications in the 
space provided. 

MD was found within MRS 04 during the RI/FS. A 5 inch projectile was found along Flamenco Beach in MRS 04 during 
the 2008 NTCRA (RI Report Section 2.1.2) 
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MRS 04- Flamingo Lagoon Maneuver Area 

fabl:e 4 
EHE Module: ;sdse of Access Datal!temenfTable . 

)"';"""""'""' , '"0 cmCccC<'•''«' """"""'' '''"··"·''··' ••••••• ,..... •••• ""''" • 

DI.RECTIONS: Sel()w ari:i four classifi'' of batrrer 1Wes that can surround an MRS and.t}leir descriptions. The 
barrier type is directly rera: :~pthe ease of public l!lccess to the .MRS. ,(tircle the score that corresponds 
with the · f accet!ls to the MR$. · ··· · · · 

Note:·· The term barrier edin}\ppendix C··Of··the Prime[., 

Classification .. 

No barrier 

Barrier to MRS access is 
incomplete 

Barrier to MRS access is 
complete but not monitored 

Barrier to MRS access is 
complete and monitored 

EASE OF ACCESS 

• There is no barrier preventing ac;ge$S:fo any part of the MRS (i.e., all 
parts of the MRS are accessible);'··. 

• There is a barrier preventing access to pE(rts of the MRS, but not the 
entire MRS. · 

• There is a barrier pr~enting access to all parts otthe MRS, but there 
is no surveillance (e.g:; by a guard) to ensure that the t,)~rrier is 
effectively e:eventing acce.ss to all p~ of the MRS. 

.£!!;,,~,,,,~>.: ... , ......... ,_·::~.·!· .. _: .. ··" / 

• There is c:Jbanierpreventing acce$5 to all parts of the MRS, and there 
is active, continual.siilrveillance (e.g., by a guard, video monitoring) to 
ensure that the barrier hfeffectively preventing access to all parts of 

MRS. . .. , ··. 

DIAI!~ftQNS: Aeoord the single hJghest score from above: in the box to 
·· · · the right (maximum score '::!'1{)1 ... , · 

Scorf!' 

8 

5 

0 

10 

DIRECTIONS: Dooument any MRS:s·f.t~i'c data used in. seleeting the Ease of Access classification in the space 
.provided. · ':" , · 

·,, 

MRS 04 contain$ pr:ivate property aQd beachtiJccessible to the public. (RI Report Section 2.1.2) 
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MRS 04 - Flamingo Lagoon Maneuver Area 

Non-DoD control 

Scheduled for transfer from 
DoD control 

DoD control 

STATUS OF PROPERTY 

• The MRS is at a location that is no longer owned by, leased to, or 
otherwise possessed or used by DoD. Ex~rnples are privately owned 
land or water bodies; land or waterp(>i;Jijjls owned or controlled by state, 
tribal, or local governments; and land or water bodies managed by other 
federal agencies. •, , · · · ·· ~ , .... '~ 

• The MRS is at a location th"af is owned by Oof?, but that DoD has leased 
to another entity and for )Nhipl) DoD does not ~ontrol access 24 hours 
per day. · ;>> , >. 

• The MRS is on land or is a.\Nater body that is owned, lea$ed, or 
otherwise possessed by Dd0;,i!Wd £:?()0 plans to transfer.ttlat}and or 
water bodyto.the control of anoth~f~ntity (e.g., a state, trio~d. or local 
government; a pti·vate party; anot~~rJederal agency) within 3 years from 
the date the A~:otoootis:.applied. · 

• The MRS is on lar'IQor is awaterbodytha*ls,pwned, leased, or 
;otn~rwise possessed; by DoD.·,Wit~·respecq() property that is leased or 
,otherwis~ possesseq, poD . .mustcon~~olpcce~s to the MRS 24 hours 
per day,• E'Jv~ry day of the calendar year.: 

)'' ~ "'' ' 

3 

0 

5 

DIRECTIONS: Document any Mr:l$r~ecific~P<:fiita used in seteeting the Status of Property classification in the space 
provided. · ·· ,, · . . 

No portion of MRS 4 is un,der DoD contY~I: ,It is el;h~r privately owned or property managed either by DNER. (RI Report 
Section 2.1.2) ' 

7 



MRS 04 - Flamingo Lagoon Maneuver Area 

"~·, •. ·i . ·:· .. · . ·. ' •........ . Tab~e&:: ... ···•·· ".· ..... · .... · · 
EKe:uoilur.r::·r~P~:fl~tiQn Oen~r~pat~.Ji•e.~ent T.ablt 

OtffeCtfONS!. Below.ai'Ej \hf~~.:PJ)l~i4ca'tions• f~rpGpul~ion: density and thelr~~sbrJp~ons; ; Determine the population 
density per square mil$ that most q1o.~elv co.rre~por1dswith.theip~t>Ufation of the li/1R:S, inclUding the area within a 
two-mile radiusof·t,h:e MR'S~s.;f)ffi!tlmeten Circfetbe mqst·appropriatesc:or:, ; ......•.. · 

Note; Use. the.· U.$. Ceos~ fllure~t.JJ!;~pt!Jata· avaHab/reto•capture the hiaheJl pof:1ulatioi) density vvithjo a two-mile 
radius of the perimeteroftne Mas: 

~,'".,_.;./" ' 

Classification 

> 500 persons per square 
mile 

100-500 persons per square 
mile 

< 100 persons per square 
mile 

POPULATJON DENSltv. 

• There are more than 500 per,sons persquare mile in the U.S. Census 
Bureau tract in which the MRS. bflocatecf: 

• There are 100 to 50Q. per~ns per square mif~)h the U.S. Census 
Bureau tract in which toe MRS is located. 

• There are fewer than 1 OO'persons persquare mile in t!Je .U.S. Census 
Bureau tract in which the MRS is·focated. ·. 

OtJ;~EC:l'tem~:. Ftecord tb~; tinSJie highetrsdort tr~m a.bove in the box 
·.·•·· '" to tne right (maximum·seore=:S). · . . 

5 

3 

DIRECTIONS: Document any/M~$spe6J,~ data used in .. sele~n9• tti~ f.op~lation Density classification in the space 
provided. ' '' · 

The island of Culebra has a population densitf••Of62.4 persons'per square mile. (RI Report Section 2.1.2) 
.{ 
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MRS 04- Flamingo Lagoon Maneuver Area 

··•'''··· :·i. . .. :"~;;~~"f .. w· •• ······'' ... <Table 7"··· . 
EHI$ M~(.luJe: ..... ~C)pulatiQf1.~~r H•;zard Pata~J,mtmt·Tabl:e 

DIRECtiONS: Below are six classificatio cribing the numQ:er of inhabited str~ctures near the MRS. The number: of 
inha~it$d build.ings rela: the potential popufatlQn near the MRS. Determine the number of inhabited 
structtites cwjfhin:·~miles of the MR$ pgundary ana circle the score that corresponds with the number 
of inhabited structures, · ·H 

Note: The term inhabited structures is definedJo Appendix g of the Primer. • 

26 or more inhabited structures 

16 to 25 inhabited structures 

11 to 15 inhabited structures 

6 to 10 inhabited structures 

1 to 5 inhabited structures 

/..'' 

o inhabited structur~s 

POPULATION NEAR HAZARD 

,.. ; 

· De$c.ription 

• There are 26 or more ihhaRit~ structures located up to 2 
miles from the boundary of the MR,S, within the boundary of 
the MRS, or both: ·. ·· 

>" :>. 
• There are ~6.to 25 inhabited structures"tocated up to 2 miles 

from the boundary of the MRS, within the boundary of the 
MRS, or both.··., 

• lbere are 11 to 15 inhabited structures locatedup to 2 miles 
frorr:tJtie boundary oftffe MRS, within the boundary of the 

M~S;~r .both. ···."~ •.. ,. 
• There ar'e 6 to 10 inhabjted sfrui?Jvres located up to 2 miles 

from the. boundary(>Hhe'd\tlRS, within the boundary of the 
MRS, or'bpth. ···. 

\~;.1\ '• 

• There are 1 to 5inhabited structures located up to 2 miles 
fromthe boundary of the MRS, within the boundary of the 
MRS, or b()th. 

· .. ! · .. .v... · .. 
;::· :"Frere are no inhabited structures located up to 2 miles from 

the boundary of the MRS, within the boundary of the MRS, or 
both . 

.. . rD.IA'IeTIONS: Record She sing I@ hiahl§t sc:ore from above in 
•
1
;;;z. .. ~,,,; :,:; :. the b'o~Jo the right (maximum score = 5). 

Score 

4 

3 

2 

0 

5 

DIRECTIONS: Document any MRS:lJepecific data used in selecting the Population Near Hazard classification in the 
space provided. 

There are greater than 26 inhabited structures within two miles of MRS 04. (RI Report Section 2.1.2) 
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MRS 04 - Flamingo Lagoon Maneuver Area 

Residential, educational, 
commercial, or subsistence 

Parks and recreational areas 

Agricultural, forestry 

• Activities are conducted, or inh~Jted structures are located up 
to two miles from the MRS's pptmdary or within the MRS's 
boundary, that are assocrat~ad ~ltr any of the following 
purposes: residential, ed!:Jcational;e.hild care, critical assets 
(e.g., hospitals, firE;i and rescue, poli,e;:ttstations, dams), hotels, 
commercial, shopping centers, playgr~tlnds, community 
gathering areas, religious sites, or sites'u~ed for subsistence 
hunting, fishing,'and gathering. ' 

• Activities are conducted, o~ rnnabhed structures ar?located up 
to·$WO•Itliles from the MRS}s ~eundary or within the: MRS's 
bou~d~~y:;:tt~at are associated with parks, nature preserves, or 
other r~creatienal uses. · · , 

\-;, ~', \ ' ' ' \ ,,,, 

Activitiesare conducte~1,qr inhablted.structures are located up 
. ' to two miles.lrom the'MRS"&t>oundcuy;or within the MRS's 
"'~~pundary, t~:at are.:a~sbciated'vvith agriculture or forestry. 

3 

J\~iyities are cMd1;Jcted, or inhabited structures are located up 
tQtwQ miles from1th~ MRS's boundary or within the MRS's 

~~qpnttaiyttp(it are :associated with industrial activities or 2 
' ,,',~~arehoustfiQ'; .. 

b~ tn~t~are no known or recurring activities occurring up to two 
' " mileSJI'¢lm the MRS's boundary or within the MRS's boundary. 1 

"", --,; 

~~ .. 5 
ACTMTJES/STRUCTURES'< 

DIRECTIONS: Document any Mf\S~s~tiq~flc data used in selecting the Types of Activities/Structures classifications in 
the space provided. ''·''/ ··· 

The land use on MRS 04 is mainly residential, recreational, and undeveloped land. (RI Report Section 2.1.2) 
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MRS 04- Flamingo Lagoon Maneuver Area 

cal and/or CulturafR ... · .. · esources Oata Eiement Table 
f c !,, _, 

DIRECTIONS: Belo:w.:are'fb'llF;()fatlstf~i.ams of .ecCJJo.gical and/or.cuJtural resour<1es and their Clescriptions. Review the 
types of resou ... sent and circle th.e score that .corresponds with the eo() logical and/or cultural 

Mote~ ··The ter~esou :;;ources are d~tf~ecl i~ Appendix C of the Pdmer. 

Classification 

Ecological and cultural 
resources present 

Ecological resources 
present 

Cultural resources present 

No ecological or cultural 
resources present 

Descrfpti.o.n 
• There are both ecological and culturalr1;'!13,()Urces present on the MRS. 

• There are ecological resources present or:J~I::)e MRS. 
' . "'~'' '"' ~~" 

• There are cultural resourg,spresent on the MRS. 
\. ··.··· ·/; 

• There are no ecological r~$oorces or cultural resourcespl:"esent on the 
MRS. . "' 

Score 

5 

3 

0 

, "~';.J',,,·/·····~. ~,'i;·f~.J/'.,. :.~, .··.; .. ~ 
ECOLOGfCAL. AND/OR ·~' · ·f»frteCTIOi\1~.: Record the sing!e highest score ft9m ~f,}oye in .the box to 

3 CULTURAL R.ESOURCES . . :the right (maximum score = 5). .. . 

DIRECTIONS: Document any MRS-specific data used in selecting the Ecological and/or Cultural Resources 
classification in the space prcMded. ·· 

; '.!. ' 

Protected species include the endangered flliwksbill (Er:etmodh~Jys imbricata) and leatherback (Dermochelys coriacea) 
sea turtles, the threateneclgt~~p.~ea turtle (Cfleloniamyt:ia$,) and its designated critical habitat 3 nautical miles around 
Culebra and its surrounding 'islands~nd cays, the threatened elkhorn (Acropora palmata) and stag horn corals (Acropora 
cervicornis), the W(:}st Indian manatee (Trichechusmanatus), and avian species. (RI Report Table 6-9) 

According to the National Register lnfo~~tion Syst~ro.(NRIS), National Historic Landmarks (NHL) list, National Heritage 
Areas (NHA) list, and ~tional Park Servipa'(NPS), the.re are no registered cultural resource within the boundaries of the 
Culebra Island site. On fhe~lsl(l Culebrita (MRS 07) is an historic lighthouse called Faro Isla de Culebritas; however the 
lighthouse is outside of the MRS,07 bound.a.ries. (RI Report Section 2.1.2) 

;'''',Z{"'~J 
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MRS 04- Flamingo Lagoon Maneuver Area 

DIRECTIONS: 

1. From Tables 1-9: ~~~~~dlhe 
data elementscores in the,: 
Score boxes to the righ:t>:;''' 

2. Add the Score boxes to~,c;~ph,, 
of the three factors and record 
this number in the Value boxes 
to the right. 

", "' 

3. Add the three Value ~foxes and 
record this number irfthe EH,,e 
Modu.le'TOtal box below. 

4. Circle the appropriate range for . 
the. EHE Modtdij:Jotal below: 

s. Circle the EHE Mod~le Rating 
that carresp<:>11cis. to the raFilt!Je 
selected and recordtllts~,alue in 
the EHE Modufe,8~t1ngbox 
found at the bottom of the table. 

Note: 
An alternative module ratfn§ may be 
assigned when a mo(jule letterr~tingJs , 
,inappropriate. An alterf1itive macd .. t.lle · 
rating is used when mcirefintenation is 
needed to score one ormbre,data 
elements, contaminationafan MRS was 
previously addressed, or thete is no 
reason to suspect contamination was., 
ever present at an MA.$. · 

Souree 

ExpJos.hte Hazard Pae.tor Data elements 

Table 1 25 
35 

Table 2 10 

Location of Muniti.ons Table 3 25 

Ease <;>f Access Table 4 10 40 

Status of Property !able 5 5 

R~ceptor Factor Data El,ments . 

POpulation Density Table 6 

'··<·. ' ·~~10 .... 
Popufat1?1n' Near Hazard Table 7 5 

13 
Typel? of Activities/Structures. . Table 8 5 

Table 9 3 

.. EHE MODULE TOTAL 88 

EHE Module Total EHE Module Rating 

92 to 100 A 

82 to 91 

71 to 81 c 

60 to 70 D 

48 to 59 E 

38 to 47 F 

less than 38 G 

Evaluation Pending 

Alternative Module Ratings No Longer Required 

No Known or Suspected 
osive Hazard 

EH e MQ't>Ot .• e RATil!G B 
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MRS 04- Flamingo Lagoon Maneuver Area 

DIRECTIONs:· 
corresp 

.Note: Th~ terms CWMilil~ 
Primer. 

Classification 

CWM, that are either UXO, 
or explosively configured 
damaged DMM 

CWM mixed with UXO 

CWM, explosive 
configuration that are 
undamaged DMM 

CWM/DMM, not explosively 
configured or CWM, bulk 
container 

CAIS K941 and CAIS K942 

CAIS (chemical agent 
identification sets) 

Evidence of no CWM 

OWM CONFIGURATION 

. ... I.J~~~oription 
The CWM known or suspected of being present at the MRS are: 
• CWM that are UXO (i.e., CWM/UXO) 
• Explosively configured CWM tha! are DMM (i.e., CWM/DMM) that 

have been damaged. . 

• The CWM known or suspef5tet;lfof being prese9,tat the MRS are 
undamaged CWM/DMM orGWM not configured a~,a munition that 
are commingled with conventional munitions that a(~ uxo. 

" 
• The CWM known or suspected of being.p.resent at the MRS are 

explosivelyf~nfigured CWM/DMM tha~l'lave not been damaged. 

The CWM know~:! drs ted of being present at the MRS are: 
• Nonexplosivelyconfi '<;;WM/DMM.~i~ll.~r damaged or 

undamaged · ............ · .. 
• Bii.fl-~WM (e.g., ton containe'r'' 
£ 

•/The CWM/DMM knowo or suspectedof Qeing present at the MRS 
:are CAIS K941-toxic ga'$ set M-1 or CAIS K942-toxic gas set M-
2/~;11. . .. 

han CAl$ K941 and K942, are known or suspected of 
tat the MR§; ···· , .. 

• Folto<vVlng investigation, the physical evidence indicates that CWM 
are ndtpresent ~t the MRS, or the historical evidence indicates that 
CWM t,t;" not present at the MRS. 

·v<L<f~ 

.Qjfl(~TJONS: lle 
box 

Score 

30 

25 

20 

15 

12 

10 

0 

DIRECTIONS: Document any MRS-specific data used in selecting the CWM Configuration classifications in the space 
provided. 

No evidence of CWM has been found at MRS 04. (RI Report Section 2.1.2) 
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MRS 04 - Flamingo Lagoon Maneuver Area 

No known or suspected CWM hazard is expected at this site. Therefore, Tables 12 through 19 have been intentionally 
omitted according to Active Army Guidance. 

14 



DIRECTIONS: 

1. From Tabl~~,tt-19, recordtfie 
data element scores in the 
Score boxes to the right. 

2. Add the Score boxes for ea~h < 

of the three factors and recofei''·, 
this number in the Value boxes 
to the right. 

3. J.\dd the three v~iU,'e:b'~~~s ~r1d 
record this number·in>tfieCHE 
Module Total box bell!lw. 

4. Circle the appropriate rangeJor 
the CHE Module Total below. 

5. Circle the CI;IE Module Ratifig 
that corresponds. to the ra · 

Note: 

selected ancfcrecord this v 
the CHE Module Aatlng,~Q~, 
found at the bottom ofth ' flle. 

An alternative module rating m~~;y be 
assigned when a module letter rating is 
inappropriate. An afternative.moq~le 

. rating is used when more inforrnatfon i$ 
needed to score one or·more,data 
elements, Ctlhtamination at an MRS: was 
previously c:tddressed,··or there is uu .. ,,,, .... 

reason to suspectcqntamination wats:;i: 
ever present at an 1¥1AS~ ·· 

CWM Hazard Factor Data Elf:unents 

CWM Configuration Table 11 0 
0 

Sources of CWM Table 12 

Acce$sipility Factor Data Elements 

Location of CWM Table 13 

Ease of Access Table 14 

Receptor factor Data Elements 

Poput~uon Density T~ble 16 

Population Near Hazar~:;; Tabl.e 1:7 

Types of Activities/Structures Table 18 

· · E;cologlta! and/or Cultural 
Resources 

Table 19 

CHE MODULE TOTAL o 

CHE Modufe Total 

92 to 100 

82 to 91 

71 to 81 

60 to 70 

48 to 59 

38 to 47 

less than 38 

Alternative Module Ratings 

15 

CHE M.odule Rating 

A 

B 

c 

D 

E 

F 

G 

Evaluation Pending 

No Longer Required 

NO KNOWN OR SUSPECTED 
CWM HAZARD 



Evident 

Potential 

Confined 

Identified 

Potential 

Limited 

RECEPTOR 
FACTOR 

.rhe RatiOs 

There is a threatened water supply well downgradient of the source and the groundwater is a current 
source of drinking water or source of water for other beneficial uses such as irrigation/agriculture 

to Class I or I lA 
There is no threatened water supply well downgradient of the source and the groundwater is currently 
or potentially usable for drinking water, irrigation, or agriculture (equivalent to Class I, IIA, or liB 

to the 

M 

L 

H 

M 

L 

No Known or Suspected Groundwater MC Hazard D 
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of all me ~tttace water and their 
B of the 'Primer) in the tabte below, AtdittOnal contaminants C'at'l.~ 

··and record the ratios for each c. ···· ·· .·nt by dividing the maximum 
npa1risc>n valq,t1 Determine the CHF by gil)he contaminant ratios 

togethl::r1 su · ·· · · · taminants recorded otl'.Tflt)le 27. Base<J·on the CHFt 
use the CHF se-e to determine andre . · .¥alut;·· lf there is ng· kn~wn or suspected MC 
hazard . . ints presentl .. water, select me bojjat the bottom of the table. 

CHF Scale 

CHF >100; 
100>CHf .. >2 
.2>CHF 
iCONTAMif.IANT 
KAZARD FACTOR 

91assification 
Evident 

Potential 

Confined 

-' ~ \\.J.ful''"' 

ncentration (~~l. 
No surface water samples were collected~ 

CHF = l: [Maximum Conoentration of Contaminant] 

(Low) {Cb'filparison Value for Contaminant] 

DftiiiOff'·'IJ! Ric9rd thi CHF:'vij(u~ ~om above iri the b~x to the right 
, • • (m~l!!num value ~ f!l)j:>;~ , i• 

';::;; 
',A~,.' - ., 

~~thwayat the MRS. 
J} 

AnalytiCal data or observable evidence indicates that contamination .in the surface water is present at, 
movingtowal(q, or has movedto a point oti'!XPQ;aure. 
Contaminatipn in surface water has moved Only slightly beyond the source (i.e., tens of feet), could 
move but is riot moving appreciably, or information is not sufficient to make a determination of Evident 
or Gonfined. '' ·· ,,,~,"' 

!~formation indicates alow potential for contamin~~f·migration from the source via the surface water to 
a poten f exposure (possibly due 'fo,th~,,presence of geological structures or physical 
controls). · · '"./ 

Value 

H 

M 

L 

DIRECtiON~ Cic*tne vatu~ that c6r~ 
; ., '~::n "'' / 

"· . Classifieiti.cil ·w~+"''' 
Identified 

Potential 

Limited 

RECEPTOR 
FACTOR 

Identified receptOrs have access to surface water to which contamination has moved or can move. 

Potential for receptors to have access to surface water to which contamination has moved or can 
move. 
Little or no potential for receptors to have access to surface water to which contamination has moved 
or can move. 

DIRECTIONS: Recartl the slngl~ highest value fr:Q~aboy~ in toe box to 
·, · '·· the right (maxlm'tim value= H);;;;L,,,;." , ·. ' 

No Known or Suspected Surface Water (Human Endpoint) MC Hazard 

17 
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MRS 04 - Flamingo Lagoon Maneuver Area 

DIRECTIONS: 
of the Primer) ln tfi~lab'le 
record the ratios for each 
mpari~son Vltllilf;t"'P~~tterm ratio$ 
iditi1onal s:ed.nt contam " . on the CHF, use 

and record the CHF Value or suspected MC hazard 
:~ffdpoints pre,~ntJ!:!::~ 1ment, select the bo;x, at the bottom ofth~~ taf?le. 

. ~ ~· 

Contaminant Comparilon Value 
Antimony 

Barium 65.9 0.004 

Chromium 12.1 0.000 

0.039 

'{Maximuo"l Concentra.Mn of Contaminant] 

t~'c>m~>a.rfi~onValue for Contaminant] 

Evident 

Potential 

· dtRECTl(lNS: Circle the valu~· 

Identified Identified have access to sediment to which contamination has moved or can move. 

Potential Potential for receptors to have access to sediment to which contamination has moved or can move. 

