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1.0 Introduction

Ellis Environmental Group, LC (EEG) of Newberry, Florida, was contracted by the United States
Army Engineering and Support Center, Huntsville (CEHNC), under contract W912DY-05-D-
0007, Task Order 0001, to conduct a non-time-critical removal action at Cerro Balcon and several
cays surrounding Culebra Island, Puerto Rico. This work was conducted in response to the 1997
Action Memorandum prepared by Environmental Science and Engineering, Inc. (ESE 1997).
EEG received a written notice to proceed with the surface removal action on April 4, 2006. The
scope of work is provided as Appendix A of this report, The work was conducted in accordance
with the approved Final Work Plan (EEG 2006),

11 Project Authority

1.1.01 The Culebra Island region was formerly used by the United States Navy and the United
States Marine Corps as a training range. The Findings and Determination of Eligibility, dated
December 24, 1991, qualified 2,660 acres of Culebra Island and adjacent cays as cligible for
consideration under the Defense Environmental Restoration Program for Formerly Used Defense
Sites (DERP-FUDS).

1.1.02 FUDS are sites that were formerly owned, leased, or atherwise possessed by the
Department of Defense (DoD). Although these properties may be presently owned by private
citizens, local governments, or private organizations, DoD will address contamination problems
caused by DoD while DoD owned, leased, or possessed the land. The Culebra National Wildlife
Refuge is located on such a facility,

1.1.03  The authority given to the United States Army Corps of