Limited Little or no potential for receptors to have access to sediment to which contamination has moved or 

from above in the boX: to, 

Note: A value of L was selected for the MPF and the RF due to the extremely low concentrations of 
metals detected during the soils sampling event and the low potential for receptors to encounter these 
metals due to current and future land use. See Sections 5 and 6 of the AI for fate and transport and the 
baseline risk assessment. 
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H 

M 

L 

H 

M 

D 
L 



Potential 

Identified 

Potential 

Limited 

RECEPTOR 
FACTOR 

de water and•fheir::. ·· 
iti'Ortal.~oritarninanw can be · 

t t:J.Y tJviding th~·m.mum · 
the (jontaminant r1,dio~ 

on Tab~ !7. Based <tn thEI!~HPP 
nQ kriml~n qr &uspec~ Me •• .·. > · · ... 

•l>oJ<''at th~ bbtt6m of Jbe ~.e~, ;; 

Potential for receptors to have access to surface water to which contamination has moved or can 
move. 

H 

M 

L 

H 

M 
Little or no potential for receptors to have access to surface water to which contamination has moved L 

No Known or Suspected Surface Water (Ecological Endpoint) MC Hazard D 
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Identified 

Potential 

Limited 

RECEPTOR 
FACTOR 

No Known or Suspected Sediment (Ecological Endpoint) MC Hazard 

Note: A value of L was selected for the MPF and the RF due to the extremely low concentrations of 
metals detected during the soils sampling event and the low potential for receptors to encounter these 
metals due to current and future land use. See Sections 5 and 6 of the Rl for fate and transport and the 
baseline risk assessment. 

20 

RatiOs 
0.115 

0.004 

0.000 

Value 
H 

M 

L 

······value 

H 

M 

L 



Antimony 

Barium 

Chromium 

Potential 

Confined 

Potential Potential for receptors to have access to surface soil to which contamination has moved or can move. 

Limited Little or no potential for receptors to have access to surface soil to which contamination has moved or 
can move. 

boxto:the: 

Note: A value of L was selected for the MPF and the RF due to the extremely low concentrations of 
metals detected during the soils sampling event and the low potential for receptors to encounter these 
metals due to current and future land use. See Sections 5 and 6 of the Rl for fate and transport and the 
baseline risk assessment. 
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0.225 

0.015 

0.000 

0.031 

H 

M 

L 

M 

L 



MRS 04 - Flamingo Lagoon Maneuver Area 

0.010 

Zinc 

Lead 

Mercury 

22 



biRI:CTtORs: 
f. AEQ\lrd 

,,R.,.ptor 
Record the · 
(tfiree~letter . 

2. Using the HHE 
lderin the 

MLL 

LLL 

Alternative Module Ratings 

23 

G 

G 

G 

B 

c 

D 

E 

F 

Evaluation Pending 

No Longer Required 

No Known or 
Suspected MC 

Hazard 



MRS 04 - Flamingo Lagoon Maneuver Area 

Table~~~9 
:shmv:,wccc:, ,· MRS.Ptl~tfty 

OfRcCTlONS: ln tl:le chart below; circle th(l.J~~er rating for ~a<;hm9dule recor~~d inTabl~ fb (SHE),' Table 20 (CHE), 
and Table 26 {HHJE). Circle the corresponding nt.:lmerical prlority::(Qr eachmodule. If information to 
determil)e tl;le . J~r~ting is not ava,jlable, choose the appropriate aFternative module ,rating. The MRS 
Prlorityfs£tf"' :·~nest priority; rectlretthJ'srelative priorityJnlt:le Mf~S Priority or Alternative MAS 
Rating a~ of the table. · 

Note: An MRS assign ·.$the highest relativ,e:p~~rixy; an MRS assigrtep Priority 8 has the towest relative· 
priority. Only an ' 1\11' known or suspectetl to I:Je present can be a8sigried Priority 1; an MRS that has 
CWM known or $~$~~~~"~'~e pr(:3~(:3rlt canr1<:>t ~(:3 a~$iQ~,(:3g Pfi()rity 8. , 

A 2 

c 4 

D 5 

E 6 
F 7 

G 8 

Evaluation Pending 

No Longer Required 

No Known or Suspected Explosive 
Hazard 

A 

B 

c 'EL, 3 

c 4 

D 5 
E 6 

7 

Evaluation Pending 
Evaluation Pending 

No Longer Required No Longer Required 

No Known or Suspected MC Hazard 

'or ALTERNATIV&MffS RATING 3 
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MRS 05 - Mortar and Combat Range Area 

·r··.······'a:,:<, .. b· .... I~ ... ·····.·.····.·.·····A·:c:· .. ·:·: .. ·.q;/;·;.jc .. 
cc ;,~,;.:,,;;:; ,:....,., ••• ,,,~,,.~, •• ,,,-:v~"! ) e 

;,;;;;;;£;$.£i,l;z:0Pr:T77Ei''.2:: ; ···· ···· · : ....... · • 
·kgrouilcflnform~-n 

DIRECTIONS: F{ewrq the background infottil~tio·n b fJ!le MRS to be ~~aluat~~. Much .at this lnf~rmatron is 
·~vilfla61e from s~.fVi!:fe and DoD data lrfthe MRS is l()pated on a FUDS pr()perty, the suitable 
J;UDS propef'tYtf\foitnation should be Wbstituted. In the.N!ffl~umrr&:ary,brit'Jfly describe the UXO, 
D&'JM, or MC that are known or suspected;to::be present, the exposure setting (the M,RS's physical 

. . environme~t), an¥ ?~~er ~~~id~tal nonmu,nitions:.related co~t~ITflt\a~ts (e.g. 1 b~nzene, trichloroethylene) 
······ roond at the MRS, and ar)~cipqct~ntially exposed numan and ecoiO,gical receptors, 'f possible, include a 

Jt~aJ;tQlJhe MAS:~ /··,/ .·:;:·:,;~ r·:. 

Munitions Response Site Name: MRS 05- Mortar and Combat Range Area 
Component: U.S. Army 

Installation/Property Name: Culebra Island 

Location (City, County, State}: Culebra Island, Puerto Rico 

Site Name/Project Name (Project No.): Culebra Island PRDF/FRMD:.....,..,-~------

Date Information Entered/Updated: 21 December 2011/Februaf\i'20.1~;,,:;r:'/ 

Point of Contact (Name/Phone): Layne Young (410.332.4806) 
; ~ '~:'>. 

Project Phase (check only one): Rl ),,..__, 

DPA v' Rl OFS 

D RA-C D 

DRD 

D LTM 

Note: This Draft MRSPP was created. oordination with the u.s .. Army Corps of Engineers and additional project stakeholders (e.g., 
U.S. Environmental Protection Agency, .. o Rico Enviro.nmental Quality Board). Prior to being finalized the MRSPP will be included 
in a public notice and Wl1fbe availa.ble for J)l,lblic"review. . 

v' Sediment (human receptor) 

D Surface Water (ecological receptor) 

D Surface Water (human receptor) 

MRS Summary: 
MRS Description: Describe the munitions-related activities that occurred at the installation, the dates of operation, and 
the UXO, DMM, or MC known or suspected to be present. When possible, identify munitions, CWM, and MC by type: 

The MRS includes most of the landmass between Resaca Beach and Carenero Point, totaling approximately 2,317 
acres. Historical training records indicate that many of the hills in this area may have been used for direct fire. MRS 05 
includes two 1936 combat training areas leased for combat, target, and sweep-of-fire range training. Small arms and 
81 mm mortars may have been used at Combat Range #1 in 1937 during FLEX #4. A 1924 standing barrage training 
area is also included in the MRS. 

Description of Pathways for Human and Ecological Receptors: 
Potentially complete pathways exist for residents, construction/utility workers, trespassers, outdoor site workers, 
recreationists/visitors, and biota for MEC in the surface and subsurface. Incomplete pathways exist for all human and 
ecological receptors for MC. 
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MRS 05- Mortar and Combat Range Area 

ra.ble A·.h .. ·67·"'·:::;;::.········. 

MRS Background Information 
DIRECTIONS: d information befowfofthe MRS to bee\fatuated'; Much ofthis information is 

and DoD databases. If the MRS is fooated orr a FUDS property, the suttable 
FUOS p ion should be\:Sibl:bsti:tuted. In theMFlSSummar~r brJ,efl~ describe the UXO, 
DMM, or . . . . . • own or suspect,~d,Jp be present, the"!:l5POsur~ setting (the MRS's physical 
environment}",an;y:ath~ir incidental nonmiJl'litions-related contaminantS (e:g., benzene, trichforoethylene) 
found . any potentially·~1'l~~a.d··hurrian ari~:l·f~'Q(6gic~l reo~ptors. If possible; include a 
~~ . . ~ . 

Description of Receptors (Human and Ecological): The current humanreoe{>tors include residents, construction/utility 
workers, trespassers, outdoor site workers, and recreationists/visitors. Ecological receptors include a variety of species. 
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MRS 05 - Mortar and Combat Range Area 

';JI5able 1 
.-ule: .Mun~~~~~;I .. Jype dblt 

DIRECTIONS: Below are 11 classifications <if munitions ari~itrslrdsscriptionst Circ!lifth~scores tb,at correspond with 
· !I! the munitions types known or suspected to be present at the MRS. < <' ·· 

Note: The terms practice muaition~., $rrt§lll f;lrms ammunition~ physical evidence% and histdrical evidence are defined in 
· ' Appendix C of thl:rPrlmer: F 

5~:' ' , · ' · ! ' •. · -•· ··.. ··· ·· ·· 
Classificati90 . · DescrfptiOn Score 

Sensitive 

High explosive {used or 
damaged) 

Pyrotechnic {used or 
damaged) 

High explosive {unused) 

Propellant 

• 

• 
• 

• 
• 

• 
• 

• 

UXO that are considered most likely to function upon"any interaction with exposed persons (e.g., 
submunitions, 40mm high-explosive [HE] grenad white phosphorus [WP] munitions, high-
explosive antitank [HEAT] munitions, and practt · mons with sensitive fuzes, but excluding 
all other practice munitions). / 
Hand grenades containing energetic filler./ .. ·· '. ' 
Bulk primary explosives, or mixtures of these with E!flvironmental media, such that the mixture 
poses an explosive hazard. · ':';1;,, 
UXO containing a high-explosivl3tUII~r (!J.g., RDX, Comp~~ifii.-m B), that are not considered 
"sensitive." /'• ·· · 
DMM containing a high-exploslvafilfer that have: 

Been damaged by burning or detonation 
Deteriorated to the point of instability, 

UXO containing a pyrotechnic fille~ other than white phosphorus (e.g., flares; .. signals, simulators, 
smoke grenades}. · · . 
DMM containing;~ pyfotechnic filler othertnan white phosphorus (e.g., flares: signals, 
simulators, smo , · ) that have: · "-'' , .. ; , 

B d by burning or detonation 
Det~ti~!<lted to the point of instabil!tY-

DMM containing a high · sive flll~r that: .. . . 
Have not n damaged by burning or detotl.?tion 

"''-, Are not detE!rlorated to the point of instabiHfy:/ 

.',,+ 'i: /UXO contairiiri~mostly sin~Je··,'do~bl~-. or triple-based propellant, or composite propellants 
' {e.g., a rockettnotor). ..:. :· 

• , P:MM containing mostly single:' le-, or triple-based propellant, or composite propellants 
t~.g;:. a rocket motor) that are: 

· ,_, __ ·.'_:,.'.· maged.by burni 
1---------n,---....,..,..--+----~"' teriorated to the p 

/ ' , ... / ·. + Dt-JlM contf}fnl~ mostly ~ingle~~j()uble-, or triple-based propellant, or composite propellants 
Bulk secondary high (e.g., a roc or). • , 
explosives, pyrotechnics, • DMM that are ondary high explosives, pyrotechnic compositions, or propellant (not 
or propellant ·. contain¢!:! in a n)., or mixtures of these with environmental media such that the mixture 

poses~te~. plosive·Hazarc;J. 

Pyrotechnic {not used o '· 
damaged) 

Practice 

Riot control 

Small arms 

Evidence of no munitions 

MUNITIONS TYPE 

• DMM conjAining a pyrotechnic filler (i.e., red phosphorus), other than white phosphorus filler, 
that: · 

• Have not been damaged by burning or detonation 
. • Are not deteriorated to the point of instability. 

• . ,~omat are practice munitions that are not associated with a sensitive fuze. 
• DMM'fh~t are practice munitions that are not associated with a sensitive fuze and that have not: 

· Been damaged by burning or detonation 
Deteriorated to the point of instability. 

• UXO or DMM containing a riot control agent filler (e.g., tear gas). 

• 

• 

Used munitions or DMM that are categorized as small arms ammunition. (Physical evidence or 
historical evidence that no other types of munitions [e.g., grenades, subcaliber training rockets, 
demolition charges] were used or are present on the MRS is required for selection of this 
category.) 

Following investigation of the MRS, there is physical evidence that there are no UXO or DMM 
present, or there is historical evidence indicating that no UXO or DMM are present. 

DIRECTIQN~~:I{lecord the.singlehighest scoretQrn ~pov~ if!thebox to the ... 
:·':f<right (maximums.ctm:~ = 30). ·· · 

DIRECTIONS: Document any MRS-specific data used in selecting the Munitions Type classifications in the space provided. 

Historical munitions used at MRS 05 include 81 mm HE and practice mortars and 75mm practice mortars. Frag from 
81 mm mortars and other unidentified sources were found during the RI/FS field work. Small arms casings were also 
found. No MEG was found during the RI/FS field work. (RI Report Section 2.1.2) 
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MRS 05 - Mortar and Combat Range Area 

DJRECTIONS: Below 
with all ~$ 

describing .~.Q!lr~es of explosive hazards. Circle the scores that correspond 
piosive hazards:.>l(ndwn or suspected to be present at the MRS. 

Note: The terms formerrange, fJra ... 
defined in Appep,diK G of the''· 

' '·;,,''' .,; 

munitions; smaflarms range, physical e,;t;dence, anp hlstoricaievidenc;e are 
>er. ·.. ·· 

Cl.assificatlon 

Former range 

Former munitions treatment 
(i.e., 08/0D) unit 

Former practice munitions 
range 

Former maneuver area 

Former burial pit or other 
disposal area 

Former industrial operating· 
facilities 

Former storage o~· transfer 
points '" · ··· .... 

Former small arms range 

Evidence of no munitions 

Description· 

• The MRS is a former military range ere munitions (including 
practice munitions with sensitive fuzes) have been used. Such 
areas include impact or tar.g.et areas and associated buffer and 

zones. 

• The MRS is a location where UXO or D 'f~.g., munitions, bulk 
explosives, bulk pytotephnic, or bulk propellants) were burned or 
detonated for the purpose of treatment prior to.diS(?,OSal. 

• The MRS is a former military ranse.On which only practice munitions 
without sensitive fuzes were used. 

• The M'fl$ i~ a former maneu'(er area where no munitions other than 
flares, sfr(flulators, smokes, and.blanks were used. There must be 
evidence no other munitions'were used at the location to place 
an MRS 

The M buried or disposed of 
(e:g., without prior thermal treatment. 

Score 

8 

6 

5 

5 

4 

4 

2 

2 

0 

10 

DIRECTIONS: Document any MRS-specific data used in selecting the Source of Hazard classifications in the space 
provided. 

Historical training records indicate that many of the hills in this area may have been used for direct fire. MRS 05 includes 
two 1936 combat training areas leased for combat, target, and sweep-of-fire range training. Small arms and 81 mm 
mortars may have been used at Combat Range #1 in 1937 during FLEX #4. A 1924 standing barrage training area is 
also included in the MRS. (RI Report Section 2.1.2) 
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MRS 05 - Mortar and Combat Range Area 

!lll&ltiii,Jile: Locatio 

DIReCTIONS: Below ar~ · ~i/ications of munitioils)9cations and,tl;l~iFd~~sc os; Clrcte the scores that 
correspon h'e'tocations where miu'litions are knolivn or · . ted to,be present at the MRS. 

Note: The terms confirmed, surface, subsurface, small arms ammunition. physical evidence} a1.1d historical evidence are 
defined in Appendix C of the'Primer. · 

Confirmed surface 

Confirmed subsurface, active 

Confirmed subsurface, stable 

• 
• 

• 

• 

• 

Physical evidence indicates that there are UXO or DMM on the surface of the MRS . 
Historical evidence (i.e., a confirmed report such as an explosive ordnance disposal 
[EOD], police, or fire department report that an incident or accident that involved UXO 
or DMM indicates there am UXO M on the surface of the MRS. 

Physical evidence indicates the preseJ!ce of UXO or DMM in the subsurface of the 
MRS, and the geological conditions at the MRS are likely to cause UXO or DMM to be 
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding, 
erosion, frost heave, tidal actiqn), or intrusive activities (~,g, plowing, construction, 
dredging) at the MRS are likely to expose UXO or DMM. ·. 
Historical evidence indicates that UXO or DMM are located in the subsurface of the 
MRS and the geological conditions at the Mf!S are likely to cause UXO or DMM to be 
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding, 
erosion, fro~ I:) eave, tidal action), or intrusive i'!Ctivities (e.g., plowing, construction, 
dredging)atthe MRS are likely to expose UXO or DMM. ' 

Physical evid![lnce indicates the presence. of UXO or DMM in the subsurface of the 
MRS and the g~cilogical conditi~ns at the M~S are not likely to cause UXO or DMM to 
be exposed, in the ft.Jture, by nat!J{<i!,[ly occurring phenomena, or intrusive activities at 

· ·~h!'l"MRS are not likelyto cause UXOor DMM to be exposed. 
· fli$fi!tical evidence in'dicates that UXO or DNIM are located in the subsurface of the 
MRS and. the geolog·i~~ ~pnpitions .at the MRS are not likely to cause UXO or DMM to 
be · . . in the fututerb·. rally occurring phenomena, or intrusive activities at 
th not likely to XO or DMM to be exposed. 

~-----------------------+~------

Suspected (physical 
evidence) 

(historical 

Subsurface, physi~JI 
constraint 

Small arms (regardless 
location) 

Evidence of no munitions 

LOCATION OF MUNITIONS. 

evidence {e;g;, munitions debris such as fragments, penetrators, 
casings, links, fins), other than the documented presence of UXO or 
thafuxo or may be present at the MRS. 

There ~$.historical evidE\fl,CE\ indicating that UXO or DMM may be present at the MRS. 
' ' ' '<l..j_,,:./:0 

• , .. Tb~re is physical or historical evidence indicating that UXO or DMM may be present in 
"the subsurfaCE\, but there is a physical constraint (e.g., pavement, water depth over 
120. fel)t) preventjng}:lirect access to the UXO or DMM. 

of small arms ammunition is confirmed or suspected, regardless of other 
geological stability. {There must be evidence that no other types of 

., grenades] were used or are present at the MRS to place an MRS into 

i. '·V> . ·· · investigation of the MRS, there is physical evidence that there are no UXO 
>1or DMM present, or there is historical evidence indicating that no UXO or DMM are 

present. 

25 

20 

15 

5 

2 

0 

10 

DIRECTIONS: Document any MRS-specific data used in selecting the Location of Munitions classifications in the 
space provided. 

MD was found within MRS 05 during the RI/FS. No MEC was found during the Rl or previous investigations. (RI Report 
Section 2.1.2) 
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MRS 05- Mortar and Combat Range Area 

-.. -.,;;,:fable 4····· 
EHE Mo4J~IIi ... ~~se:.of Access Da~a ... ~efuent:taiSI~; . 

I i 

PIRECTIONS: Below are four classifi~ttQJ!Is'o( types that can sufipij(l<tan MRS af)d Jheir descriptions. Th~ 
barrier W.PEi is directly related to .. . · . ublic access to the1 MRS; 1 CirCle the score that corresponds 
with the ease of accel:lsifs;the MB.S;. . ··· · · 

Note: The term £tarrier is defined in Ap~~Bdix·9 ofthe Prinlet. 

ClassifiCation 

No barrier 

Barrier to MRS access is 
incomplete 

Barrier to MRS access is 
complete but not monitored 

Barrier to MRS access is 
complete and monitored 

EASE OF ACCESS 

Description 
• There is no barrier preventing access to any part of the MRS (i.e., all 

parts of the MRS are accessig.le).. · 
/' 

• There is a barrier preventing access to part~1of the MRS, but not the 
entire MRS. ' ii'•1:.;JV" ·· · 

• There is a barrier preventing access to all parts ofthe .. MRS, but there 
is no surveillance (e.g., by a guard) t ensure that the barrier is 
effectively preventing acces$ to a!l• of the MRS.· 

' .< 

• There is a barder.preventing access to all parts of the MRS, and there 
is active, conttriual surv.eillance (e.g., by a guard, video monitoring) to 
ensure that the barrier,Js effectively preventing access to all parts of 

.the MRS. . 

Score 

. II 

8 

5 

0 

10 

DIRECTIONS: Dqcu.ment any MRS-sp~fii,£(Yaias:used·in selecting the Ease of Access classification in the space 
provjded: .. ', ,, · · · ..... · 

MRS 05 is primariiV privately own~d,and. It is accessible tofh~ public. (RI Report Section 2.1.2) 
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MRS 05- Mortar and Combat Range Area 

.. · \r•bl e . S',f~,~~,, 
EHE Module: Status ;;f,~~operty ll~f~ 

DIRECTIONS:. Below are three 
their descrip 

;;;;~'hik. t ': ,,,~,, ;'''i ;L. '·' 

· ications of the status of a property within the Department of Defense (DoD) an€1 
.. . lethe score th~t."<>rresponds with t tus of proper}y at the. MRS. · ; . 

Classification 

Non-DoD control 

I<:>Z~~<p- ... 

Description 

• The MRS is at a location that is no longer owned by, leased to, or 
otherwise possessed or used by DoD, Examples are privately owned 
land or water bodies; land or water bodies owned or controlled by state, 
tribal, or local governments; and,Jand or water bodies managed by other 
federal agencies. . .· 

• The MRS is at a location thatls owned by DoD,,but that DoD has leased 
to another entity and for which DoD does not con1ro1 access 24 hours 
~d~ . . • 

• The MRS is on land or is a water bodytfiat is owned, f~sed, or 
otherwise possessed by DoO, and DoD plans to transfer that land or 

Scheduled for transfer from water body~A6.th.e control of another entity (e.g., a state, triblitl,or local 
DoD control government;~ private party; another federal agency) within 3 years from 

the date the ~rot~col is applied. 

• The MRS is on land or isa'waterbody thafls owned, leased, or 
<ith · e possessed by Doo:·with respect to:wroperty that is leased or 

DoD control othe ·possessed, QoD rflas'\Vccmtrol access to the MRS 24 hours 
· 'per day, .every day of the !Calendar year •.. 

' 

STATUS OF PA:OP!RTY 

Score 

3 

0 

5 

DIRECTIONS: Document any MR$-specifi(}~~ti~used in selecting the Status of Property classification in the space 
provid~d. · · · 

Most of MRS 05 is privately owned. Dji~Je.R.man~ge~tb~ property along the beaches on the northeastern side of the site. 
No property is under DoD C(lntrol. {RI Repgr} Section 2.1.2) 
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MRS 05 - Mortar and Combat Range Area 

> 500 persons per square 
mile 

100-500 persons per square 
mile 

< 100 persons per square 
mile 

POPULATION D&NSITY 

DIRECTIONS: Document 
provided. 

ti61e s 
POPl.lfPt!'ori Density ... oata·~·~mentTabl~ 

for populatiorhienstty and their d~sb'riptions. Determine the population 
clos.ely correspbn'dswiththe population oHhe 1\tl.RS, in0ludingthe area within a 

.. , ..... ··~~·- Circle the most app(gpri'aterscore. 
aViililable to capture ffll:rhrgttest population density within a two-mile 

I • . • ~. " '•· ,• 

• There are more than 500 persons per square mile in the U.S. Census 
Bureau tract in which the/'Mf:!Sis located. 5 

• There are 100 to s per square m U.S. Census 
Bureau tract in which the MRS is located. 3 

• There are fewer than 100 persons per mile in the U.S. Census 
Bureau tract in which the MRS is located. 

The island of Culebra has a pop~la~on.dens~t;y;·~t62.4 pers~~per square mile. (RI Report Section 2.1.2) 
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MRS 05- Mortar and Combat Range Area 

Table7 
EHE Module: ·Population Ne~r Hazard Qatfi .. Jslemeni table 

DIRECTWJN$: ~Below are six classificatio~!~~~~cribin~ t~em~r¥\ber of inhaiji{'~ str~t~ures n:~r tf'l~· MRS. The number of 
inhabited buildings rela: .... · potentiatpPpulation near the MRS. 'Det~rmine the numb~r ot.inhabited 
structures within two mi e MRS boundary and circl.e the scor~; · correspo,ndS with the 'number 
of inhabit~q.~t!:~~1!Jr~s, · 

Note: The term inhabited strut;fll:[e$ i~ pefined in . C of the Prirtrer·::; .. t ·· 

26 or more inhabited structures 

16 to 25 inhabited structures 

11 to 15 inhabited structures 

6 to 10 inhabited structures 

1 to 5 inhabited str~ctures 

o inhabited stru~tures 

• There are 26 or more inhabited structures located up to 2 
miles from the boundary of the MRS, within the boundary of 
the MRS, or both:·· 

• There are inhabited structures::I:Qcated up to 2 miles 
from the boundary of the MRS, within thtl!bo!Jndary of the 
MRS, or both. ·· 

• res located up to 2 miles 
within the boundary of the 

inh<>hitcrl structures located up to 2 miles 
the MRS, within the boundary of the 

are no inhabited structures located up to 2 miles from 
undary of the MRS, within the boundary of the MRS, or 

4 

3 

2 

0 

5 

DIRECTIONS: Document any data used in selecting the Population Near Hazard classification in the 
space provided. 

There are greater than 26 inhabited structures within 2 miles of MRS 05. (RI Report Section 2.1.2) 
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MRS 05 - Mortar and Combat Range Area 

:,., , . :::4», Tabla:.,s . , 
:&:MEM6llure:t*fy~~s ~! 1.\Qtiviti~sl&tr:actures Data El!men~ Table 

:DIRECTIONS: Below are fiv~~ciassifica;ig~~··~f~~tivitie$ andf{)i;~inhabited structures aKd their descriptions. Review the 
types of actiVities that occur and/or stn~ct · · · ' i are present within ~o miles of the MAS and circle the 
scores that correspond with an the acQJ . .. ucture classifications at:the MAS. 

Note: the term i · · uqtuie is defined In Appgn ~.of the Primer. 
'':'.':, ' 

Residential, educational, 
commercial, or subsistence 

Parks and recreational areas 

Agricultural, forestry 

Industrial or warehousing 

No known or recurring activities 

oescriptionw 

• Activities are conducted, or inh~bited structures are located up 
to two miles from the MR$'~1:)ri(ihdary or within the MRS's 
boundary, that are associated.wltt:l, any of the following 
purposes: residential, educationar;'child care, critical assets 
(e.g., hospitals, fire and rescue, polipe stations, dams), hotels, 
commercial, s2~Ping centers, playgrounds, community 
gathering ar · · · lgious sites, or sites ·used for subsistence 
hunting, fishi d gathering. 

• Activities are conducfea, or inhabited structures are located up 
to tWo miles from the MRS's Q.oundary or within the .. MRS's 
boundary, that are associated with parks, nature preserves, or 
other recreational uses. 

Activities .. are conduqted, or inhab1ted structures are located up 
.. .to two miles'·trom the IVIRS's· bouna~or within the MRS's 
Boundary, thatt.are:as$ociated with agriculture or forestry. 

• Activities are conducted, or inhabited structures are located up 
to two miles from the MRS's boundary or within the MRS's 
boundary, that are<aS'sociated with industrial activities or 
warehousing. \ ;; . 

Th~re are no known or recurring activities occurring up to two 
miles from the MRS's boundary or within the MRS's boundary. 

",::"'":}.~~.£:&4 'of""'• ' ···,:·J<flJ;:----:,7 '', ~, '· c•,:i~::r13:::-',/;: 

TYPES OF ..... m'-'"*w'*''""'~'·"w:L ;rl)IRECTIONS; .flec.ord the sin.qle hi9t!est saore. frorr:r aboye in 
ACTIV1TIES/STRUCTUR ;;,;T;;:;;the box tothe r,ight.{maximurr:rscore = 5}. 

"'=··, , ·n,. ' .. , 

Score 

3 

2 

5 

DIRECTIONS: Document any MRS::spec;tflc data used in selecting the Types of Activities/Structures classifications in 
the space provided .. 

The main land uses on MRS 05 is residential, recreational, and undeveloped. (RI Report Section 2.1.2) 
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MRS 05 - Mortar and Combat Range Area 

Ecological and cultural 
resources present 

Ecological resources 
present 

Cultural resources present 

No ecological or cultural 
resources present 

• 

• 

• 

• 

There are ecological resourcesip($entof'i;the MRS . 
' ·{" y 

There are no ecological re$(;:1\u:ces OrJ;lJJ.Itwal resources:' present on the 
MRS. ..... . .. 

'\ 

DIRECTIONS: Document any'~~§::P;~itr~data used·~~~~t~ih~ ~he Ecolagical and/or Cultural Resources 

5 

3 

0 

3 

classification in ~~§P,ace pr~~i~ed. ··. :; : .. •. · 

Protected species in~ll.l<ie4h~ enda~~~· )ll~tf=~etmoi:~elys imbricata) and leatherback (Dermochelys coriacea) 
sea turtles, the threateneQ'.gr'.$ett! ~ea ti:J . eldniaif!JtiasJ andils designated critical habitat 3 nautical miles around 
Culebra and its. surrounding isfa/lo~;(ind cayei;;tre threatet!l,t::ta:e.!l<Mrn (Acropora palmata) and staghorn corals (Acropora 
cervicornis), the West Indian manatee (TrichErcfll;ls manatus),•and avian species. (RI Report Table 6-9) 

. ~, ~:}l -:~« 

According to the Natto~a,l Register Info;;·~ ion System. (NRIS), National Historic Landmarks (NHL) list, National Heritage 
Areas (NHA) list, and Nattqnal Park Ser · . ~(NPS), there are no registered cultural resource within the boundaries of the 
Culebra Island site. On ttle•Js!a Culebrita (MA;S 07) is an historic lighthouse called Faro Isla de Culebritas; however the 
lighthouse is outside of the M,Ft~ 07 boundafJes. (RI Report Section 2.1.2) 

,,.n:"~~~:.i''•t>: <'~} \ 
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1. From 1"ables1~9,tecotti:the', 
data element sporesJrrthe\ · 
Score· boxes· td 'tf'lEftignf,·; · . . 

-~" : .·,', <' ·,, ~" ;· ; "'' --r "" 

2. 

4. Circle the appropriate tarl 
the EHE Module Jp~l~ •·. 

5. Circle the EHE MqdUI~>J~~tih.g .. 
that correspo;nds to tf'le range· .... 
selected and record· Jhts \tatUeJn 
the EHE Modute Rating box. · .: 
found atthe bottom ofth~tat>fe\ 

Note: 

25 
35 

10 
> ' .,-

Ae. c ... · essibilfty Factor Data Element$ .. ·· . :: ' ' ' ' ' ' ~. ~ " '·' ') ., " ' . ' ~ 

Table 3 10 

10 25 

5 

Table 6 1 

Table 7 5 
14 

Table 8 5 

3 

74 

A 

82 to 91 B An alternative modtde ratingrilaYc·~e·· · .•. ~ .•. ·· .. 
assigned when a mof)!Jlefett~~ ~atit)gjs.·.·· .. ···~-----------------+------£!11-· -----1 

inappropriate. An atte.rnatiVe ~gtiufe. '. 71 to 81 1:1 

60 to 70 D 

48 to 59 E 

rating is used when more. jf\f()rmati6rri$. 
needed to score one or more d;8:ta; .. · · 
elements, contamination at ai}J\nRS wa,~; ... 
previously addressed~ ptth~re~Js:~(( .··· 1-------------+--------------i 
reason to suspect contamination .VVa$ ·: . 38 to 4 7 F 
ever present at an MRS; · · · 

less than 38 

Alternative Module Ratings 

12 

G 

Evaluation Pending 

No Longer Required 

No Known or Suspected 
Ex losive Hazard 

c 



MRS 05 - Mortar and Combat Range Area 

~:;-;.,,;oY~,,~J,~.:-~.;~;;;,-.,:;;;:~~Fr1~:~£:;~~~~~~;;:v:.~;~:~~:~.~:·:;';·:_:-";j;~;:;:i:~:;:~~.~~-· ~,~~ ·:·. ;. _,,·;;.-:,~::;::~~;:_h_ ~ / ~ , ;> y H # --v · ~ 
" "" "~:;;"', 77 ";/n::.:~"~p.:· .JabJe 1f' · · ·· · : 
" · "··.;cwr.fcpnfiguration :o~ta:Sie~ent·Table 

'~ '~ ";' ·"' ·.' -'<' '- \' '(' - :· -" 

CWM, that are either UXO, 
or explosively configured 
damaged DMM 

CWM mixed with UXO 

CWM, explosive 
configuration that are 
undamaged DMM 

CWM/DMM, not explosively 
configured or CWM, bulk 
container 

CAIS K941 and CAIS K942 

CAIS (chemical agent 
identification !!lei$) 

Evidence of no CWM ••·· 

The CWM known or suspected of being p~asel;Jt at the MRS are: 
• CWM that are UXO (i.e., CWM/UXOt:' · ... / 
• Explosively configured CWM that<(fePM,M (i.e., CWM/DMM) that 

have been damaged. ··· ·· · · 

• The CWM known or susp~ctetd;bf being preseill'at the MRS are 
undamaged CWM/DM,M f)~ CWM not configured~Si{l munition that 
are commingled with conventional munitions that are.,U~O. 

• The CWM known or suspected .. of being.p{esent at the MRS are 
explosively s;Qrlfigured CWM/DM~ f\athave not been dam~!;Jed. 

~ :. .: " ,,'/ < '• ,,I,~"' 

The CWM knowA :Prsu$p~cted of beirig•present at the MRS are: 
• Nonexplosively:9qntigur.ElctpVVM/DMM~i~hr,r damaged or 

undamaged . 
•,, j'Uf~GWM (e.g., toJ!e,ontainet};' 
)j <{ :: (...... ' ::· /: -~ 

·.b~ing pr.~S,~nt at the MR.S. :;' 
,_pi'. .,!' 

• ·~ot6wing investigation, the physical evidence indicates that CWM 
are n~t'wesent>at~he MRS, or the historical evidence indicates that 
CWM ate not present at the MRS. 

re'' $~ .•• aecord the single ftj.gflestscwe fr~m. abov~Jn the 
"'· ' K. box to 'tne tiyfil~: {1Jl~ifT\Uf!) sco.r& ~ ~O~;.. . ' ... · 

30 

25 

20 

15 

12 

10 

0 

DIRECTIONS: Document any MRS-specific data used in selecting the CWM Configuration classifications in the space 

provided. 

No evidence of CWM has been found at MRS 05. (RI Report Section 2.1.2) 
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No known or suspected CWM hazard is expected at this site. Therefore, Tables 12 through 19 have been intentionally 
omitted according to Active Army Guidance. 

14 



DIRECTION$: 
CWM Configuration Table 11 0 

0 
Sources of CWM Table 12 

1. From Tables<1'1-19, record the 
data element scoi~~'itlJha 
Score boxes to fhi,ri~ftt ....... AceQssibility Factor Data .Eieoumt$ 

2. Add the Score boxes for each 
of the three f~ptors and record 
this number in,the,Valueboxes 
to the right. 

3. Add the t~re~Valu.lbci~~~"~f1d 
record this number.ln the CHE 
Module Total box below. 

... ;,'~,,;, 

4 .... Circle the appropriate ra111Eifor 
the CHE Module fotaffi~low. 

5. Circle the CHE Module ~ating 
that correst:f to the: 
selected and r , 
the CHE Moc:tple f19;'pox 
found at the boftom:~tfhe table~, 

Note: 
An alternative module rating' may be , . .. 
assigned when a rnodule.letter rati~Qji$' 
inappropriate. An· att~tnativ~ rytodule ', .. 
rating is used when me.:e;. iQfOFfff$lion is 
needed to score one'orin6r~''eiata 
elements, contaminatlonaf~n MRS was 

, previously addressed, or there is nod',: 
reason to suspect contamination; was .•.. 
ever present at an MRS. · · ' 

Location of CWM Table 13 

Status of Property/ Table 15 

Receptor Factor Data Elements 

Population Density table 16 

Population Near HazaJl 

types of Activiti'es{Structures 

. , ~cologieal and/or Cultural 
· ·• i,,~esources 

Table 18 

Table 19 

'CHE MODULE TOTAL o 

92 to 100 

8'2 to 91 

71 to 81 

60 to 70 

48 to 59 

38 to 47 

less than 38 

Alternative Module Ratings 

15 

CHE Module Rating 

A 

B 

c 

D 

E 

F 

G 

Evaluation Pending 

No Longer Required 

NO KNOWN OR SUSPECTED 
CWM HAZARD 



Identified 

Potential 

Limited 

·RECE;PTOR 
FACTOR 

Ratios 

Groundwater samples were notooJieeted. 

SJ.JmTb,e RatiOs 

[Malltnum Concentration of Contaminant) 

[Corri~arisbn' Value for Contaminant] 

box to the .right 

H 

beyond the source (i.e., tens of feet), could 
not sufficient to make a determination of Evident M 

migration from the source via the groundwater to 
e presence of geological structures or physical L 

There is a threatened water supply well downgradient of the source and the groundwater is a current 
source of drinking water or source of water for other beneficial uses such as irrigation/agriculture 

to Class I or I lA 

There is no threatened water supply well downgradient of the source and the groundwater is currently 
or potentially usable for drinking water, irrigation, or agriculture (equivalent to Class I, IIA, or liB 

H 

M 

L 

No Known or Suspected Groundwater MC Hazard D 

16 



contaminant 

Potential 

Confined 

Potential 

Limited 

Potential for receptors to have access to surface water to which contamination has moved or can 
move. 
Little or no potential for receptors to have access to surface water to which contamination has moved 

Ratios 

Value 
H 

M 

L 

H 

M 

L 

No Known or Suspected Surface Water (Human Endpoint) MC Hazard D 

17 



:~·';.{,::.;;,;,;;,; .. ,;,.,, ,, ~' 
'~"{~,:·>""•':';;;,''"'" 

'; ""' 
0 

'•o1·'"("'<""""~······ 

6~tscTtONS: R;cord the 
· .. ' values (from 
" ' Table 27. Calculate 

Barium 

Chromium 

Copper 

f 

Dftl!Oti()NS: 

Identified 

Potential 

Limited 

RECEPTOR 
FACTOR 

concentration by 
tQg$ther ,inGiudin 
the OHF SCale to 

· endpoints 

Maximum 

Note: A value of L was selected for the MPF and the RF due to the extremely low concentrations of 
metals detected during the soils sampling event and the low potential for receptors to encounter these 
metals due to current and future land use. See Sections 5 and 6 of the Rl for fate and transport and the 
baseline risk assessment. 

18 

Ratios 
0.013 

0.000 

0.048 

L 

M 

D 

H 

M 

D 
L 



CHF>100 
100 > CHF >2 
2>CHF 

CONTAMINANT 
HAZARD FACTOFJ 

Evident 

Potential 

Confined 

MIGRATORY 
PATHWAY FACTOR 

Identified 

Potential 

Limited 

FllaecPTQR· 
FACTOR. 

\ 
\ 

M 

L 

Identified receptors have access to surface water to which contamination has moved or can move. H 

M Potential for receptors to have access to surface water to which contamination has moved or can 
move. 

Little or no potential for receptors to have access to surface water to which contamination has moved L 

No Known or Suspected Surface Water (Ecological Endpoint) MC Hazard 0 

19 



. ratios 
on the ~HF,usE!l·•·· 

sllS,pec:tea MC hazard 
Lll,I~L\il.111;p1 fhetable, 

Identified 

Potential Potential for receptors to have access to sediment to which contamination has moved or can move. 

Limited Little or no potential for receptors to have access to sediment to which contamination has moved or 

··to the 

Note: A value of L was selected for the MPF and the RF due to the extremely low concentrations of 
metals detected during the soils sampling event and the low potential for receptors to encounter these 
metals due to current and future land use. See Sections 5 and 6 of the AI for fate and transport and the 
baseline risk assessment. 

20 

0.013 

0.000 

0.048 

L 

H 

M 

H 

M 

L 



Antimony 

Barium 

Chromium 

Evident 

Potential 

Confined 

Potential 

Limited 

RECEPTOR 
FACTOR 

7.57 

958 

66.7 

.. theirv 
· inants can be 

+)ividiqg tt\f:t· m~imum 
aa<llm~J"tnaPcootaminant ratioi 

Based on.theCHF,,.~; ... 
or suSpected Me,.,;; · 

22 0.344 

0.063 

0.000 

L 

H 

M 

D 
L 

Note: A value of L was selected for the MPF and the RF due to the extremely low concentrations of 
metals detected during the soils sampling event and the low potential for receptors to encounter these 
metals due to current and future land use. See Sections 5 and 6 of the Rl for fate and transport and the 
baseline risk assessment. 
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Note: 

Media 
Sediment 

Sediment Zinc 

Surface Soil Lead 

Surface Soil Mercury 

Surface Soil Zinc 

22 

iven l:netium present at the 
ntaminant~ that do not fit in the 
sent. Tflert reoord all 

value,s (lrom App~ndixS of the 
a"lnaht by ~i~irrgthe 
H~,for;eachm~ium orlthe 

Ratio 
0.000 

0.003 

0.043 

0.002 

0.005 



Alternative Module Ratings 

23 

\ 

G 

G 

G 

E 

c 

D 

No Longer Required 

No Known or 
Suspected MC 



Evaluation Pending 

No Longer Required 

No Known or Suspected Explosive 
Hazard 

Evaluation Pending 

No Longer Required 

24 

\ 

No Longer Required 

No Known or Suspected MC Hazard 

4 



MRS 07 - Culebrita Artillery Impact Area 

·'raeleA·· 
:,,:/. ~t·:':::.'~. · .. :.;.. . ::·:.. . . ··' 

. \:sackgr60t!~ lnformadlfn<r,+ 
' ' ~1~4;."" ; .· ::-<;~(. u u ·~~~!: -~ . ' '\ . '· ' ' 

DIRECTIONS! F,teoorf,f the backgroun<flnfl:.>rmation belowf<;>r)b,~ MRS to bl!'fevalul!lt,d, .MucJ;t of tflis information Is 
av~lable from Se.rvioe and .. OoO databases .•.. If .. · ·· · S isJocated. oq a Fl,JO~ property1the suitable 
FU'DS property informatioh"S'~u!d,be substitute· tnth mmary, briefly describe the UXO, 
OMM, or MC that are knoW!l: · · ected to be pr~sen,t sur~ setting (the MRS~s physical 

anyo · · ·· .... onmunitions-related .. .. minants(e.g;, benzene, triChloroethylene) 
:potentially exposed human and ecological receptors, ff possible, include a 

'l;'> ·,::",'"' i; 

Munitions Response Site Name: MRS 7- Culebrita Artillery lmpactl!ireji\ 
Component: U.S. Army ,/\· '"/ 

Installation/Property Name: Culebra Island 

Location (City, County, State): Culebra Island. Puerto Rico 

Site Name/Project Name (Project No.): Culebra Island · ,:: :,;/ PRDF/FRMD: · .. ------------------

Date Information Entered/Updated: 21 DecembeL2,011 ?February 2013/ · 
'u,',,,,l,_,~;/,,_ < _-/ 

Point of Contact (Name/Phone): Layne Yound (41;~1.6~2.4806) 
;t .,,-:LF'' 

"«~?.,~,tt· .. ;,~ .. ~ '',', Project Phase (check only one): Rl 
',> .. , ........... 

dFS 
................. 

D PA DSI '··•.c. ~RI DRD 
... """'',\¥''·k:.· ..... A"•:c.·'· /< 

D RA-C D FOP. ''~'7!:'[fii4i 
'D RA-0 

\ f"'E!l{'/ 

DRC. D LTM 
' 

. . / 

e: This Draft MRSPP was created in yoordinatiHn;with the U .. S .. Army Corps of Engineers and additional project stakehold ers (e .. g .. , 
o Rico EnvirqQmental Quality Board) .. Prior to being finalized the MRSPP will be included 

review .. ·· .,. 

Media Evaluated;(~~eck all that a~ .. ~,l¥):. 
' 

D Groundwate~'' ' · ~ Sediment (human receptor) 

~ Surface soil ''<:. if:IJiiSJl D Surface Water (ecological receptor) 

~Sediment (ecological r~~;:eptor) D Surface Water (human receptor) 

MRS Summary: 

MRS Description: Describe the munitions-related activities that occurred at the installation, the dates of operation, and 
the UXO, DMM, or MC known or suspected to be present. When possible, identify munitions, CWM, and MC by type: 

MRS 07 includes the northern portion of Culebrita as well as Cayo Botella (a.ka. Ladrone Cay). The Marines used this 
375-acre area as an artillery impact area between 1936 and the late 1940s. The United States and the United Kingdom 
used Cayo Botella for an aircraft bombing/rocket target in 1969. Munitions included 20mm projectiles, Mk 44 and Mk 45 
flares, live and practice bombs up to 500 pounds, and 2. 75-inch rockets as well as British bombs and rockets. 

Description of Pathways for Human and Ecological Receptors: 
Potentially complete pathways exist for outdoor site workers, recreationists/visitors, and biota for MEG in the surface and 
subsurface. Potentially complete pathways exist for outdoor site workers and recreationists/visitors for MC in the surface 
and subsurface soil through ingestion, dermal contact, and inhalation. 

1 



MRS 07- Culebrita Artillery Impact Area 

DIRECTIONS; Recorr;l:.t: 
avaua···· 
FUOS 
OM 
envir 

· ... ferrnatiorn•~elow for the MRS to b&avaluated. Muct:l of this information is 
servjc~~~iiilil'lill'~~f;(tabases. 'If the MRS is located on a FlJOS property, the suitable 
information should be substituted. In the .MRS Sum.marytbriefly describe the UXO, 

found ~(ih~ M~ 
map ofth'&MM'S:· 

· n or sUs~~.c!~d toi be present, the exposure setting (the MRS's physical 
cidental n()~munitions-rela~(:lg(?<?mctmina~ts (~9~~ benzene, trichloro~hylel'le~ 
. potenti~l,l¥ .e7)(posrd hurn~~;'!iJ~H~cologieat receptor~. tf possible, include a 

? ~. i .... ······'j~.;:;,~,;,,,,... ,:::. ... ;, .. "; 

Description of Receptors (Human and Ecological): The current human recei)tots at the installation are limited to outdoor 
site workers and recreationists/visitors. Ecological receptors include a xfari:ety of species at the site. 

2 



MRS 07- Culebrita Artillery Impact Area 

· · itions;Tjj:te Data · 

DJRECTIONS: Beloware'"'ftelassifi. . ,0f"mtmitions an<fttJ~1r descriptions~"·Circf~Jhesoores thateorrespond with 
!ll the.~ill<ms types known or suspect~dto be present at th~::~RS: 

Note: The terms practice' munitions, small ,;;t.rQ1~ ammunitictitt·Physical evidence, and historical evidence are defined in 
Appendix C ofttl&'~r4mer. ~~~p • • • ••• •••••••• ••• •••••• • •••••• 

Sensitive 

High explosive (used or 
damaged) 

Pyrotechnic (used or 
damaged) 

High explosive (unused) 

Propellant 

Bulk secondary "lgh 
explosives, pyrqt·~~nics, 
or propellant < "·:>, 

•. 
., 

Pyrotechnic (not used Of 
damaged) ' 

Practice 

Riot control 

Small arms 

Evidence of no munitions 

MUNITIONS TYPE 

• 

• 
• 

• 
• 

• 
• 

• 

.. 
• 

• 
• 

• 

• 

• 
• 

• 

UXO that are considered most likely to function upon any interaction with exposed persons (e.g., 
submunitions, 40mm high-explosive [HE] grenade.s,wb.ite phosphorus [WP) munitions, high
explosive antitank [HEAT] munitions, and practice munitions with sensitive fuzes, but excluding 
all other practice munitions). 
Hand grenades containing energetic filler. ... 
Bulk primary explosives, or mixtures of thes~)IVith ej"IPitonmental media, such that the mixture 
poses an explosive hazard. :!/'' ··< 
UXO containing a high-explosive filler (e:g., RDX, CompositiOf! B), that are not considered 
"sensitive." J ).::, 
DMM containing a high-expiP$ii:l\ffller that have: 

Been damaged by burning or detonation 
Deteriorated to tM point of instability, 

UXO containing a pyrotechnic filler other than white phosphorus (e.g., fl~res, signals, simulators, 
smoke grenades}: 
DMM containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, 
simulators, smoke grenades) that have: 

Be~n d.amaged:!iJ¥burning or detonation 
Detetiorated to trnfpoint of instability, 

DMM containing a higl).explosivefilf~lthat: 
Have not been damag . . burning or detQnation 
Are not d~teriqrated to th~ · stabilitY:' 

uxo conh:lltlir)9._ mostly single> qouble~. or triple-based propellant, or composite propellants 
(e.g., a rocket motor). '' ·· · .• .,,/ 

DMM containing. mostly single:ii;ij~'ble-, or triple-based propellant, or composite propellants 
(e.g., a rock !'It motor). that are: '!;, :. ··' 

• Damaged py burning or detonation 
" Deteriorated to the Po.int of instability. 

DMM cont$iO:ing mostly singt!b~iJuble-, or triple-based propellant, or composite propellants 
{e.9., a rockt'!t motor). 
DA(IM that are bulk secondary high explosives, pyrotechnic compositions, or propellant (not 
contained in a munition)/ or mixtures of these with environmental media such that the mixture 
poses .an e(<plosive M:!llrd. 

DMM comJ:!lfling a pyrotechnic filler (i.e., red phosphorus), other than white phosphorus filler, 
that: 

Have not been damaged by burning or detonation 
Are not deteriorated to the point of instability. 

UXO t-hat'are' practice munitions that are not associated with a sensitive fuze. 
DMM that are practice munitions that are not associated with a sensitive fuze and that have not: 

Been damaged by burning or detonation 
Deteriorated to the point of instability. 

UXO or DMM containing a riot control agent filler (e.g., tear gas) . 

Used munitions or DMM that are categorized as small arms ammunition. (Physical evidence or 
historical evidence that no other types of munitions [e.g., grenades, subcaliber training rockets, 
demolition charges] were used or are present on the MRS is required for selection of this 
category.) 

Following investigation of the MRS, there is physical evidence that there are no UXO or DMM 
present, or there is historical evidence indicating that no UXO or DMM are present. 

DIRECTIOHS:: Aeco~q.:the single hlqhest~score frQJiTI aqove in the box to the 
right~r:naximuin .spo.r~'#'S~~ 

30 

20 

15 

10 

5 

3 

0 

25 

DIRECTIONS: Document any MRS-specific data used in selecting the Munitions Type classifications in the space provided. 

Based on historical research the following munitions were used at this MRS: Bombs: GP Bomb: Mk 82, 500-pound 
Rocket: 5-inch Zuni; Projectile: 75mm; 20mm HEI Mkl; 75mm. Two MEC items were found during RI/FS field work: 
MK5 MOD 0 Rocket nose and Mk8 demo hose. Various frag and small arms also were found at the site during the 
RI/FS field work. (RI Report Section 2.1.2) 



MRS 07 - Culebrita Artillery Impact Area 

DIRECTION.$: Below a.re.·Nrila~sinCiitions describing sources of explosive ha.ii~~s. \~the scores that correspond 
with all the :Sou~:~ills9f.explosive hazards known or suspected t6i~e p fat the MRS. 

Note: The termsfQrmer ran ··· · e munitions, sma/Faraisiange, physical~'fcitif!Jnc;f?, an'd historical evidence are 
defined in Appendix C . imer, • · 

Classlfic~tton 

Former range 

Former munitions treatment 
(i.e., OB/OD) unit 

Former practice munitions 
range 

Former maneuver area 

Former burial pit or other 
disposal area 

Former industrial operating· 
facilities 

• 

• 

• 

• 

• 

• 

. Description 

The MRS is a former military range where munitions (including 
practice munitions with sensitive fuzes) have been used. Such 
areas include impact or target areas aAd associated buffer and 
safety zones. 

The MRS is a location where UXO or DrviM (e.g., munitions, bulk 
explosives, bulk pyrotechnic, or bulk propellants) were burned or 
detonated for the Q~rpose of treatment prior to disposal. 

"'} ' .. ',·, ..... ,, \, 

The MRS is a former military range on which only practice munitions 
without sensitive fuzes'were used. · " · 

The M~S is a fqr,mer maneuver area where no munitions other than 
flares, simulators, smokes, and blanks were used. There must be 
evidence that no other munitions vv:ere used at the location to place 
an MRS into this categor}l; •. '\'· 
The MRS is a location w'tiiret DMM were buried or disposed of 
{~.f4.,disposed of into a water bQdy) .. without prior thermal treatment. 

'•!;. ' ' ' ··· .. ,' ; ~.'d~'·-.. 

The MRS is a locati~n that is a former munitions maintenance, 
man ,turing, or demilitarization facility. 

~-----------------------+~----~ 
;,ifi'The'MR$i~ a firing point,·where the firing point is delineated as an Former firing points 

Former missile or air defense· 
artillery emplacem~nts 

Former storage or transfer 
points 

Former small arms range 

Evidence of no munitions 

$()URCE OF HAZARD 

MRS separat&from the rest of a former military range. 
The MRS is a fofrTtet:~.issile defense or air defense artillery (ADA) 
emplacement not associated with a military range. 

• The MRS js a location where munitions were stored or handled for 
transfer betwe!iJn different modes of transportation (e.g., rail to truck, 
trt,~ck to weapons stem). 

• The MRS is a former military range where only small arms 
a,mmunition was used. (There must be evidence that no other types 
of munitions [e.g., grenades] were used or are present to place an 
MRS into this category.) 

• Following investigation of the MRS, there is physical evidence that 
no UXO or DMM are present, or there is historical evidence 
indicating that no UXO or DMM are present. 

DIR~. · ONS: Record tHtfsinqle highest score from above Jn t.he box 
to the right (maximum score "7;.~n). ,:/ 

8 

6 

5 

5 

4 

4 

2 

2 

0 

10 

DIRECTIONS: Document any MRS-specific data used in selecting the Source of Hazard classifications in the space 
provided. 

The Marines used this 375-acre area as an artillery impact area between 1936 and the late 1940s. The United States 
and the United Kingdom used Cayo Botella for an aircraft bombing/rocket target in 1969. Munitions included 20mm 
projectiles, Mk 44 and Mk 45 flares, live and practice bombs up to 500 pounds, and 2. 75-inch rockets as well as British 
bombs and rockets. (RI Report Section 2.1.2) 
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MRS 07- Culebrita Artillery Impact Area 

set~~ are eight dassifleatibn!i··~f munitlori~'l&ations and their··a~scripiions: Circle fhe scores that 
correspond With all the locations where r'l'J\l.ni~~IJS: are known orso§pected to be present at the MRS. , 

The terms confirmed, surface,, urfac8# smalf aifils ~mmunition. physic81£tWirJence, and historical evidence are 
defined in Append:i.x C of I · ' · 

~··;,(.,:;;·;;:+·•''/·~}$/ 

Confirmed surface 

Confirmed subsurface, active 

• Physical evidence indicates that there are ~~.Q9t}JMM on the surface of the MRS. 
• Historical evidence (i.e., a confirmed repo ', · san explosive ordnance disposal 

[EOD], police, or fire department report that ident or accident that involved UXO 
or DMM occurred) indicates there ar~ I.JXO or DMM on the surface of the MRS. 

• Physical evidence indicates the. presen,c~ of UX~:,!)1\pMM in the subsurface of the 
MRS, and the geological conditions at the MRS are liltely to cause UXO or DMM to be 
exposed, in the future, by naturally occurring phenom~na (e.g., drought, flooding, 
erosion, frost heave, tidal•aotion), or intrusive activities (e,~""plowing, construction, 
dredging) at the MRS to expose UXO or DMM. · ·· 

• Historical evidence indi t UXO or DMM are located li'ithe subsurface of the 
MRS and the geological c .sat the MRS are likely to cause UXO or DMM to be 
exposed, in the future, by naturally occurring phenomena (e.g., drQJ.Jght, flooding, 
erosion, fr ave, tidal action),.l)t,j!J,tJ\j$il(e,activities (e.g., plowing, e9'nstruction, 
dredging .AS are likely to .,, ·· · · or DMM. · 

• Physical evid!'lflce in(iicfttes the presenc 0 or DMM in the subsurface of the 
MRS and the· al conditions at the e not likely to cause UXO or DMM to 
be exposed, in ure, by naturally occur nomena, or intrusive activities at 
·the MRS are not Ylkely to causeUXCfor DMM to be exposed. 

Confirmed subsurface, stable . ··•· HistPtical evidence iqp{cates that l.JXO or OMM are lo~;ated in the subsurface of the 
MR~ . the geologiea'f"conpition$ at the MRS are not likely to cause UXO or DMM to 

Suspected (physical 
evidence) 

Suspected (histo,rlpaf 
evidence) 

Subsurface, physi:ttU 
constraint ·•. ·· 

; 

Small arms (regardless of< , . 
location) 

Evidence of no munitions 

be exp . , in the futur.e~ .. !loc naturally occurriQg phenomena, or intrusive activities at 
the M 'are not likely ta.yausE!'uxo or DMM to be exposed. 

+.·•::+ .. There is physical evidence' (e.g,, munitions debris such as fragments, penetrators, 
AJ!Ii!fOje,etlles, shell ~~jngs, links, fins), other than the documented presence of UXO or 
· DMM, indit:ating,thafUXO or DIVIM may be present at the MRS. 

+ There is hjstorical evidence inqicating that UXO or DMM may be present at the MRS. 
'" ''"i~.L/'~'' 

• ··· There is physical or historical evidence indicating that UXO or DMM may be present in 
the subsurface, hut there is a physical constraint (e.g., pavement, water depth over 
120l&et) preventing direct access to the UXO or DMM. 

',,biii::\ ' 

• The.@J«sence of small arms ammunition is confirmed or suspected, regardless of other 
fact~guch as geological stability. (There must be evidence that no other types of 
mu,g .. ~iQris [e.g., grenades] were used or are present at the MRS to place an MRS into 
this·~ategory.) 

wing investigation of the MRS, there is physical evidence that there are no UXO 
· .. or DMM present, or there is historical evidence indicating that no UXO or DMM are 

present. 

DIRECTIO~$: Record the single highest score frQm above in the box 
· "· : to the right (maximum score = 2$). •:,; ·· <: 

2 

0 

25 

DIRECTIONS: Document any MRS-specific data used in selecting the Location of Munitions classifications in the 
space provided. 

Two MEC items were found during RifFS field work: MK5 MOD 0 Rocket nose and Mk8 demo hose. Various frag and 
small arms also were found at the site during the RifFS field work. Historically additional MEG has been found on both 
Culebrita and Cayo Botella. (RI Report Section 2.1.2) 
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MRS 07 - Culebrita Artillery Impact Area 

DIRECTIONS: Below 
barrier 
with the 

Note: The term barrier 

No barrier 

Barrier to MRS access is 
incomplete 

Barrier to MRS access is 
complete but not monitored 

Barrier to MRS access is 
complete and monitored 

EASE OF ACCESS 

DIRECTIONS: Docurrie 
/provided. 

and their descriptions. The 
Circle the score that corr:e~ponds 

• There is no barrier preventing access to any part of the MRS (i.e., all 
parts of the MRS are accessible). · 

-, -)I/ .,<ij,'>:i> 

• There is a barrier preventing access to parts of the MRS, but not the 
entire MRS. ":::;,: 

• There is a barrier preventing access to all parts of th.e MRS, but there 
is no surveillance (e.g:;:byaguard) ~aiiensure that tfle barrier is 
effectively preventing access to all pafJ$ of the MRS. r 

• There is abars:ier preventing ace:ess.to all parts of the MRS, and there 
is active, continual surveillance (e:g., by a guard, video monitoring) to 
ensure that th~;,p,arrier is effectively preventing access to all parts of 
Jh,~ MRS. f;;':',''. '· , 

.. ·· .ecord the'slngtehighest ;:~~~ fro'P ab,ove in the box to 
right (maximum score= iof;;:::'''i ' ' ,,, 

- )H:: 

Score 

8 

5 

0 

10 

';co,, 

,;~.~ata .u;sed in sele~t~~g the Ease of Access classification in the space 

<:~f~~ib~ 
There is no barrier~(,> access the sift,fl!:~,wever, the site is only accessible by boat. (RI Report Section 2.1.2) 
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MRS 07- Culebrita Artillery Impact Area 

l~;.,;:.(~;ii~~~~;r,-:,~~'-
EHE Mod~) .. \ViC~'"' · ~s of Pro~~ .. Datal ElemEmt Tabte · 

. OIAECttONS: ~t6w are ~hree'~iaS,sifications of the statu~ of·;;~~~erty Volithin the D~pattmetlt (;>f Defense (DoD) and 
their descriptions. ·Circle the score that corresponds with the status .of property at the MRS. 

Classification 

Non-DoD control 

Scheduled for transfer from 
DoD control 

DoD control 

STATUS OF PROPERTY 

Description 

• The MRS is at a location that is no longer owned by, leased to, or 
otherwise possessed or used by DoD, Examples are privately owned 
land or water bodies; land or waterbodies owned or controlled by state, 
tribal, or local governments; and/lanctor water bodies managed by other 
federal agencies. r . . 

• The MRS is at a location thafiis owned by DoD, but that DoD has leased 
to another entity and for whiqi):;DoD does not control access 24 hours 
per day. 

• The MRS is on land or is a water body that is owned, teased, or 
otherwise possessed by DoD, and DoD plans to transfer.tfiat land or 
water body tO the control of another entity (e.g., a state, trib~l) or local 
government; a private party; another federal agency) within 3 years from 
the date the Protocql is applied . 

.; >h;:';;;··~"• 

• The MRS is on land or is a water body that is owned, leased, or 
aBrvvise possesseo !:>Y DoD: With respecno property that is leased or 

/~'*~herwise possessed, DoD mustcoQtrotac:;cess to the MRS 24 hours 
er day, every day of1t;J.e•caJendar year. /• 

y'\!!<~i;' ·/ 

. CTIONS: Record the single hiahtst scor;r~rom ~bove i.M the box 
to the right (maxif)'}i.tJlTl ;sc.ore = 5). 

Score: 

3 

0 

5 

DIRECTIONS: Document any MRS-specific ~~ta,used in setei:ling the Status of Property classification in the space 
provided. · • •·. + • 

This MRS is managed b. Jhe USFWS. {RIReport~eQtion 2.1.2) 
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MRS 07 - Culebrita Artillery Impact Area 

DIRECTIONS: 6elow. 
density per squa 
two-mile radius of the 

Note: Use the U:S. Census 
radius of the perim · · 

t11a~tii~~~~ns for POP,\Jiati.on density at:Jd tfielt'o:escrlp~tons. D~termjne the population 
sely correspond$ with the popul<iti~f;J gf th~, MRS, including the area within a 

. er. Circle the most appropriate.,sc.o~~;·· ... ; ·,' 

> 500 persons per square 
mile 

1 OQ-500 persons per square 
mile 

< 100 persons per square 
mile 

POPULATION DENSITY 

ct data available t<> .. c~ptore the highest population <;Jensit¥ within. atwo~mile 
RS. · ·. · .. , .. · 

• There are more than 500 persons per' square mile in the U.S. Census 
Bureau tract in which the MRS .is located. 

• There are 100 to 509:~Ein~ons per square m )ti•},he U.S. Census 
Bureau tract in which the MRS is located. 

• There are fewer than 1 
Bureau traaLin which the 

per square mile in ttte t.).S. Census 
is located. ·· 

Record the single hiqhest ,co~i:.Jr()rir~above in the box 
to tl:le right (maximum:s&or:e"= 5) .. , 

DIRECTIONS: Document an)r:MIRS:;splecifi~ 
provided. 

'·,, \ '. 

The island of Culebra has a popula-~Q density of 62.4 persbns.per square mile. Culebrita and Cayo Botella are 
uninhabited. (RI Report Section 2.1.2f · 

8 
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MRS 07 - Culebrita Artillery Impact Area 

. ,, ·· . ;:;;:' 
·· ··fable:'f:; · :· 

-,~, EHE Module: Populatio~:Ne~l" Ha~~d. Data EfementJable .. :·· 

~ ~ ~- ~<,::j)~~;, :,, ~ 
,',A 

DlRiCTJONS: ~f.!llow are six:clal;!t;;ifications describil:rg the numb .inhabited structures near the MRS. '"the number of 
iflhabited buildinQ:$'relates to the potential popul t~e MRS::· Determine the number of inhabited 
structures withinlwo. miles of the MRS P()4~dary and circt,e'the score that corresponds with the number 
ofinhabited structures. :: •• ;r,,.,;.: : :~.:........ ·:••··;;, . 

Note: The term. inf:ld}ited structures is defined in Appendix C of the Primer. 
·: . . .. ;; '·.. . . ' ,.~ ,. 

·''""'· 
Cla-lficatlon:. .·. Descrir;l\i9f1: ··.· ' 

Scof'e 

• There are 26 or more inhabited structures located up to 2 

26 or more inhabited structures miles from the boundary of the MRS, within the boundary of 1§1 the MRS, or both: 
A. 

• There are 1Eho2S inhabited structure~focated up to 2 miles 

16 to 25 inhabited structures from the bourid~ary of the MRS, within the po!Jndary of the 
4 

MRS, or both. 
',/ 

',,,, 

• There are 11 to 15 inhabite9 structures located up to 2 miles 

11 to 15 inhabited structures from,~tc.boundary of the MRS, within the boundary of the 
3 

MRS; or:~eOtfi .. 

• There ~r§l 6 to 1il inhabited structures located up to 2 miles 

6 to 10 inhabited structures 
: 

··· ... from the boundary of the MRS, within the boundary of the .. · ..... :•itih !~Be• 2 
t::;:"'';' . \MRS, or both. · 

:·····''>·:,..· 
• \There are 1 t<) ~.inhabited structures located up to 2 miles 

1 to 5 inhabited stru.ctures .. ,.:,;: .. .. ~:':from the boun&ary of the MRS, within the boundary of the 
1 ,l' MRS, or .. b,pth. / ' ·-· '''~ 

/ .. Chh, ,·'"''"!<-, 

/ .. .,,;j~>i'.i!Z'"';'"",~ ,, .... 
''c;i'g'~~t.' ... There are 'ht5:'1nhabited structures located up to 2 miles from 

o inhabited strucb..ir~s :;~ 
the boundary of the MRS, within the boundary of the MRS, or 

0 ·, 
~~ .. \ both;" . 

:.;:C ... .,. '0M'.,: 

J),JftECTIONS: Record tne ~ingle. hightst §iQtl from above in 
f!OPULA1'10N N.EAR M~J:I;!', c "'r'!;p· 5 ' .. the box to the .rjght (maximum score = 5). ] d%~~;,,~·~~''>'' 

DIRECTIONS: Document any MRS:speciflt: data used in selecting the Population Near Hazard classification in the 
space provided. 

There are greater than 26 inhabited structures within 2 miles of MRS 07 located on Culebra. Culebrita and Cayo Botella 
are uninhabited. (RI Report Section 2.1.2) 
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MRS 07 - Culebrita Artillery Impact Area 

, ~~~re$ Data Element Table 

of actMties and/or i. ··structures and their 'descriptions. Review ~the 
structures that are present wittiln tw'cli mires of the MRS and circle the 
actMties/structure classificatidhs' atthe MRS. 

inh•rJbn':e'fii:St~J.Gt~tlfiha(J~fii~~ql...iQ,J4"''""'"'~"~ 1v C of th(#'Pritner. 

Residential, educational, 
commercial, or subsistence 

Parks and recreational areas 

Agricultural, forestry 

Industrial or warehoul:iff!t0rt"'· 

TYPES OF 
ACTIVITIES/STR~TURES 

• Activities are conducted, or inhabited structures are located up 
to two miles from the MRS's bQllndary or within the MRS's 
boundary, that are associated~i!Q any of the following 
purposes: residential, eduCationiil]'child care, critical assets 
(e.g., hospitals, fire and rescue, poll<:;~ stations, dams), hotels, 
commercial, s~gpping centers, playgrounds, community 
gathering aree'iStreligious sites, or sites u~ed for subsistence 
hunting, fishing

1 
and gathering. v 

• Activities are conducted, or inh~6lted structures are located up 
to tWo miles from the MRS's .. boundary or within the. MRS's 
bol'lrt~:.l<uy,that are associated with parks, nature preserves, or 
otheuecreatidnal uses. 

• Activitie'St~te conducted, or inhabit~(! structures are located up 
to two miles from the MRS's boundary or within the MRS's 
l;iqundary, that are associated With agriculture or forestry. 

';·":'''::):,:~·•' ' 

• ities are cO . cted, or inhabited structures are located up 
· · omiles from fhe MRS's boundary or within the MRS's 
; Fld~y; that are''~$:~pciated with industrial activities or 

:·~arehousrng. 

Thefe are no known or recurring activities occurring up to two 
milesJrom the MRS's boundary or within the MRS's boundary. 

ft~ord th§ §ingle highest score from above in 
'' lie box to the right(n:laximum score = 5). , ' 

Score 

5 

3 

2 

4 

DIRECTIONS: Document any MFlS-spegiflc data used in selecting the Types of Activities/Structures classifications in 
the space provided.· 

Culebrita beaches and trails are used recreationally and many boats visit the island each year. (RI Report Section 2.1.2) 
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MRS 07 - Culebrita Artillery Impact Area 

EHEMo ical and/oi' Cul~ural iie$ources Data' Efement Table 

DIRECTrONS: Below s of ec(ir&g'lclil and/or cult~'i;ilr~~f>urces :ind tneirdescriptions. Re~iew th~ 
types of reso:trr<Yes pre$~Ot and clrcl'e 1fle score that corre$po With the ~col(?g,tcal and/or oulwra,l 
res.ources pr~~enton tne MRS. :,,·!,;,=·,(.'' ~~ . ~~- ,/· 

Note: The terms ecological ffj~iJurces and cultural re~~#i~~s, are defined ill Appendix C ,of the Primer. 

Cl,assification 

Ecological and cultural 
resources present 

Ecological resources 
present 

Cultural resources present 

No ecological or cultural 
resources present 

ECOLOGICAL AND/OR 
CULTURAL RJSSOURCES 

• There are ecological resources present on the MRS. 

• There are cultural resources present on the MRS. , 

• There are no ecological resources or c~ltu.ral resources p~esent on the 
MRS. / .~::1)/ 

····,;>// 

,':''u' ' 

,DIRECTIONS: Record the sing!@ highest score': from above in the. box to 
,.: the right (maximum;, - !:)). 

~:::·~:·}::,:'r ~-

DIRECTIONS: Document an'J'ft!'!i~S-spe~,iflc'data used inselectlng,the E~~lqgical and/or Cultural Resources 
classification in'the space provided. ' ' 

Score 

5 

3 

0 

3 

Protected species incJucle the end~n'gered ha\Y~Sbill (Eretmo~hel¥~ imbricata) and leatherback (Dermochelys coriacea) 
sea turtles, t~e threaten~dg~een s~a turtle,{t(lieionia mydas) an~4!S designated critical habitat 3 nautical miles around 
Culebra and 1tssurroundmg 1sla~ds C!-nd cays;tt~e threatened elkhorn (Acropora palmata) and staghorn corals (Acropora 
cervicornis), the V\{~st Indian manatee (Trichef!hus manatus); and avian species. The Culebrita Lighthouse (dedicated 
as a Historical Monument of the United States)'<i$focated on Culebrita but outside of the MRS boundary. (RI Report 
Table 6-9) "L ·· 

According to the National R~gister Inform . System (NRIS), National Historic Landmarks (NHL} list, National Heritage 
Areas (NHA) list, and NationaLE!~rk Servic'e · PS), there are no registered cultural resource within the boundaries of the 
Culebra Island site. On the lslaC'hl~brita .(MRS 07) is an historic lighthouse called Faro Isla de Culebritas; however the 
lighthouse is outside of the MRS Q7.bouhdaries. (RI Report Section 2.1.2) 
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MRS 07- Culebrita Artillery Impact Area 

DIRECTIONS: 

1. From Tables 1-9lrecqr,q the 
data element scores in the 
Score box~s to the right 

2. Add the Score boxes foteach 
of the three factors anct">f'~cord 
this number in the Value.boxeS, 
to the right:···· 

3. Add the three Value. boxes and 
record this.n.umber in tba .. JSHE 
Module Total box below.•':;":>;·?· 

)' /) . .• ::, .. ;;c, ,j "~:">' , 
,. . :, "::~:~?;;:~ :?t0t"z, 

4. Circle the.appropriate··range for 
···· the EHE Module Total below" . 

5. Circle the EHE ModLil'i'fiating 
that corresponds toJhe rang.~1J: .• 
selected anqrecordthls value~rt 
the EHE Module Rating box 
found at the Q.ottom of the taQ.Ie;. 

Note: 
An alternative module rating may be, , 
assign~dwhen a n'l(jdUI?. t~ i rating 1$ 
.inappropriate. An alternati\1\ odule 
rating. is used wh~~ more information is 
:needed to score ohe or more data l 

elements, contamination .atan MR.s. was .. 
previously addressed, otf~ere is.tt~· ·· · 
reason to suspect contamittidon w~s 
ever present at an MRS. · ,;}· 

Explosive Hazard Factor Data Elements 

Table 1 25 
35 

Source of Hazard Table 2 10 

ACC:(:lt;sibili~y factor Oatil ... l:lements 

Location of Muniti,ons 

Ease otAccess 
,., ..... ,v· .. ,c,,,r 

Types of Aftiviti~s/Structuie$ 
Ecological and/or Cuftut~~ 
Resour~es 

"· 

Table 3 25 

Table 4 10 40 

T<l,;ble5 5 

Table 6 

Table 7 5 
14 

Table 8 3 

Table 9 3 

EHE MODULE TOTAL 89 

EHE Module Total 

92 to 100 

82 to 91 

71 to 81 

60 to 70 

48 to 59 

38 to 47 

less than 38 

Alternative Module Ratings 

EHIE MO;;<OUt..E RATI,i'tiG 
, L<;-"·- d' 

12 

EHE Module Rating 

A 

c 

D 

E 

F 

G 

Evaluation Pending 

No Longer Required 

No Known or Suspected 
Ex losive Hazard 

B 



MRS 07 - Culebrita Artillery Impact Area 

. cV\f:fill:,ijonflguratloa;:!!il~t" .Eiem!,nf'faqle 

Bel~w;are seven classifications ofCWM config~r;iici~·~d their des~riptions. Circle the scor~s that 
cotre'spond with .!ll the urations

1 

known or su~p to b~ present at the MRS. 
Note.: The terms C\¥¥¥UXO, CWM!D evidence, and historlca. ce are defined in .Appendix C of the 

Primer.. · · · 

Classificati 

CWM, that are either UXO, 
or explosively configured 
damaged DMM 

CWM mixed with UXO 

CWM, explosive 
configuration that are 
undamaged DMM 

CWM/DMM, not explosively 
configured or CWM, bulk 
container 

CAIS K941 and CAIS K942 

CAIS (chemicC:JVagenf> 
identification ,$ets) 

Evidence of no CWIIII 

CWM CONFIGt.IRATION 

Description 

The CWM known or suspected of being present at the MRS are: 
• CWM that are UXO (i.e., CWM/UXO) 
• Explosively configured CWM that are DMM (i.e., CWM/DMM) that 

have been damaged. 

• The CWM known or suspected of being present at the MRS are 
undamaged CWM/DMM orCWM not configured"~sa munition that 
are commingled with conventional munitions that are U{(O. 

• The CWM known or suspected Df being present at the MRS are 
explosively configured CWM/DMM that have not been damaged. 

The CWM knowr) ~r suspected of being present at the MRS are: 
• Nonexplosively configured CWM/DMM either damaged or 

undamaged · 
~411.~ CWM (e.g., ta:ncontainer). 
, ''::"W;(< <" '~, <' 

. +//The CWM/DMM known OfiS~Spected of being present at the MRS 
"> are CAIS K941-toxic gas set M-1 or CAIS K942-toxic gas set M

'+;:;2/E:11. 

941 and K942, are known or suspected of 
s.~ 
'-...\ 

• FoiJoWjng investig\ation, the physical evidence indicates that CWM 
are nti~present at~the MRS, or the historical evidence indicates that 
CWM·~r~ not pres@'nt at the MRS. 

oll!i!CTIONi~ Reco~the single highest score from abo'{:e · ir\ the 
····· > ,';.. box to We right (t;tt~imum .soore"" 30), · · 

Score 

30 

25 

20 

15 

12 

10 

0 

DIRECTIONS: Document any MRS-specific data used in selecting the CWM Configuration classifications in the space 
provided. 

No evidence of CWM has been found at MRS 07. (RI Report Section 2.1.2) 
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No known or suspected CWM hazard is expected at this site. Therefore, Tables 12 through 19 have been intentionally 
omitted according to Active Army Guidance. 
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DIRECTIONS: 

1. From Tables 11 "'"t9~ r~c~n:ftbe 
data element scores in the' · ' 
Score boxes to the right · 

2. Add the Score boxes for~·~~M 
of the three factors and record 
this number .in the Value boxes 
to the right 

3. Add the threevatti;e::bo:x;esanCI ··· 
record this numbertii tf:l · J:r 
Module T.otal box belot\t· 

4 .. Circle the appropri~tt.range for 
the CHE Module Total below, 

,.,;•N<N 

5. Circle the CHE Mo~~lj::Jtating . 
that corresp~ndstothe raHge .....• 
selected and re'Ct1rct thJs valtJe. if'l··. 
the CHE Module Ratlh~· box 
found at the bottom of the table, 

Note: 
An alternative moduletating may be 
assigned. when a module: l~tter r~ting is 
inappropriate. An alternativ~module 
rating is used whe:ilmore informatiO;nis 

· needed to score one'brm<i>re .• data ·· ·· · 
elementsj contamination at' an'MI1S wa.s 
previously addressed, or there is no .. 
reason to suspect contamination was 

, ever present at an MR,§,~ ·· ' 

CWM Configuration Table 11 0 
0 

Sources of CWM Table 12 

Accessibility Factor Data Element$ 

Ease of Access Table 14 

Status of property Table 15 

Ae.ceptor F~Qtor Data Elements 

Population Density fi';' Tab!~ 16 
.;< .'_''.:;;..J:j' 

.population Nea~ t:f~zard Table 11 

Types of Activities/&tructures Table 18 
'-.,: 

\l;cplogical and/or CultOrfll 
R~ources · Table 19 

CHE MODULE TOTAL o 

CHE Module Total 

9~. to 100 

82 to 91 

71 to 81 

60 to 70 

48 to 59 

38 to 47 

less than 38 

Alternative Module Ratings 

15 

CHE Module Rating 

A 

B 

c 

D 

E 

F 

G 

Evaluation Pending 

No Longer Required 

NO KNOWN OR SUSPECTED 
CWM HAZARD 



,,, : ; ,: 

.··.,, ... ,Classification 

Evident 

Potential 

Identified 

Potential 

Limited 

. REC!P.TOR 

. FACTOR 

Sum The Ratios 

beyond the source (i.e., tens of feet), could 
not sufficient to make a determination of Evident 

There is no threatened water supply well downgradient of the source and the groundwater is currently 
or potentially usable for drinking water, irrigation, or agriculture (equivalent to Class I, IIA, or liB 

No Known or Suspected Groundwater MC Hazard 

16 

.. Ratios 

Value 
H 

M 

L 

M 

L 



Potential 

Confined 

Identified 

Potential 

Limited 

beyond the source (i.e., tens of feet), could 
not sufficient to make a determination of Evident 

Potential for receptors to have access to surface water to which contamination has moved or can 
move. 

Little or no potential for receptors to have access to surface water to which contamination has moved 

H 

M 

L 

H 

M 

L 

No Known or Suspected Surface Water (Human Endpoint) MC Hazard 0 

17 



; ',; fiiw;@{}jj ;, . '" ,; 

it .. joitute: ~ 

blllCTlONS: Record th~~aximum .iooent and ttt~ir c<Jmparlson 
valw:tflc (from . ix: B of the Primer minants can be recorded qn 

,<:r.ltt27. Cal· · d record the reach b ing the rr,lBfmum · · 
conc:6ntration comparison eterminethe CHF by adding $he{ccintaminant ratio$. 

· ~er, incluatng<any additional sedim.Eili£flontaminants r'8ew~ed ort'Tab~ ~('. Based on the CHF, ~ 
tt;te CHF Scale to ,Qeten;nine and record the CHF Value. · nQ;;~noVim ar sueP,ected MC hazard 

: _.:tluman e:nS,~;present in the SJedim.S'nt, select the b,.gltorn ot:the table .. 
/:~~: .. ,% ;;': ',.. ... ,...., .... ,..· t ., ' ·',." .. 

Contaminant Concentration (mg/kg) Ratios 

Antimony 1.97 

Barium 369 

Evident nation in the sediment is present at, 

Potential 

Identified 

Potential Potential for receptors to have access to sediment to which contamination has moved or can move. 

Little or no potential for receptors to have access to sediment to which contamination has moved or 
can move. Limited 

RECEPTOR 
FACTOR 

18 

0.089 

L 

Value 
H 

M 

El 
L 

H 

M 

El 
L 



:allttimil;lant rat.l9s 
~roe(J,pn T~le:o27 ~, B;ased tm theCHF, use 

m known or,suspected MC hazard 
the ~f?'tt0111 of the table. 

Note: A value of L was selected for the MPF and the RF due toth~ extremely low concentrations of 
metals detected during the soils sampling event and the lowpot~n'itial for receptors to, encounter these 
metals due to current and future land use. See Sections 5 and 6 of the Rl for fate and transport and the 
baseline risk assessment. , 

19 
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Potential 

Identified 

Potential 

Limited 

Potential for receptors to have access to surface water to which contamination has moved or can 
move. 
Little or no potential for receptors to have access to surface water to which contamination has moved 

· aboviia·ln the box to the 

Ratios 

M 

L 

H 

M 

L 

No Known or Suspected Surface Water (Ecological Endpoint) MC Hazard Cl 
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S's sediment and their comparison 

Ratios 
Antimony 0.089 

Barium 369 15,000 0.025 

12.6 100,000 0.000 

151 3,100 0.048 

L 

Value 

Evident H 

Potential M 

L 

'Value 

Identified H 

Potential Potential for receptors to have access to sediment to which contamination has moved or can move. M 

Little or no potential for receptors to have access to sediment to which contamination has moved or 
can move. Limited 

fReCE;;:QR-:-~ 
L 

21 



No Known or Suspected Sediment (Ecol<lJical Endpoint) MC Hazard 

Note: A value of L was selected for the MPF and the RF due to the extremely low caif~entrations of 
metals detected during the soils sampling event and the low potential for receptors to encounter these 
metals due to current and future land use. See Sections 5 and 6 of the Rl t(;)r fate and transport and the 
baseline risk assessment. /, · .. ·. 

22 
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· Contaminant. 

Barium 

Chromium 

Potential 

Confined 

Identified 

Potential 

Limited 

Concentration Ratio 
0.319 

870 

22.5 

.· aximg.m Concentration o.f:Contaminantl 

[Comparison ValueJor Contaminant] 

H 

beyond the source (i.e., tens of feet), could 
is not sufficient to make a determination of Evident M 

D 
L 

H 

Potential for receptors to have access to surface soil to which contamination has moved or can move. 
M 

Little or no potential for receptors to have access to surface soil to which contamination has moved or 

L 

23 



No Know!J,,9f;.Suspected Surface Soil MC Hazard 

Note: A value of L was selected for the MPF and the RF due to the extremely low 9~J1Centrations of 
metals detected during the soils sampling event and the loW potential for receptors t6':'encounter these 
metals due to current and future land use. See Sections 5 arid 6 of the Rl for fate and.transport and the 
baseline risk assessment. • 

.. J 
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Media 
Sediment 

Sediment Mercury 0.003 

Sediment Zinc 0.005 

Surface Soil Lead 0.057 

Surface Soil Mercury 0.002 

Surface Soil Zinc 23,000 0.006 

25 



Media. {Source) 

4. Select the 
is'highestj G 

~. in the fiHE 

Alternative Module Ratings 

26 

M'dia Rating 
(A-G) 

G 

G 

G 

G 

c 

D 

E 

F 

Evaluation Pending 

No Longer Required 

No Known or 
Suspected MC 

Hazard 



DIR.ECTIO.NS~ 
. -~*z;,~~~>~!~fllV4,:::;; 

In the ct:U;)ftbel0W, ei eating f0r ea~J:fiTibduie rec0rdec;tJn Table 10 (EHE), Table 20 (CHE), .. 
and liPie 28 (HHE). ·o()rrespondlqgr;.umerical priori or each module. It information to 
determine the module ra mg ·is! not availabJ&, 'cnoose the appr alternative mpdule rating. The MRS 
Priorityis the single highest priority; re.cq~~tbis relative · the MRS,Priority or.,Aiternative MRS 
Rating at the bottom 0f the table, · ··< • ··· 

· Note: An MRS a,estgned the highest rel~t~~~ ptiority; an MRS:~igned Pdortt}l 8 hJs the rowest relative 
priority; Only .an MRS w1rr'1n·•"nnm known or suspected Ito be present can be assign.ed Priorrty ~; an MRS that has 

... CWM JmotJn or cann0t be aslsigned Priority a. · 

E 6 

F 7 

G 8 

Evaluation Pending Evaluation Pending 

No Longer Required No Longer Required 

No Known or Suspected Explosive 
Hazard 

27 

2 

3 

4 

5 
6 

7 

Evaluation Pending 

No Longer Required 

No Known or Suspected MC Hazard 

3 



U.S. Fish and Wildlife Area 

,jj~ 

, · n below ft)r:.ttie:'Mas to be e;~i~atea. Much of this informatiorl' is 
ases: Lft{:t~;;MRS is Jooat~d on a FUDS priJperty, the suitable 

FUDS property tnfoftxf~tllil!·~ '"'' , substituted., ··In the MRS Sl:tmmary, 'briefly describe the UXO~ 
DMM, of'NIIC' ttl .. ~spected to be pte§ent. ·t.he expo~ure settiEig '(the MRS's physical 

, any o iden1a~JJ\10I'lmunitions.:-r~lafed contaminants (e.g., pe,[~zene .. trichloroethylene} 
~ .. , MI3S'; aiiqaiiy potentially exposedhumat.t~,~nd ecologf~al re~eptors. If possible, include a 
miJPofthe MRS. · · · · 

Munitions Response Site Name: U.S. Fish and Wildlife Area 
Component: U.S. Army 

Installation/Property Name: Culebra Island 

Location (City, County, State): Culebra Island. Puerto Rico 

Site Name/Project Name (Project No.): Culebra Island PRDF/FRM:D: ______ _ 

Date Information Entered/Updated: 19 December 2011/February 2013 

Point of Contact (Name/Phone): Layne YoungJ~10.332.4806) 

Project Phase (check only one): Rl 

DPA DSI ORO 

D RA-C DRC D LTM 

Note: This Draft MRSPP was created in coordinatiO!l with the L!,S;Army Corps of Engineers and additional project stakeholders (e.g., 
U.S. Environmental Protection Agency, Puerto Rioo'bnvironmenhil:I'Qul\ility Board). Prior to being finalized the MRSPP will be included 
in a public notice and will be availabie for public review. ·· 

1 

' ... ·'~'{(~~i:~ r:···;·-·. ', •cc, ' ' \ ••• /t!f~~~:~~rtt;~< '.' 
Media Evaluaterf,(~i!tkall ttlat apply):::·:;ti~/ . · 

0Sediment (human receptor) 
' . '~'I• 

./ Surface soil .. ··. 

,/Sediment (ec~~receptor) 
D Surface Water (ecological receptor) 

D Surface Water (human receptor) 

MRS Summary: 
MRS Description: Describe the munltidns-related activities that occurred at the installation, the dates of operation, and 
the UXO, DMM, or MC known or suspected to be present. When possible, identify munitions, CWM, and MC by type: 

The U.S. Fish and Wildlife Area includes contiguous portion of MRS 04 and MRS 05 in the north central portion of 
Culebra and covers approximately 631. Historical training records indicate that many of the hills in this area may have 
been used for direct fire. 

Description of Pathways for Human and Ecological Receptors: 
Potentially complete pathways exist for construction/utility workers, outdoor site workers, recreationists/visitors, and biota 
for MEC in the surface and subsurface. Incomplete pathways exist for all human and ecological receptors for MC. 

Description of Receptors (Human and Ecological): The current human receptors include construction/utility workers, 
outdoor site workers, and recreationists/visitors. Ecological receptors include a variety of species. 

1 



U.S. Fish and Wildlife Area 

*.,.~:table 1."'"""··· 
·······::~nitions Typ~.~lit(;l ~Iemen! Ta91e 

.DIRECTIONS: BeloW are 11 
!11 the rnl!lni · 

d theiNiescriptions. Cir<'fe tlie si;ores that correspond with 
V!tn or sus . tQ be present at the Mf1:S. · , .· 

Note: The terms practice munitions;;; 
~pendlx Ci.Of*ePrimer. 

s ammunifiqn~jphysical evidenC(;J, ~.Q:!ii historical ~vidence are defined in 

Classificatlolt•"' ·· 

Sensitive 

High explosive (used or 
damaged) 

Pyrotechnic (used or 
damaged) 

High explosive (unused) 

Propellant 

• UXO that are considered most likely to function upon any interaction with exposed persons (e.g., 
submunitions, 40mm high-explosive [HE] grenades, white phosphorus [WP] munitions, high
explosive antitank [HEAT] munitions, and practice munitions with sensitive fuzes, but excluding 
all other practice munitions). / · 

• Hand grenades containing energetic filler. . 
• Bulk primary explosives, or mixtures of these With environmental media, such that the mixture 

poses an explosive hazard. 

• UXO containing a high-explosive filler (e.g., RDX, OQmposition B), that are not considered 
"sensitive." · · · 

• DMM containing a high-explosive filler that have: 
Been damages! by burning or detonation 
Deteriorated to thE) point of instability. 

• UXO containing a pyrotechnic filler other than white phosphorus '(e.g., flares, signals, simulators, 
smoke grenades). . : • .. 

• DMM containing a pyrotechnic filler <4ther than white phosphorus (e.g., flar~$., signals, 
simulators, sm9.~~.;9renades) that have; .· ,71/ · 

• ilgfeen damaged by burning_~r~efonation 
• Deterioratedto the point of IA!)f<lb,ility. 

• DMM containing a'high-exptol>i~!h{iller that: 
Have notbeen't:l'amaged by burning or d,etonation 
Are not de~eriorated.tQJ~e point of insfat)ility. 

• uxo containing mostly sir\~1!')-, double", or triple-based propellant, or composite propellants 
(~.g:, a ro~ll!t motor). ''S,~~ ;i?, 

{:t. ':i'·DMM containing mostly sin ' . bJe-, or triple-based propellant, or composite propellants 
··z.;:;r1,ij;{~.g., a rocket motor) that ar , , . . · 

• Damaged by burning or detonation 
· rated to the point of instability. 

• DMM · '· ly$.ingle-, double-, or triple-based propellant, or composite propellants 
Bulk secondary high (e.g., o or: 

explosives, pyrOtechnics,··· · ~I;;{'';aMM th~t~rfifbulk secondary high explosives, pyrotechnic compositions, or propellant (not 
or propellant cont~ined iiha trlunition), or mixtures of these with environmental media such that the mixture 

p~!'JS ~;~n exploswe hazard. 

Pyrotechnic (not used o,r 
damaged) 

Practice 

Riot control 

Small arms 

Evidence of no munitions 

WJNITtONS TYPJ;. 

• 

• 
• 

DMM,containing a pyrotechnic filler (i.e., red phosphorus), other than white phosphorus filler, 
that: 'c. ... 

\: • Have not· been damaged by burning or detonation 
· • Are not deteriorated to the point of instability. 

UXO that are practice munitions that are not associated with a sensitive fuze. 
QMM t~ml:l,fil! practice munitions that are not associated with a sensitive fuze and that have not: 

, '~'· Been damaged by burning or detonation 
'::• Deteriorated to the point of instabilit . 

UXO.or' DMM containing a riot control agent filler (e.g., tear gas). 

Used munitions or DMM that are categorized as small arms ammunition. (Physical evidence or 
historical evidence that no other types of munitions (e.g., grenades, subcaliber training rockets, 
demolition charges] were used or are present on the MRS is required for selection of this 
category.) 

• Following investigation of the MRS, there is physical evidence that there are no UXO or DMM 
present, or there is historical evidence indicating that no UXO or DMM are present. 

>DtRE'CTfONS:'RE1trofd the singlehlghest score frgm above' in th~ bot<tothe 
· ;~'Ji,~~§:, ... rigl:lt (maximuril,s~:tire = 30). · 

Score 

30 

20 

15 

10 

3 

0 

25 

DIRECTIONS: Document any MRS-specific data used in selecting the Munitions Type classifications in the space provided. 

Historical munitions used at the U.S> Fish and Wildlife Area include 81 mm HE and practice mortars and 75mm practice 
mortars. No MEC was found during the RI/FS field work. (RI Report Section 2.1.2) 
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U.S. Fish and Wildlife Area 

DIRECTIONS: Below are 11 classifications des.c · · urces of explosive hazards. Circle the scores that correspond 
with ill. the sources of explosive \. . known or.suspec:ted to be present at ltle Mft$. 

Note: The terms s,' small arms range,j 'P.1Jyslcal ev;~enc~cam:! historical evidence are 
defined in Ap1per1dix 

Classification Score 

Former range 

Former munitions treatment 
(i.e., OB/00) unit 

Former practice munitions 
range 

Former maneuver area 

Former burial pit or other 
disposal area 

Former industrial operating .· 
facilities 

Former firing points 

• 

• 

• 

• 

• 

The MRS is a former military range where munitions (including 
practice munitions with sensitive ftfzes)have been used. Such 
areas include impact or target.,"~~~ and associated buffer and 
safety zones. /·•~ 

The MRS is a location wher.~.;VXO o"pMM (e.g., munitions, bulk 
explosives, bulk pyrotechnic, or bulk p·ropeUants) were burned or 
detonated for the purpose"' of treatment priorlo disposal. 

The MRS is a former military range on which only practice munitions 
without sensitive fuzes were used ... 

fo4._ 

The MRS is a former maneuver•ara~where no munltior'ts other than 
flares, Sirt'llll~tors, smokes, .a~dbtanks were used. There' must be 
evidence thafno other munifioils~were used at the location to place 
an MRS it'ltQ,.tms category. ,, , 
The MRS i~i~loc~tiohWhere DMM'were buried or disposed of 
e.g., disposed of into a water body) without prior thermal treatment. 

~ MRS is a location that is a fotmer munitions maintenance, 
ma~fjcturing, or demilitarization facility. 

/ ,',,,,,, 

• The MRS is a firing point, where the firing point is delineated as an 
. MRS separate from the rest of a former military range. 

• 1'he MRS isi;a;·former missile defense or air defense artillery (ADA) 
emplacemenf'hQtassodated with a military range. 

'"'"4<';1Fz_{y"=;:.._ 

Former missile or air defense 
artillery emplao,rnents 

Former storage or transfer 
points 

Former small arms range 

Evidence of no munitions 

'" zt• '• The MRS is a locatic>n where munitions were stored or handled for 
"._.-h~§tfi"' '-.._ 

'-'';;r:~ansfer<between different modes of transportation (e.g., rail to truck, 
tru1;k to we~ on system). 

• "Ffjf;-fv'IRS isaformer military range where only small arms 
ammunition was used. (There must be evidence that no other types 
of · itions [e.g., grenades] were used or are present to place an 

1into this category.) 
cr•ws.WZi.,tq~llowing investigation of the MRS, there is physical evidence that 

._, .... TAO UXO or DMM are present, or there is historical evidence 
indicating that no UXO or DMM are present. 

8 

6 

5 

5 

4 

4 

2 

2 

0 

10 

DIRECTIONS: Document any MRS-specific data used in selecting the Source of Hazard classifications in the space 
provided. 

Historical training records indicate that many of the hills in this area may have been used for direct fire. (RI Report 
Section 2.1.2) 
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U.S. Fish and Wildlife Area 

Confirmed surface • 

• 

Confirmed subsurface, active • 

• 

Confirmed subsurface, stable • 

Physical evidence indicates that there are UXO or DMM on the surface of the MRS. 
Historical evidence (i.e., a confirmed report su,ctvas an explosive ordnance disposal 
[EOD], police, or fire department report that(li!!ricldent or accident that involved UXO 
or DMM occurred) indicates there are U M on the surface of the MRS. 

Physical evidence indicates the presen · 0 or DMM in the subsurface of the 
MRS, and the geological condition~:ll}ttf~M e likely to cause UXO or DMM to be 
exposed, rn the future, by naturally··oecutring p ena (e.g., drought, flooding, 
erosion, frost heave, tidal actjq~J,,or'lntrusive ac (e.g., plowing, construction, 
dredging) at the MRS are li~~~ fg':Eixpose UXO or :;. , 
Historical evidence indiC!i\9§~1 UXO or DMM are loclif~:in the subsurface of the 
MRS and the geological · ns at the MRS are likely toJI!:yse UXO or DMM to be 
exposed, in the future, ly occurring phenomena (e.g.J · ugh!, flooding, 
erosion, frost heave, tidal acJI9n}, or intrusive,,~tivities (e.g., pi' , construction, 
dredging) at the MRS are likety:tQexpose WXOqr DMM. 

- u ''"-":' ,,,,,,,, '~,f' 

Physical ~ehce indicates the prEis~rlifeofUXO or DMM in the subsurface of the 
MRS and tll.&.~~OlOgical conditions at th~.MRS are not likely to cause UXO or DMM to 
be exposed, iJlJ~efu{llfei by naturally ocC.Qt~ing phenomena, or intrusive activities at 
the MRS are n~·}i~elyfq.~c~tt~~.UXO or DM~.~o;.t1e exposed. 
Historical evide~•.indicates·~~tt.;JXO or DMM ~re>Jocated in the subsurface of the 

;Jv)RS and the gediQQ'ic.al conditlo~~abh~ MRS ar~:fii;lt_likely to cause UXO or DMM to 
· ,psed, in the ftltttre, by n~til(!illY:. · ·ng phenomena, or intrusive activities at 

25 

20 

15 

R.S.,are not likely tacause LIXCS be exposed. 
,.,_,;;,':"' .... ' ~ '' f +':--------------+------1 

Suspected (physical There -~~physical evide'noe (.aig:, munitions such as fragments, penetrators, 
evidence) projectilell":·shell casings, iirl.ks, fins), other than the documented presence of UXO or 

.'J>MM, · · ·.. ing that UXO 'oi DMM may be present at the MRS. 
~------~~-------------r~~~~ 

Suspected (historjcal ' vidence i;;dreating that uxo or DMM may be present at the MRS. 
' '/" !<>, ,, ,., .' 

evidence) 

Subsurface, ~)hysical 
constraint 

Small arms (regardle9$;~f, 
location) ·. v sY 

Evidence of no munitions 

• 

''<.::··.·.· ·: '·'"""' .. , ... _ ...• ,._ 
. Thereil~'i)Wsical or histott¢a1Etvidence indicat!ng that UXO or DMM may be present in 

f'jt!'Je subsurfaC~· but there is l:l'physrcal constrarnt (e.g., pavement, water depth over 
•f t'f;20 feet) praventing direct access to the uxo or DMM. 

• .•. ;. t. ·c;;. ·;. / 

&Jii~esence c:if'<5.Mall arms ammunition is confirmed or suspected, regardless of other 
factg~···l'uch as geefogical stability. (There must be evidence that no other types of 
mu ,s [e.g., grenades] were used or are present at the MRS to place an MRS into 
this ·· ory.) 

:'Whig investigation of the MRS, there is physical evidence that there are no UXO 
... present, or there is historical evidence indicating that no UXO or DMM are 
';present 

5 

2 

0 

;D•f\~~~-;:8eooi:~ th,e;'Si~g~'niqhtst·se9!;~;frd,n :aboye •. if"l ·file .box 1 0 
.: ,,.. ; i i :t.; ·'t()'thQ r'!QI'Jf(ll:la><lrDUm•SG~fe<..:;i.25)"· > · . . 

mREC\\ONS~ Document any MRS-specific data used in selecting the Location of Munitions classifications in the 
space provided. 

Limited MEC investigations were conducted in the US Fish and Wildlife Area during the Rl_; however, MD w~s found just 
south of the U.S. Fish and Wildlife Area in MRS 05 during the Rl. No MEC was found dunng the AI or prev1ous 
investigations. (RI Report Section 2.1.2} 
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U.S. Fish and Wildlife Area 

.. < ·;:::•:~"· .. fa ble 4 .......... ., ... 
EaseofAccess oataEiimeriicTaure·· 

DIRECTIONS: BeJo~~~~;ftj!Jf,~!~~~r 1 a: \1rrs ofl:Jiiirt!erR"types that can surrou~d ~n MR$ ,and t~~ir descriptions .. The 
barrlehtvp.e is 'direC:tlf:'rel~ted to the ease of public access to theJt1H8.· (#ircle the score that corresponds 
with the ease of access S. <~ ·· 

Note: The term is defined in Ap ~-of the Primer. 

No barrier 

Barrier to MRS access is 
incomplete 

Barrier to MRS access is 
complete but not monitored 

Barrier to MRS access is 
complete and monitored 

EASE OF ACCESS 

• 

• 

• 

• 

There is no barrier preventing access to any part of the MRS (i.e., all 
parts of the MRS are accessible). 

There is a barrier preventing access to parts of the MRS, but not the 
entire MRS. 

There is a barrier preventing p.ccess to all ij9,rts of the MRS, but there 
is no surveillance (e.g., by a· guard) to ensu'r~ that the barrier is 
effectively preventing aqcess to all parts of the Mf\S. 

There is a barrier preventingaccess{"tO!~II parts of th~ , and there 
is active, ;:.Rntinual surveillance (~.;g:~;,.~.y)a guard, video monitoring) to 
ensure tt:laflhe. barrier is effectively preventing access to all parts of 
the MRS> 

R!i~T&•ON~:;: R~&nfd the single htqhgststJgte frorn abov~ in the box to 
t.~e right (maximum score= 10). · · 

Score 

8 

5 

0 

10 

DIRECTIONS: Document any MRS-specific/data used in selecting the Easebf Access classification in the space 
provided. • 
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U.S. Fish and Wildlife Area 

Non-DoD control 

Scheduled for transfer from 
DoD control 

DoD control 

• The MRS is at a location that is no longer owned by, leased to, or 
otherwise possessed or used by DoD. Examples are privately owned 
land or water bodies; land or water bodie~pymed or controlled by state, 
tribal, or local governments; and land,orwater bodies managed by other 
federal agencies. , < ~ ~ ~: 

• The MRS is at a location that is,O,wr)~'d 9'Y'J:?oD, but that DoD has leased 
to another entity and for whi9h D9(Ydoes tl~l 2ontrol access 24 hours 
perda~ ,S~'; ·;~¥, 

• The MRS is on land oris C,l'Water body that is own:~d~,Jeased, or 
otherwise possessed byt;;):RP. and DoD plans to traAsfli!f,that land or 
water body to the control ~iilir:lother entity,(e.g., a state;JriR~I, or local 
government; ~private party; arb~el'fed~ral agency) with11)8 years from 
the date th~Protocol is applied: ;; '· ' 

;- )c < ':, ~ ' 

• The MRS is on Jl:md:Qr'isawater body;tpat is owned, leased, or 
otherwise posse$ed bY'OdQ .. With respJ~Gt to property that is leased or 
Jlttler~ise posses~ed, DoD M~st.control access to the MRS 24 hours 

, .-~Utly,,,every day of:the calel!cl~'¥ear~ ·· 
f-.c*' < • '"«'{/<;.~..ru;)-'•~.. < -( / • ''~ •)' }" 

F<l~brd:~;~ngffil1Igh~st:score.frb-t;n atlt>V~ 'in ~e-. b.ox· 
·· 'l()*ne:(t~~~ fltl~~ir)l~m.~:or! =·~·:* · '· ·· " '· 

6 

\ 

\ 

3 

0 

5 



U.S. Fish and Wildlife Area 

> 500 persons per square 
mile 

100-500 persons per square 
mile 

< 100 persons per square 
mile 

,{/",-;''/" _..,, ,.', 

>;</f''t(,._·'-:)'_',"", 
;, :, ;; 1,;:;:"-

• There are more than 500 persons per:~uare mile in the U.S. Census 
Bureau tract in which the MRS is 19C'&tet1. 

• There are 100 to 500 personS:pef:,§q ,mile in the U.S. Census 
Bureau tract in which the MHS'Is locatEld;i\::,. , 

f ~ '::<-: 
;':.," 

• There are fewer thatl"f0U7 persons per square 01ite>in the U.S. Census 
Bureau tract in whiCtflhe MRS is located. '!:.' • 

5 

3 

DIRECTIONS: Document any MRS-specific dataJ:u~edim.~l!'lpting the Pripulation Density classification in the space 
provided. ·· :" · · ' ·· ~ · ·~ /~ ..• 

. ; ... t~s·:. i' . ·... . . , ; , . , .· .. , 
The island of Culebra has a P.~P/lJatron Clef!~ll~. of 62.4 P~.rsons)~r::Sqbaf:*r·~i\e. (RI Report Section 2.1.2) 
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U.S. Fish and Wildlife Area 

26 or more inhabited structures 

16 to 25 inhabited structures 

11 to 15 inhabited structures 

6 to 10 inhabited structures 

1 to 5 inhabited structures 

• There are 26 or more inhabit~(!'~tructures located up to 2 
miles from the boundary oUhe;MRS, within the boundary of 
the MRS, or both. ·' : :: · · 

-( ~' >:', ~--

• There are 16 to 25 ihni:lt:>hed··~fr\Jc.tures located up to 2 miles 
from the boundary,.oftfie MRS, v\!i:tJ1iiJ the boundary of the 
MRS, orbott).,.;,:, .····· "\, 

', ~- ,, '', 
\~'T:\ 

• There are 11Jftl. .15 inhabited structuresldcated up to 2 miles 
from the boundi&~ 9f the Mfl$)" within the bou)1dary of the 
~RS, or both. ·· ········ · · 

• Ther6;.are6 to 10 inhabtted structures located up to 2 miles 
frcni(the bPUndary of the IV! A,&, within the boundary of the 
MRSJ;~:Qr both"~;,_:/~ ·~··:<./">:' 

There <fr:tt''} to 5 !11h;i~tt~x;i~Jructures located up to 2 miles 
Jrom the boundary of theMBS; .. within the boundary of the 

·<"'*ARS b''ti:./ '•;·· "c;,;;.: .,1,v1 , or o 11.. 
-t;- ' 

',.»-, ,,,, 

• '<Th:er.e are no irthctbited structures located up to 2 miles from 
.. ~": .. ~'ffierbouttdary ot'~~·NIRS, within the boundary of the MRS, or 

·both. '· .. y,cy r •·· '" • .,. 

4 

3 

2 

1 

0 

'·.·' .. "?.'r--: . ·,·.··:'' ,,.,. "·' ., ... ,, ~ <,:. '""·:·'·'';;. · .. ,:.·'~-- _\ "'·~";:,·'····." '· ·.· ... ": .. ' 
., ~~lf,tt;~1tO'Ji~;·. · Recqid tfu~ sin~te:lii0h~s\ 'score fr<>rr abOve in 5 

r · • ; • ···· ., • the·bo?CJQ: the:nghf. (maxu;n!lm~(iore =:;5}: . . 
''.) ,_.,,,, 

DIRECTIONS: Documenta!)y.,MRS-specrf,j'aata used in selecting the Population Near Hazard classification in the 

\ 

space provide(}; • . . 
There are greater than 26 inhciti\e~~~try~res within 2 miles of the U.S. Fish and Wildlife Area. (RI Report Sectron 2.1.2) 

v{ y :;, • -,~'' jf tt!'' 
'.'i~·"-'tl;'it~;<,(C:.,,.' 
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U.S. Fish and Wildlife Area 

< ~~;~:¥l&;~;Lr1l~~c • ,.i ,; > _ ''' 

EHE Module: Typ~s.of ActitVities/Structures oat« Element. Table 

OIRECTt.ONS: Beto~ are five Qll:iS.~ifications of activitie~ and/or inhabitec.fstil.lctures.andthejr descriptions. Review the 
types of a. .·· · · · ccur and/or~t.~.!.fetures that are present withil) tw"' miles of the MRS and circle the · 
scores that c . . .. with all the activities/structure cfa~iJJ~.tions at the MRS. . 

1Note: The term Inhabited structUtce1s defined in Appen~i~C of the Primer.·· · · 

Classification .... 

Residential, educational, 
commercial, or subsistence 

Parks and recreational areas 

Agricultural, forestry 

Industrial or warehousing 

/ ,· ~\, J5<-

No known or r;c~rring actiVf 

Des<.:riptlon 

• Activities are conducted, or inhabited structures are located up 
to two miles from the MRS's boy~ary or within the MRS's 
boundary, that are associated with. any of the following 
purposes: residential, educational, child care, critical assets 
(e.g., hospitals, fire and resc,r&Je,. police stations, dams), hotels, 
commercial, shopping/centers, piaygrounds, community 
gathering areas, rellgiqus sites, or sites used for subsistence 
hunting, fishing, and gathering. 

• Activities are'c~>nducted, or inhabited structures are located up 
to two miles from!h~ fv1RS's boundary or within ~be MRS's 
boundary, that are a~s~~iat~~ r:'ith parks, nature pre~erves, or 
other recreational uses;·:·:<1;;;rt:",v/ / 

,. •,'" ·",';! 

• Activities are conducted, or inhabited structures are located up 
to twc:i·~!~s from the MRS's B'Q~hcjary or within the MRS's 
boundary,.that are associated witn agriculture or forestry. 

• :Activities ar~:o0ng~~ted, or inhabited structures are located up 
tAc~o miles ~re>'M~ije MRS's boundary or within the MRS's 
bOundary, thatareassociated with industrial activities or 
warehousing. 

• [here are .no;Rnown :or recurring activities occurring up to two 
miles from the,~~~·s boundary or within the MRS's boundary. 

TYPES OF · tii ,,,QJFIECTIOtff~/:Aeeord the sinale highest ~core from above in 
ACTIVITIES/STRUCtURES' 'W-*''"'' ,~~.2'yox to the right (maximum score= 5). 

Score 

3 

2 

5 

DIRECTIONS: Document any MRS-spegitic data used in selecting the Types of Activities/Structures classifications in 
the space provided. /'~~,, 

The main land uses on and surrounding the U.S. Fish and Wildlife Area are residential, recreational, and undeveloped. 
(RI Report Section 2.1 .2) · 
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U.S. Fish and Wildlife Area 

· ~able'9 .. ::: .· 
, ettEModule: .Eoologfcal andt~i~Cultural ·~~~~urcesbata:Efe~ept Table . 

DIRECTIONS: B~low arefotlf :Jii:i~~ations of ecol~~ical and/or PP! .resourc~~.and;theif' descriptions. Review the; 
types of res'ources present and circle the score .t• ·· onds wltl1 the ecolq~icaJ and/or cultural 
resourqes~p~::ea~ftnt·:ttr~i·J·ifvt ··. : · . fr .. 

Note; Toe terms ecological resources and cultural res.ource$ are:.¢~aioed 1!1 Appendix C of th!S! Primer. , ,, ~~'*w®w<<»,~:F~~~~'::,;\~;j;;;;:vr~:~,~, . p, -,--~:::\ry-,--- 1 , -· / .,-'u · , , -«" -

ClassifJcation 

Ecological and cultural 
resources present 

Ecological resources 
present 

Cultural resources present 

No ecological or cultural 
resources present 

• There are both ecological and cultural resources present on the MRS. 
/ ~ ,, 

/;~ 
.1~ cc c' 

• There are ecological resources preseHt·f.?n the MRS. 

• There are cultural resources pr.esent on the MR'$. 
i · , r:L 

• There are no ecologic~! .. {esources or cultural resourees present on the 
MRS. . 

"= '"',-'Y''''h}~g;,~:c/iif:-0:'~ 

~~~drd the si~;; hest score from ~bo~e in the box to 
the dg~t (maximum>sc;ore"" 5). 

:r~~~? . "' ; 

DIRECTIONS: Document any Mli$~~pecific data us~;~f~,selecting the Ecological and/or Cultural Resources 
classification j{¥l,f~4Space provided. \,:\ / · 

Score 

5 

3 

0 

3 

Protected species include the ~~~di!l.!lgered hawksbill (EretmQ~l:Je/ys imbricata) and leatherback (Dermochelys coriacea) 
sea turtles, the threatened green se~ turtle (Qfle!onia mydas) and its designated critical habitat 3 nautical miles around 
Culebra and its surro{iflj~;f}g islands ah(i;: · , thevthreatened elkhorn (Acropora palmata) and staghorn corals (Acropora 
cervicornis), the WestfffdfaTh:,manatee ( · , hus manatus), ailt:J;"'avian species. (RI Report Table 6-9) . \. \< l ... 
According to the. National Register lnformatioh.,~ystem (NRIS), National Historic Landmarks (NHL) list, National Heritage 
Areas (NHA) list, and National Park (NPS}, there are no registered cultural resource within the boundaries of the 
Culebra Island site. On tl:le Isla Culebri .RS 07} is an historic lighthouse called Faro Isla de Culebritas; however the 
lighthouse is outside ofthe>MRS 07 bourl'Ciari.es. (Rf'Report Section 2.1.2) 
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U.S. Fish and Wildlife Area 

DIRECTIONS: 

1. From Tables 1-9, redotd the 
data element scores in the 
Score boxes to the right 

2. Add .the Score t?oxes for f?;acn 
of the three faetprs and reebrd 
this number in the Vatt;(tfpoxes 
to the right. 

3. Add the three<Vfi,J,;ue boxe.~:;Jj!nd 
record thi.s. numberio·;tft'eEH'E: · 
Module Totafooxr~lp\9~¢ 

4. Circle tile appropria~:::~knge for 
the EHE Module Totalhe.Jow; 

5. Circle the EHE M()dule Aiting 
that corresponds to the. range.•;··. 
selected and.re.e,ord hJs:v,alue''fn 
the EHE ModuiEi:'R' '"Box 
found at the bottom:·. e table. 

Note: 
An alternative module rating may 6e~: · 
~§signed vvhen a m9t;J(1 rating']$ 
inappropriate. An alterna ·· bdule . 
rating is used when mare informa~ion f$ . 
needed to score one 9r more .gafa:j::, 
elements, contaminatit'lO at an¥MRS was 
previously addressedj orthere is no 
reason to suspect contamination yvas 
ever present at an MRS: 

... ::'·:>~~~-· ~.;.~.;5;:\c: 
"""'''·j·'(,"' 

··· Siore 

Explosive Hazard Factor Data Elements 

Table 1 25 
35 

Source of Hazard Table 2 10 

Accesslbillty .Factor Data .. Etements 

Table 3 10 

Table 4 10 25 

Table 5 5 

Tabl(:i.6 

Poptllqtion Near H~ard Table 7 5 
14 

Table 8 5 

Table 9 3 

74 

EHE Module Total EHE Modufe Rating 

A 

82 to 91 B 

71 to 81 

60 to 70 D 

48 to 59 E 

38 to 47 F 

less than 38 G 

Evaluation Pending 

Alternative Module Ratings No Longer Required 

No Known or Suspected 
Hazard 

c 

11 



U.S. Fish and Wildlife Area 

CHE Module: CWM 0 

DIRECTIONS~ !3~ti~i~ra seven classifica~6~s of CWM configuratiO:rl·~nti, their de~priptions. Circle, the scotes that 
. . COTf~$ppnd with Ill the CWM configuratlonsl known or suspected to be present at the MRS. 

Note: The terms OWM!UXQ, CWM!DMM, physical evidence, and historicf;l eviden~e are defined in Appendix C of the 
Primer. · · I · •• ·····• · ' · · •• 

Classification ' . 

CWM, that are either UXO, 
or explosively configured 
damaged DMM 

CWM mixed with UXO 

CWM, explosive 
configuration that are 
undamaged DMM 

CWM/DMM, not explosively 
configured or CWM, bulk 
container 

CAIS K941 and CAIS K942 

CAIS (chemical agent;'"'"" 
identification sets) .:~:~r;,· 

,/7 

Evidence of no CWM 

The CWM known or suspected of being present at the MRS are: 
• CWM that are UXO (i.e., CWM/UXO) ~ 
• Explosively configured CWM that areOMIV! (i.e., CWM/DMM) that 

have been damaged. 

• The CWM known or suspectedof.being<ptesent at the MRS are 
undamaged CWM/DMM oc CWM not configured, as a munition that 
are commingled with conV:enti.onal munitions thatare UXO. 

• The CWM known or suspected of being present afthe'MRS are 
explosively configured CWM/DMM that h'B.IJe not been damaged. 

The CWM knqwn or suspected of'being present at the MRS are: 
• Nonexplosiv~~~nfigured CWM/DMM either damaged or 

undamaged \ · ··. 
• Bulk CWM (e.g., tp~ container). 

• The CWM/DMM knowq or Sl,lspected of beiri~;present at the MRS 
are CA~;$'tl\(~41-toxic gasset M-1 or CAIS .K942-toxic gas set M-

. 2/E11. ·. : 

• CAIS, o an CAIS K94fand K942, are known or suspected of 
beifi~'presentat ~he MRS. 

· • Followin~}: · stigation, the physical evidence indicates that CWM 
a(! not pre .. l><;~.t the MRS, or the historical evidence indicates that 
CWtJI are not present at the MRS. 

D~BECftQ;b·········Becord t~I'Single ... highestscote. ff:'Q!n .. a~ov~ .. in.th~ 
· ·· :r::fc,~, c., box totf!e;'right (maximuflil',s4~r.e"' 3!)}. . · 

Score 

30 

25 

20 

15 

12 

10 

0 

DIRECTIONS: Document any MRS-specific data used in selecting the CWM Configuration classifications in the space 
provided. 

No evidence of CWM has been found at the U.S. Fish and Wildlife Area. (RI Report Section 2.1.2) 
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U.S. Fish and Wildlife Area 

No known or suspected CWM hazard is expected at this site. Therefore, Tables 12 through 19 have been intentionally 
omitted according to Active Army Guidance. 

13 



DIRECTION.S: 

1. From Tables 11 ~19:,,r~cord the 
data element scoresi'n'the 
Score boxes to the right 

. . . 

2. Add the Score box~$f9(~ach 
of the three factors ancfr~~ord 
this· number in the Value,boxes 

j ·: ~.;, ,~·, "'··"·"' 

to the right. 

Table 11 0 
0 

Table 12 

Location of CWM Table 13 

Table 14 

Table 15 

3. Add the three Value Q9)(~S ang' ReceptorFac1or Data Elements 
record this number in the CHS <:1--...,..-....,..~"""---....,.....,...,....--..,..---,....---1 
Module Totat·b:ax below~::r,, · 

c ' ' ' ' ,, ,~, ·~'''< /.~· ', ,, " 

4. Circle the appropriate ~~Mgefor 
the CHE. Module TC)tar below. 

Table 19 s. Circle the,CHE Module Rating 
that corresponds to the range ·· · · 
selected and record this varue in 
the CHE Module Raltfigbox 
found at th& bottom ot the table, 

CHE MODULE TOTAL o 

.. ·' .. :,c'\j,.,.,', 

Note: 
An alternative module r~ting may be 
assigned when a modtil!J.I.~U~fi'"'rfiiting iS 
inappropriate. An alte'rnatiye-rnodu~~ 
rating is used whenmorerfi,f\t9rmation is 
needed to score one·or mdi'edata ........... . 
elements, contaminatton at ari·MRS Vias 
previously addressed, or:tn·ere is no 
reason to suspect. <=,ontamination· w:~~ 
ever present at an MRS.. .. ·· 

71 to 81 

60 to 70 

48 to 59 

38 to 47 

less than 38 

Alternative Module Ratings 

14 

9t1E Module Rating 

A 

B 

c 

D 

E 

F 

G 

Evaluation Pending 

No Longer Required 

NO KNOWN OR SUSPECTED 
CWM HAZARD 



CKF Seale 

CHF> 100 

2>CHF 

CONTAMINANT 
HAZARP. FACTOR 

Evident 

Potential 

Confined 

Identified 

Potential 

Limited 

RECEPTOR 
FACTOR 

There is a t~r~' . water supply well downgradient of t~e. source and the groundwater .is a current 
source of dnnkrng· water or source of water for other benefrcral uses such as rrrrgatron/agnculture 
(equivalent to Class I or IIA aquifer). 
There is no threatened water supply well downgradient of the source and the groundwater is currently 
or potentially usable for drinking water, irrigation, or agriculture (equivalent to Class I, IIA, or JIB 
aquifer). 
There is no potentially threatened water supply well downgradient of the source and the groundwater 
is not considered a potential source of drinking water and is of limited beneficial use (equivalent to 
Class IliA or 1118 aquifer, or where perched aquifer exists only). 

No Known or Suspected Groundwater MC Hazard 

15 

M 

L 

H 

M 

L 



U.S. Fish and Wildlife Area 

~tflEtTlONS: Aecord the m~~f~o~ co~~=m; 
· · rison values 

. on Table 27. 
:,CttnW.-raJion byth 

.including any 
. ,Scale to . 

. human 

Contaminant 

Potential 

Confined 

Identified 

Potential 

Limited 

Potential for receptors to have access to surface water to which contamination has moved or can 
move. 

Little or no potential for receptors to have access to surface water to which contamination has moved 

No Known or Suspected Surface Water (Human Endpoint) MC Hazard 

16 

., ....... Ratio& 

Value 

H 

M 

L 

H 

M 

L 



DIREcraoNS! A~rdthe ma,dmtim c:~o• 
· wd.ues (from Appendix 

;{aQ.~ .. ~7. Calculate 
.. ~eentration bytt!e 

····:tOgether, inQit,Jc;ling ~b 
the » 
With 

Contaminant 

Evident 

Potential 

Potential Potential for receptors to have access to sediment to which contamination has moved or can move. 

Limited Little or no potential for receptors to have access to sediment to which contamination has moved or 

to 

Note: A value of L was selected for the MPF and the RF due to the extremely low concentrations of 
metals detected during the soils sampling event and the low potential for receptors to encounter these 
metals due to current and future land use. See Sections 5 and 6 of the Rl for fate and transport and the 
baseline risk assessment. 

17 

Ratios 

0.013 

0.000 

0.048 

L 

H 

M 

II 
L 

Vafue 
H 

M 

II 
L 



U.S. Fish and Wildlife Area 

':~1]( l~~l' _:~: :~:~ 
t~.:EI-ment Table 

ContamiDID';t:fazard Paetot'(PHfl .. "" '· .•.... , , 
DIRECTIONS; ReYQrd the m coocen f all contaminants in the M.RS~;s:,st~lfaee water ~nd Jher.r 

· tomparisa ·· . . , the Pr(mtt~·~ the tabl ·· · ·· Additional ®nli.minants .·"".'·""· , , ... ,.. • 
recorded o . u!ate ant:.trecord tf}t;;,.,rlli<"l$ for each ant· by divictjng the maximum. 
concentratfett,f>Y>'tA&"(JJlftparisfm value. Determine the CHF . me eontarn)nqf"lt ratios 

· contaminants recorda <11'1 27. Based on the.CHFji. 
~uoz;·~· 1r. Value. lfthere is no l<f:l :or suspected MC 

hftl:i.~~~~!!J~ieewater, select the boX:at~e. bOttom of the table. 
Ji 

Contaf!1inant (pgJL). 

OJRECTIOI4S: 

Evident 

Potential 

Confined 

:~.Sum the Ratios 
<'_,. )f 

in the surface water is present at, 

beyond the source (i.e., tens of feet), could 
informaffon is not sufficient to make a determination of Evident 

H 

M 

L 

DIRECTIONS: Circle It ·~ 

Identified 

Potential 

Limited 

Potential for receptors to have access to surface water to which contamination has moved or can 
move. 
Little or no potential for receptors to have access to surface water to which contamination has moved 
or can move. 

fromJ\bovedn the l?,O)(to the 

H 

M 

L 

No Known or Suspected Surface Water (Ecological Endpoint) MC Hazard D 

18 



U.S. Fish and Wildlife Area 

Barium 

Chromium 

Copper 

Evident 

Potential 

QIRICfiC>NS! Circ~ethe value that 

Identified 

Potential 

Limited 

RECEPTOR 
FACTOR 

Potential for receptors to have access to sediment to which contamination has moved or can move. 

Little or no potential for receptors to have access to sediment to which contamination has moved or 

19 

Ratios 

0.013 

0.000 

0.048 

L 

Value 

H 

M 

H 

M 

L 



g/kg), 

. seQ:imenf anti their eompal'ison 
<l~ntatninamts can be r~cordetf on 

divfdi.A9 the maximum' . 
g'the c6ntal:oinant ratios 

n 'Uibl~ 2(, liased em t~e CHF, use 
no fmOWfl or suspected MC hazard 
tl'l,~.botfom,. oflhe table. 

No Known or Suspected Sediment(!eological Endpoint) MC Hazard 
'', ·'0 ~ ,' / ',,~"~.~0~ 

Note: A value of L was selected for the MPF and the RF due ta the, extremely loW::~()ncentrations of 
metals detected during the soils sampling event and the low potenti'al for receptors tq·encounter these 

,.· "'" ""-
metals due to current and future land use. See Sections 5 a .6 of the Rl for fate a'ftQ transport and the 
baseline risk assessment. ·"· 
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Evident 

Potential 

Confined 

Potential 

Limited 

RECEPTOR 
·FACTOR 

\ 

M 

L 

· .... 'lalue 
H 

Potential for receptors to have access to surface soil to which contamination has moved or can move. M 

Little or no potential for receptors to have access to surface soil to which contamination has moved or L 
can move. 

PillletilOR$: Jaetlr¥tUhe Sinart highest valoi rrom· ~tiilye'rn .tne .. box .to the' 
·. ' '· ;ir,~.; ·;tt. f rlglll lT)Eixim:urri;\tai\Je;;, H), ' '> • ··· ·~ . .,. ••. • 

No Known or Suspected Surface Soil MC Hazard 0 

21 
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Alternative Module Ratings 

23 

G 

G 

c 

0 

E 

No Longer Required 

No Known or 
Suspected MC 



U.S. Fish and Wildlife Area \ 

!ri~7~~~~~~~~i~~~ ~{lp~~.T~&ro{CHE), 
and. T ;cprfeSpQNCJifl,g'QU, . . ,rk)iify .. . . ..... moctul&.• .lfiofomtctti.an t() 

·dete{ . v ...... ·. •.• • ,ot.·qy~i~able,~h9o~ ·awfoprl:at~'aJt~rnatiyemoctuiepating. Tne·MRS 
PriotJW:i~·t~~·pirt,gt~Jpgij .... ,llr,l~~~ r~4orditryls ~ff!ti~ prf,~i·t¥\o the.MR.$ Pr;iority or Alternative MRS 
Rati'ftt:atthe;bottom::otfl'erfl:ib~.. ·.. · . . . .. ·· • ·· 

' ' ' , -" "' "" ~,,"" ,,, ,, ~· ' ' '·'. "'" ./ 

Art MRS assignecf 'Ptfcfr~;:i ~rgh~~t t~latilie #rJority; ar:tMISS ~~~tijMc:fPriorltY 8. haS toe fowest relative 
priority. Only an MRSc~iftt ~ m.t>rs'uspept¢ctto b.e pr~~er,t•qai!···~~Ssigoed fciorlty 1; an MRS that has 
CWM f<nowo orsusp~<{t~<tlCi · .. r~~l'!;tf~nnot.b~. assjgo~d,·Pr!~ity~~· · · 

·Note: 

B 3 

4 

D 5 5 
E 6 6 

F 7 7 

G 8 

Evaluation Pending Evaluation Pending Evaluation Pending 

No Longer Required No Longer Required No Longer Required 

No Known or Suspected Explosive 
Hazard 

No Known or Suspected MC Hazard 

4 

24 
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User Remarks: 
National Wetlands Inventory Map 

This map is for general reference only. The US Rsh and Wildlife Service is not 
responsible for the accuracy or currentness of the base data shown on this map. All 
wetlands related data should be used in accordance with the layer metadata found on 
the Wetlands Mapper web site. 

MRS04 

Jun 9, 2011 

Wetlands 

- fremwater EmetQen1 

- Freshwater Forested/Shrub 

- Estuarine and Marine Deepwater 

Estuarine and Marine 

F resilwater Pond 

-Lake 
- River!M 
-Other 

Status 



User Remarks: 
National Wetlands Inventory Map 

This map is for general reference only. The US Fish and Wildlife Service is not 
responsible for the accuracy or currentness of the base data shown on this map. All 
wetlands related data should be used In accordance with the layer metadata found on 
the Wetlands Mapper web site. 

Lagoon MRS 05 

Jun 9, 2011 

Wetlands 

Freshwater Ei'!W1~1 

- Freshwater Forested.IShrub 

- Eslllarine and Marine Deep-water 

Eslllarine and Marine 

freshwater Pond 

-lake 
-Riverilw 

-Other 

Status 
.. Digital 

-Scan 
, ,,~~J Non.Digltal 

-NoDa!a 



User Remarks: 
National Wetlands Inventory Map 

This map is for general reference only. The US Fish and Wildlife Service is not 
responsible for the accuracy or currentness of the base data shown on this map. All 
wetlands related data should be used in accordance With the layer metadata found on 
the Wetlands Mapper web site. 

MRS OS 

Jun 9, 2011 

Wetlands 

.. Freshwater Emei'Q4nl 

- freSilwater i"~SI!rub 
- Estua.rine and Marine Deepwater 

.. Estuarine and Marine 

- f'reSilwater Pond 

-lak~ 
-Riverine 
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Scan 
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User Remarks: 
National Wetlands Inventory Map 

This map is for general reference only. The US Fish and Wildlife Service is not 
responsible for the accuracy or currentness of the base data shown on this map. All 
wetlands related data should be used in accordance with the layer metadata found on 
the Wetlands Mapper web site. 
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Jun 9, 2011 

Fremwater Eme~1 
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E-Stuar!M and Marine 

Freshwater Pond 
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The Enc_1osed CD (Appendix H Folder} 
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January 15, 2009 

US Army Engineering & Support Center 
ATTN: CEHNC-OE-DC (Brendan Slater) 
4820 University Square 
Huntsville, AL 35816-1822 

Culebra MMRP AI Final 
Culebra Island, Puerto Rico 

Culebra-004 

RE: TPP Meeting #1, Culebra Island, Contract No. W912DY -04-D-0009; Task Order 0013 

This Letter Report details the events of the TPP meeting regarding the Remedial Investigation 1 
Feasibility Study (Rl!FS) on Culebra Island at the U.S. Army Corps of Engineers (USACE) in San Juan, 
Puerto Rico on 20 November 2008. The purpose of the TPP meeting was to determine data needs and 
data collection options. 

Attendance List 

' c. J;,;. c;tc:~ I'. , , ······ . Name ·. ··· . ··n.t · ·•· , ·:. "· :' :a"··· ;;, ... :I!Mne ., I " ..... y •••• •• .• pny 
Kathy Rollow Project Manager EOTI 865-220-8668 

Bill Veith OE Safety USACE, 256-895-1592 
Specialist Huntsville 

EM-CX 
--Kathleen Hamrick Scientist Malcolm I 843-853-7140 

Richard Henry P.M. 

AnaMRoman Culebra NWR 
Refuse Manager 

James J. Oland Planner 

Brenda Cruz Administrator 

--
Debbie McKinley Env. Eng. 

Ivan Acosta Env. Eng. 

Mercedita Env. Eng. 
Monserrate 

Brendan Slater Project Manager 

Teresa Carpenter Chemist 

Amy Walker Geophysicist 

Contract No. W912DY-04-D-0009 
Task Order No. 0013 

Pirnie Ext. 11 

USFWS I 732-906-6987 

USFWS 787-306-1389 

FWS 740-980-7996 
Contractor 

ACDEC- 787-742-3880 
Culebra 

USACE- 314-331-8842 
St. Louis 

USACE- 904-232-1693 
Jax PD-EP 

Malcolm 787-755-2125 
Pirnie 

US ACE 256-895-1507 

USACE 256-895-1659 

US ACE 256-895-1604 

1-1 

· .. ;,,·:~~ .. ·],"'<~'~' '"· '' ..•. 
krollow@eoti.net 

William.d.veith@usace.army.mil 

r.- . . . . 
khamnck@pnme.com 

Richard.henry@fws.gov 

Ana_roman@fws.gov 

vjoland@att.net 

bmcruz@prtc.net 

Debrorah.k.mckinley@usace.army.mil 

Ivan.acosta@usace.army.mil 

mmonserrate@appr.com 

Brendan.m.slater@usace.army .mil 

Teresa.m.carpenter@usace.army .mil 

Arny.n:walker@usace.army.mil 
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Elsa Jimenez Public Affairs US ACE 787-723-0133 
Antilles 

Jose Mendez Project Manager US ACE 787-370-8928 
Antilles 

Daniel Rodriguez PRM USEPA 787-741-5201 

Wilmarie Rivera Federal Facilities PREQC 878-767-8181 
Coordinator 

Jim Pastorick Tech. Consultant UXOPro 703-548-5300 

Felix Lopez USFWS USFWS 

Lisamarie Ecologist NMFS 878-851-3700 
Carrubba 

I Rolando Soler PRWA 787-220-1185 

Rose A. Ortiz Planning Analyst Puerto 787-723-6200 
Rico Ext. 2020 
Planning 
Board 

Materials and Documentation Discussed/Reviewed During TPP 

Culebra MMRP Rl Final 
Culebra Island, Puerto Rico 

Elas.jimenez.usace.army.mil 

Jose.M.Mendez@usace .army .mil 

Rodriquez.daniel@epa.gov 

wilmarierivera@jca.gobierno.pr 

jim@uxopro.com 

Felix.lopez@fws.com 

Lisamarie.Carrubba@noaa.gov 

Ortiz_r@jp.gobierno.pr 

The following documents were discussed during the TPP in order to provide the attendees with a 
familiarity of the site and a source of background information: 

• Aerial Depictions of the Area Designated for Characterization 
• Draft Conceptual Site Model 

Handouts 
The following handouts were distributed to the attendees of the TPP meeting. 

• Attendee Sign-In Sheet 
• At the conclusion of the TPP meeting copies of the invitee list were made available to attendees. 

Changes/Deletions/Modifications 
No significant changes, deletions, or modifications to the TPP materials were suggested among parties in 
attendance. 

Discussion Items 
Bill Veith, USACE Huntsville, gave the presentation and led the discussions that arose throughout. The 
following is a breakdown of the major discussion topics associated with the Culebra Island RI/FS: 

I. A brief discussion on the different areas was held regarding access and rights of entry (ROE). 

Concern# 1: How to access cayos and Culebra' s beaches. 
The contractor needs to have the latest version of the Standard Operating Procedures 
(SOPs) Revision 8 November 2008 and that it needs to be followed thoroughly. 
Cayo Norte is not included in the SOPs, therefore the contractor will need to 
coordinate access through NMFS. 
Use of a jet boat to access cayos and beaches was suggested without opposition. 
Nelson Colon has been assigned as the USACE project biologist. 

Contract No. W912DY -04-D-0009 
Task Order No. 0013 1-2 
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During the winter season it will be hard to get to the cayos. 
o Most of the cayos do not have beaches, except Culebrita, Cano Luis Pena and 

Cayo Norte. 
NMFS expressed concern over what would happen if a large UXO was discovered on 
a small cayo (e.g., 500 pound bomb on Vz mile cayo). 

Concern #2: Plan for distributing and reviewing documents. 
Daniel Rodriguiz, EPA, will be reviewing documents for the PREQC. 
The review period for project documentation will be 60 days. 
Upon approval by USACE Huntsville, the contractor will submit documents to the 
USACE Antilles office for distribution to regulators/stakeholders. 

Concern #3: How to coordinate and obtain ROE. 
Dan Shelly, the owner of the Puerto del Rey Marina in Fajardo, Puerto Rico, is the 
current owner of Cayo Norte and plans to develop this land. 

o The land was previously owned by a consortium of families and a ROE could 
not be obtained. 

o A ROE may be obtainable from this new owner. 
At the Cerro Balcon area, there has only been a ROE issue with one owner, Mrs. 
Gonzalez. 
Educating the land owners in regards to what will be occurring and for what reason 
will be needed, in order to obtain ROEs. 
Cayo Luis Pena is not included in the project. 

II. Project Discussion by MRS 

MRS-04: Flamenco Lagoon Maneuver Area 
There are many land owners in this area (more than 12) and heavy vegetation. 
Proposed approach: 

o Doing transects going from east to west. 
o The transects should be as straight as the vegetation allows. 
o Detectors will be used to look for elevated anomaly counts. 

Concern #4: Heavy vegetation hides everything, so how will the contractor minimize clearing 
without compromising DQOs? 

Existing paths will not be characterized. 
A plan will be laid out and then altered according to vegetation, natural 
circumstances and ROE. 

Concern #5: No targets have been identified in this area in previous studies. 
The goal is to characterize the whole site. 
The team does not know if all of the fans have been found. 
The whole island is a Munitions Response Site (MRS). 
There was not a large volume of firing and not discrete targets. 

Concern #6: Subdividing MRS. 
Additional development may occur, therefore, the MRS will not be subdivided into 
the areas that are developed and undeveloped. 
The transect locations will be based on prior military use, not land use. 

Concern #7: Vegetation removal. 
- There are not limitations on grass removal. 
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The project biologist and land owner will be consulted regarding removal of trees or 
bushes. 

o The contractor needs a copy of the procedures for boa habitats. 

Concern #8: DQO. 
The amount of negative data required to accept MEC is not a risk factor needs to be 
determined. 
Proposed approach: 

o Transects with ~50 feet separation apart with no more than 25 feet or 10% 
deviation from course (for heavy vegetation or lack of ROE). 

o Transects will be 3ft wide. 
o 25ft by 25ft Grids will be placed based on areas of high anomaly count. 
o Vegetation will be removed from grids. 

Concern #9: Finding background ~oil in the island will be very difficult. 
Separate background sample for each MRS are needed. 
Addition background' samples may be needed if previous background samples are not 
really background (based on the findings). 

Concern #10: Amount of samples for statistical robustness. 
Multi Incremental Sampling (MIS) will help with statistical robustness because more 
than 30 samples will be collected to create one MIS. 

MRS-07: Culebrita Artillery Impact Area 
20 mm and 75 mm found in this area are evidence of targets. 
Some beaches were included because of what might have shifted or come in with 

I 

storms. 
South portion of the Culebrita has no range fans, therefore is not included in the 
study area. 

o The portion where the lighthouse and observation tower are located will not be 
included in the investigation. 

A previously conducted geophysical study and prepared maps will be provided to the 
contractor. 
Cayo Botella is less than half an acre, non-vegetated rock and can be investigated in 
a day. 

Concern 11: Possible UXO on Cayo Botella. 
There is the belief that a 500 pound bomb is on this cayo. 

- There are two lagoons in Culebrita, which are usually dry in February 

Concern 12: Dangerous ~egetation on peninsula. 
The vegetation is very heavy with vines, spines and mangroves. 
Clearance of plants will be coordinated with FWS and DNER because of endangered 
plant species. 
The biologist will be !classified as essential personnel in order to accompany the field 
crew to identify endangered species. 

Concern 13: Direction of:fire. 
I 

There seems to be a 4iscrepancy between what has been reported in the past and what 
has been seen in the field. 

o Cleared area from old targets are still visible. 
Proposed Approach: 
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o Transects 250 feet apart; however portions may be as close as 150 feet. 
o Transects perpendicular to range fan. 

MRS-02: Cerro Balcon and Adjacent Cayos 
There were bombing targets in this area. 
Name of MRS has been updated to Cerro Balcon and Accessible Cayos 
Contractor will coordinate access to cayos. 
The contractor will be provided a map with all cayos identified (show names and 
planned access route). 
The contractor will be provided data from a previously conducted surface removal on 
Cayo Lobo in order to get a boundary to the south. 
Contractor may have to go back to all removal points to look in the subsurface. 

Concern #14: Cayos not to be accessed by FWS guidance. 
- Cayos not to be accessed by FWS guidance will not be investigated. 

Concern #15: Nesting Seabirds. 
SOPs do not address nesting seabirds, therefore, the contractor will be provided 
separate documentation regarding avoiding nesting seasons. 

Concern #16: Vegetation. 
There is thick grass and mulch. 
Best approach may be using the Schonstedt even though there may be some false hits 
due to hot rock 

Concern #17 Spacing of transects: 
Proposed approach: 

o Qualitative Reconnaissance. 
o Transects with 250 feet separation. 

MRS-05: Mortar and Combat Range Area 
There is no data of MEC in this zone. 

- Access to the area is difficult. 

Concern #17: DQOs: 
During the SI, several meandering paths were walked with no resulting anomalies. 
Proposed approach: 

o Qualitative Reconnaissance. 
o Contractor should fill in the gaps from the SI, except do transects north of 

MRS 2 (with magnetometer and EM). 
o Transects will have to be meandering digging subsurface anomalies as the path 

progresses. 

Concern #18: Endangered Species (Lizard) 
- There is an endangered species, but it hasn't been seen since 1935. 

MC Collection/Analysis 
Concern# 19: Sampling and analytes. 

Sampling analytes are based on what we are looking for metals and explosives. 
According to conceptual sampling model, no surface water will be sampled, just 
sediment from lagoons. 
Groundwater sampling may be needed because of future potential use. 
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Receptors were identified for surface water but not for groundwater in the CSM. 
Concern was also expressed over lack of surface water samples. 

Concern #20: Sampling Method - Sampling depth 
Grab sampling- 0" -6" 
Incremental sampling- 0' -2' 
Sample should not include organic layer. 
Removal or inclusion of vegetation was discussed, but not decided on. 
It was proposed that a sampling depth of 0-2" be adopted 

o However EPA has been sampling to 2 feet or until bedrock is encountered. 
o Because of grasses, soil layers are being added on top and contamination may 

now be lower. 
o The team agreed to consider deeper samples 

Members of the TPP Team prepared the following diagram as guidance regarding resource issues: 

Culebra Resource Issues Guide 

[ Cor~s- DNER 

NMFS (threatened acropora and aestgnated critical habitat) 

Sea Turtles -- DNER 

!------+ FWS (turtles on beadl, nesting, desjgnated critfcal habitat) 

~~...-_ _....,. NMFS (turtles in water, designated critical habitat) 

land Manag.ement /land Use 

fWS {refuge lands) 

1-----+ DNER (commonwealth) 

~~...-_ _....,. ACDC {local) 

Terrestrial Threatened and Endangered Species 

DNER 

~~...-_ _....,. FWS- Boqueron Office and Division of Refuges {if part of refuge) 
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The next TPP meeting is scheduled for April 2009. At that time the draft-final version of the Work Plan 
will be reviewed. 

Action Items 
The following list represents items that require follow-on actions or need resolution: 

The contractor will be provided the latest version of the Standard Operating Procedures (SOPs) 
dated 8 November 2008. 
Specific procedures will be developed regarding large UXO discovered on a small cayo (e.g., 500 
pound bomb on Vz mile cayo ). 
Clarification is needed regarding why Cayo Luis Pena not included in the project. 
The procedures for Boa Habitats will be provided to the contractor. 
The amount of negative data required to accept MEC is not a risk factor needs to be determined. 
A previously conducted geophysical study and prepared maps for the Culebrita Artillery Impact 
Area will be provided to the contractor. 
The contractor will be provided a map with all cayos identified (show names and planned access 
route). 
The contractor will be provided data from a previously conducted surface removal on Cayo Lobo 
in order to get a boundary to the south. 
The contractor will be provided separate documentation/letter regarding avoiding nesting 
seabirds. 
A decision is required regarding the need for groundwater and surface water sampling. 
A decision is required regarding the removal or inclusion of vegetation and sampling depth for 
soil sampling. 

Sincerely, 

Explosive Ordnance Technologies, Inc. 

Kathy Rollow, M.B.A. 
Project Manager 

cc: USACE Jacksonville (12 copies) 
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Culebra -009Revl 

RE: TPP Meeting #2, Culebra Island, Contract No. W912DY -04-D-0009; Task Order 0013 

The second Technical Project Planning meeting for the subject Remedial Investigation I Feasibility Study 
(RI/FS) on Culebra Island at the U.S. Army Corps of Engineers (USACE) in San Juan, Puerto Rico took 
place on 7 July 2010. The purpose of the TPP meeting was to finalize the data collection plan and address 
any remaining concerns with the Work Plan. Participants in the meeting included the following 
personnel. 

Attendance List 

Jim Daffron Project Manager E:ConT~I---r86:i=2:W-S&58-r-fd 

Bill Veith OE Safety William.d.veith@usace.army.mil 

Graciela Moore 

AnaMRoman 

Kelly Enriques 

Jose Mendez 

Daniel Rodriguez 

Wilmarie Rivera 

Susan Silander 

Katarina 
Rutkowski 

Specialist 

Project 
H ydrogeologist 

Culebra NWR 
Refuse Manager 

Geophysicist 

Malcolm 
Pirnie 

USFWS 

CEHNC 

anager USACE 

PRM 

PREQB-RPM 

Project Lead 

PREQB 
Consultant 

Antilles 

USEPA 

PREQB 

USFWS 

TRC 

grmoore@pirnie.com 

787-742-0115 Ana_roman@fws.gov 

256-895-1373 kelly.d.enriquez@usace.army .mil 
.............................................. ................................................... . .................................. . 

787-370-8928 J ose.M.Mendez@usace.army .mil 

787-7 41-5201 Rodriquez.daniel@epa.gov 

787-365-8873 wilmarierivera@jca.gobierno.pr 

7-851-7 usan_silander@fws.gov 
t. 306 

60-298-6202 krutkowski@trcsolutions.com 

Each participant was provided a handout that included the TPP meeting slides, a draft proposed schedule 
for field work and the minutes from the last TPP meeting. Discussion included: a review of the CERCLA 
process and project status; the Final Work Plan (including SAP/QAPP); Task Order PWS; and schedule 
for field work. The following is a summary of the issues and discussions. 
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The presentation used to facilitate the discussion included: 
• CERCLA Process review - with a focus on the RI/FS included in the EOTI 

PWS and the TPP process 
• Project review 

o Milestone~ completed to date from contract award on 27 Jun 2008 
trough the TPP meeting on 7 JullO 

o Review of the four MRSs included in the EOTI PWS 
MRS 02- Cerro Balcon and Adjacent Accessible Cayos 
MRS 04 -Flamenco Lagoon Maneuver Area 
MRS 05 - Mortar and Combat Range 
MRS 07 - Culebrita Artillery Impact Area 

o Status of efforts to obtain rights of entry - MRS 02 and MRS 07 are 
largely Government owned properties; however the lack of ROE to 
private property in MRS 04 and MRS 05will impact the originally 
planned data collection plan 

o Data collected during previous clearance efforts and studies will be used 
as appropriate to meet data needs 

• Plan for RI field work 
o The field team will consist of a UXO team supported by a SUXOS, 

UXOQCS/UXOSO, Biologist, and a Site Geophysicist. A geologist will 
mobilize later during the planned field work to support the MC sampling 
effort. 

o Geophysical data will be collected using a combination of digital and 
analog techniques. The most appropriate method will be determined in 
the field by the SUXOS, in coordination with the site geophysicist and 
biologist. Consideration when determining the most appropriate method 
and equipment, include: effectiveness of the technology for the specific 
terrain and geology, as well as the potential environmental and other 
effects of brush clearing. Geophysical data will be collected along 
meandering transects and small grids. 

o Anomalies detected along transects and in grids will be investigated 
until the segment of transect or grid is characterized as described in the 
Work Plan 

o Surface soil and sediment samples will be collected and analyzed to 
determine if MC related! to military training are present in the MRS. 
Initial proposed sample locations are based on data obtained from 
previous removal efforts and analysis of previous military activity. The 
final location of the samples may be adjusted based on the results of the 
geophysical investigation. Composite samples will be collected using 
the CRREL 7-sample wheel approach. Each MC sample will be 
analyzed for explosives and metals listed in the SAP. 

• Potential Challenges 
o Limited ROE - the greatest impact is in MRS 04 and MRS 05 -

recommend beginning work in areas with fewer ROE restrictions while 
continuing to work to obtain ROE to other areas. Initial results may 
help to focus the efforts to obtain additional ROE 

o Need for accurate parcel boundary and ownership information 
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o Environmental consideration along the beaches - mitigated and 
controlled through the use of existing data from recently completed 
beach clearance efforts and monitoring by the team biologist 

o Environmental considerations limit access to three of the cayos included 
in MRS 02 - Cayo Lobo; Cayo Del Agua; and Cayo Geniqui -work is 
scheduled to minimize impact to migratory sea birds 

o DDESB must approve the ESP before field work before starting field 
work. 

• Project Schedule - The field work is expected to take three to four months; 
however the duration could be shortened by adding resources. Approval of the 
ESP is the only remaining critical task that must be completed prior to beginning 
field work. If the ESP is approved quickly field work could begin in August 
2010. 

A summary of the key points of discussion from the meeting are as follows: 

• Lack of Rights of Entry - as described above the lack of rights of entry 
may affect the ability to collect the planned data, especially in MRS 04 
and MRS 05. 

o USACE Real Estate office has been and continues to work to gain 
access where required 

o Will have to talk to people during field event - the Real Estate 
Office has best results when on site contacting the property 
owners in person 

o The Real Estate Office will have a representative on the ground 
during the field work to continue to obtain ROE and to coordinate 
with private property owners to gain access to property when 
required 

• RI Report 
o PREQB wanted to ensure that historical information being used 

will be incorporated into RI 
• Summarize and include references for reports and other sources of data 

used MEC/MC Investigation Logistics 
o Schedule of events following approval of ESP 
o EOTI will hire a local biologist who is familiar with local plant 

and animal species to accompany the MEC geophysical 
investigation team and will coordinate with FWS prior to the 
investigation 

o Investigation and sampling on Cayo Lobo, Cayo Del Agua, and 
Cayo Geniqui must be conducted during period between active 
migratory bird nesting 

• Final MC Sample Locations 
o Request was made for PREQB, EPA, and FWS to review final 

sample locations prior to sample event 
• USACE agrees to allow a maximum of 5 days to review 

and finalize prior to sampling event in MRS 04, MRS 05 
and MRS 07. 
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• MRS02 Cayos are an exception since it is unknown if 
enough soil will be present and the plan is to access the 
cayos one time to collect all required MEC data. The soil 
samples collected on the cayos will be taken at the planned 
locations at the same time that geophysical data is 
collected. Adjustments to the location on the cayos may be 
made based on the availability of soil or the identification 
of high concentrations of MEC. 

• Team members should be familiar with topography, 
historical data, the preliminary CSM, and future land uses 
so that when combined with new data collected during the 
geophysical investigation, concurrence with sample 
location can be achieved quickly. 

• A meeting or conference call will be scheduled to discuss 
proposed MC locations and obtain concurrence 

o Background metals samples are intended for use across the MRS. 
Because metal concentrations can vary with soil type, if the field 
geologist determines a change in geology across the MRS at the 
time of the sampling it will be noted. Additional samples may be 
required to determine background levels in an MRS with varying 
geology. 

o SOP for collection of soil samples is in the Final Work Plan 
Appendix E, Section 5.2.2. All personnel involved in the 
collection of MC samples will be trained on these procedures. As 
stated during the TPP meeting and described in the work plan, soil 
samples will be collected from the top two inches. 

o Samples will be analyzed for the MC of concern listed in the Final 
Work Plan Appendix E, Table 5-1 and as stated in Section 5.2.1.4 

• Responses to comments 
o PREQB was not given the final version of the Culebra Island 

Work Plan 
o Agree with Responses to Comments submitted 21 June 2010 with 

one exception: 
• TRCIPREQB requests a track change version of the 

Response to Comments be submitted with clarification of 
Item 1 to include text to say that samples will also be 
analyzed for explosives and reference Table 5-1 in Work 
Plan 

o PREQB requested clarification on the decision process and 
purpose of comparing site background data to regional data. 
Clarification on the data that will be selected (i.e., site background 
or regional background) based on this comparison is based on the 
PREQB WP comment on 7 October. The comment stated 
"Typically, metals concentrations detected in soil samples are 
compared to background to determine if metals concentrations in 
site samples are within the range of background concentrations." 
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In agreement with this comment, USACE will be using regional 
metal concentrations as a screening tool to determine if the 
concentrations are within the same range. These site-specific 
metal concentrations will be used for comparison purposes with 
the surface soil and sediment samples collected for delineation. 

• Groundwater and Subsurface sampling - Ground water sampling is not 
included in the current EOTI contract and the contract cannot be modified 
to include new tasks - Issue Tabled 

• PREQB discussed the need for subsurface soil and possibly groundwater 
sampling to evaluate the nature and extent of contamination and to 
conduct baseline risk assessments. Discussion concerning the fate and 
transport of explosives occurred, and the agencies noted that explosives 
are transported with water, and can impact groundwater, surface water 
and sediments, where sediments may be a repository for explosives 
constituents. It was also noted that although explosives degrade, 
degradation products are also considered contaminants and may be 
present. If delineation sample results are found to exceed regulatory 
assessment levels, then a more extensive subsurface investigation may be 
conducted at a later date. Based on a review of the geology following the 
TPP meeting, it is determined that there are no significant aquifers on 
Culebra Island or adjacent cays. Additionally, shallow bedrock and the 
impermeability of lava and overlying soil prevent the transport of MC to 
the groundwater. The potential use of groundwater as a potable domestic, 
municipal, or commercial water source is virtually nonexistent. 

• Lagoons and beaches within MRS 04 and MRS 05 were identified as 
areas potentially requiring further evaluation. EOTI intends to use 
existing data for previous beach clearance projects. In addition to the 
planned sediment samples planned for the lagoons, EOTI will use data 
from previous sampling. PREQB noted that sediment sampling is used 
on Vieques Island to evaluate potential MC impacts to ecological 
receptors such as nesting turtles. No geophysical transects are currently 
planned in water covered portions of the lagoon. If insufficient data is 
available to evaluate these areas within MRS 04 and MRS 05, the team 
will discuss the path forward at the TPP meeting tentatively scheduled to 
occur following the RI report. 

• Human activity on cayos - USFWS personnel perform restoration 
activities that should be considered when assessing human health risk. 

• Project Schedule 

Action Items 

o Field work associated with the RI could start in August or 
September depending on the approval of the ESP. 

o During the time of year that field activities are currently scheduled 
the sea condition may limit ability to access cayos. Field crews 
will take advantage of favorable sea condition, when they exist, to 
access the cayos and Culebrita as early in the schedule as possible. 
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The following list represents items that require follow-on actions or need resolution: 

Sincerely, 

• CEHNC prepares and gains DDESB approval of the ESP, in coordination with 
EOTI 

• EOTI establishes a secured project collaboration website to facilitate the sharing 
of field data with team members 

• EOTI identifies a qualified, local biologist to support field efforts 
• CESAJ provides PREQB Final Work Plan, dated 24 Mar 2010 
• USACE provides PREQB with a map showing all MRSs on Culebra and 

identifying which are included in one of the two ongoing RI/FS projects 
• After receiving the Final WP, PREQB back-checks RTC dated 21 June 2010 

Explosive Ordnance Technologies, Inc. 

James Y. Daffron, PE 
Project Manager 
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Culebra-019 

RE: TPP Memorandum, Culebra Island, Contract No. W912DY -04-D-0009; Task 
Order 0013 

The third Technical Project Planning meeting for the subject Remedial Investigation I 
Feasibility Study (RI/FS) on Culebra Island at the U.S. Army Corps of Engineers 
(USACE) in San Juan, Puerto Rico took place on 3 March 2011. The purpose of the TPP 
meeting was to review the progress of the RI field work and the revised CSM/DQOs in 
order to obtain concurrence with the PDT before completing the RI/FS. Participants in 
the meeting included the following personnel. 

Attendance List 

Jim Daffron Project Manager !EOTI 

Teresa Carpenter Technical Manager I USACE 

Layne Young Env. Scientist I ARCADIS/MP 

Richard Henry oject Manager I USFWS 

Kelly Enriques ophysicist \ CEHNC 

---·--· 
Jose Mendez Project Manager ! USACE Antilles 

-~!------
Felix Lopez Ecologist ! USFWS 

Wilmarie Rivera PREQB-RPM PREQB 

Susan Silander Project Lead USFWS 

Diane Wehner Regional Resource I NOANNOS 
Coordinator 

Jim Pastoric Consultant 

Katarina PREQB Consultant 
Rutkowski 

Tom Freeman Project Manager USACE- SAJ 
(by phone) 
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Title , 

Each participant was provided a handout that included the TPP meeting slides, maps 
showing progress in each MRS, revised DQOs, and the minutes from the last TPP 
meetings. Discussion included: a review of the project, a summary of the current status 
of the field work, and the plan for preparing the RI!FS Report. The following is a 
summary of the issues and discussions. 

Discussion Items 
The presentation used to facilitate the discussion included: 

• Project review 
o Review of the four MRSs included in the EOTI PWS 

MRS 02 - Cerro Balcon and Adjacent Accessible Cayos 
MRS 04 -Flamenco Lagoon Maneuver Area 
MRS 05 - Mortar and Combat Range 
MRS 07 - Culebrita Artillery Impact Area 

o Discussion of revised CSM for MRSs following the completion of most 
field work based on the reasonably expected future land used and 
exposure to potential receptors based on their expected activities. 

o MRS-02 - Two reasonably anticipated future land uses- Wildlife 
management on Cays, with limited/controlled access and activities 
and private development/residential use in Cerro Balcon area. 
Data will primarily come from historical records and previously 
completed projects. 

o MRS-04 - Two reasonably anticipated future land uses - Wildlife 
management within the Culebra Wildlife Refuge Area and private 
development/residential use. Data is derived from historical 
records and field investigation completed during the Rl. 

o MRS-05 - Two reasonably anticipated future land uses - Wildlife 
management within the Culebra Wildlife Refuge Area with 
limited access and private development/residential use. Data is 
derived from historical records and field investigation completed 
during the Rl. 

o MRS-07 - Culebrita is managed by US Fish and Wildlife but is 
visited by tourist/residents that use the beaches and established 
trails. Vegetation and terrain is very restrictive in other areas. 
Data is derived from historical records and field investigation 
completed during the Rl. 

The Revised CSM was presented with a graphical representation and a 
flowchart that showed the potentially complete pathways with receptors 
andMEC/MC 

• Current status of the RI field work. EOTI provided a summary of the results of 
the field work through 25 February 2011 in each MRS. These results of field 
work as of 25 February 2011 are given below: 
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o MRS-02- None completed as of 25 Feb. 
o MRS-04-

o Transects complete- 2,512 FT 
o Anomalies investigated - 54 
o Munitions debris items located -3 
o MEC items located - 0 

Field work in this MRS is on-going with priority in the eastern portion where 
historic records indicate potential target locations. 
o MRS-05-

o Transects complete- 105,433 FT 
o Anomalies investigated -742 
o Munitions debris items located -123 (109 SAA related debris) 
o MEC items located - 0 

Field work in this MRS is on-going. 
o MRS-07-

o Transects complete - 9,557 FT 
o Anomalies investigated - 944 
o Munitions debris items located -19 (2 SAA related debris) 
o MEC items located - 2 (live fuze from 2.75" HEAT round, Mk 8 

Demo hose). 

MC Sampling will be completed during the week of 21 March 2011. Sampling will 
be completed using the CRREL 7-sample wheel approach (USACE CRREL, 1996) at 
the approximate locations indicated on the attached maps, which were selected based 
on the results of the geophysical investigation. Based on field conditions during the 
sampling event sample locations may be revised. If this is necessary the same 
methodology for location selection will be used. 

Key Points of Discussion 
A summary of the key points of discussion from the meeting are as follows: 

General 
• PREQB and other stakeholders need a copy of the FINAL Work Plan. It was 

agreed that the plan would be posted on the EOTI website and directions for 
download will be provided. The plan was loaded on the EOTI ftp site and 
directions for accessing the site were sent to the Corps PM. 

• There have been multiple issues with ROEs at the site. This has affected the 
properties that could be investigated and will be discussed in the RI/FS report. 

MEC Characterization 
• USFWS suggests environmental restoration/revegetation is an option for sensitive 

areas that require vegetation clearance as part of a potential remedial response. 
• PREQB (UXOPro) voiced concern regarding making decisions not to collect field 

data in certain MRSs or portions of MRSs during the RI based on future 
anticipated land use. 
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• Flamenco Lagoon within MRS 4 is sometimes completely dry or dry around the 
edges during the dry season. According to USFWS, visitors go into the lagoon 
when it is dry and metallic anomalies are visible. 

• Procedures for MEC disposal were discussed. The BIP of the two items located 
within MRS 07 will involve a net explosive weight of less than one pound and 
involve a consolidated shot with an EZ of 300 feet. Notification will be made in 
accordance with the Work Plan and may include DNR, Culebra Police 
Department, USFW, Culebra Fire Department, and US Coast Guard. 

MC Characterization 
• The USACE Risk Assessor (Monique Nixon) may be in the field during the MC 

sampling effort. 
• USACE requested confirmation of the selected laboratory's accreditation. 
• It was agreed the seven point "wagon wheel" composite sampling procedure will 

be used for soil sampling. Sediment samples will be discreet. 
• Locations of potential background samples were discussed. Samples will 

potentially be taken in an area of MRS 4 that appears to have had limited military 
use based on the ASR and/or in areas where no MEC or MD was found during the 
geophysical investigation within the MRS. Background samples on Culebrita will 
be taken south of the lighthouse where the property was not used for military 
purposes. 

• There are three major soil types on the island (rock, sand, and coastal soil). 
Background samples will need to be taken from soil types which are similar to the 
soil samples collected. There will be a minimum of 10 background samples 
taken. 

• If analytical results from the background samples are statistically similar from the 
different soil types they can be combined for a single set of background values. 

• It was agreed background samples will be analyzed for explosives as well as 
metals to ensure the sample is "clean" since they will be taken from within the 
MRS. 

• There is a 2007 background study for the island of Vieques that can be used for 
soil type background values. The study can be obtained from PREQB. 

• It was suggested sediment screening criteria from a 2010 study (Pascoe) be used. 
The study was provided. 

• MC sampling locations will be reviewed based on updated MEC investigation 
results and access limitations. Sampling locations will be biased to areas where 
MEC and MD were found. Updated sample locations will be provided to USACE 
for review and comment (see attached). 

• Two soil samples will be taken along each transect selected for sampling based on 
the discovery of MEC and/or MC. 

• Method 8330B will be used for explosive analysis. 
• The Flamenco Lagoon and mangrove marsh are owned by USFWS and will be 

the location of two sediment sample locations in MRS 4. 
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RI/FS Report 
• PREQB requests that documentation of ROE refusal be maintained and included 

in the RIIFS report. 
• According the USFWS the adjacent cays are closed to the public; however, 

people do visit. For the purposes of the CSM trespassers need to be considered 
potential receptors. 

• In the CSM, need to specifically include "Construction Workers" and differentiate 
between "Visitors" and "Trespassers" for the purposes of the risk assessment. 

• For the risk assessment, the conservative assumption of"residential" future land 
use should be used for currently undeveloped areas which are not part of a 
Wildlife Refuge. 

• USACE may "realign" MRSs as a result of the RIIFS report. 
• The RI and FS will be submitted as one document for review. 
• The DRAFT RI/FS report will be submitted NLT the end of April, pending 

receipt of MC sampling analytical results in time for evaluation and inclusion in 
the report. 

• ROE and TES issues which limited access for the investigation need to be fully 
documented in the RI/FS report. 

• The MEC CSMs need to be revised to show a potentially complete pathway for 
biota in the surface and subsurface due to the activities of burrowing animals. 

• The Cerro Balcon MC CSM needs to be adjusted to show potentially complete 
pathway for biota through domestic animals. 

• If there is a data gap (e.g. adjacent cays) for MEC or MC the CSM should show a 
potentially complete pathway as appropriate and this data gap should be explained 
in the RI/FS report. 

• The MRS 4 MC CSM needs to be adjusted to show potentially complete pathway 
for visitors through game/fish/prey because visitors fish in the lagoon and collect 
land crabs. 

• The MRS 5 MEC CSM needs to be adjusted to show potentially complete 
pathway for visitors through non-intrusive surface MEC and for 
managers/contractors through intrusive subsurface MEC. 

• In MC CSMs there should be a potentially complete pathway for all residents 
through groundwater as appropriate for current and future land use as PR treats all 
groundwater as potentially potable. 

• Need to re-evaluate MEC CSMs for visitors in wildlife refuge areas as there are 
no access controls and people can potentially enter the area even though the 
vegetation appears limiting. 

• Need to adjust the MC CSMs for MRS 4 and 5 to include a potentially complete _ 
pathway for residents, managers/contractors, and visitors through the ingestion of 
surface water/sediment. 

• Any investigation "data gaps" (MEC and/or MC) need to be discussed in detail in 
the RI/FS report. 

• Mr. Vazquez pointed out that five year reviews are required by law if any 
contaminant is left in place. They become part of each alternative that is not 
unrestricted, but never by itself. Therefore, it cannot be considered an alternative. 
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Action Items 
The following list represents items that require follow-on actions or need resolution: 

• EOTI provides a map of proposed sample locations superimposed on a 
map of the geophysical investigation results. 

• EOTI confirms accreditation of the laboratory selected to analyze the soil 
samples 

• EOTI posts the Final Work Plan on an ftp site and provides instruction for 
accessing it to the Corps of Engineers. 

• PREQB provides the 2007 background study from Vieques. 

Sincerely, 

Explosive Ordnance Technologies, Inc. 

James Y. Daffron, PE 
Project Manager 
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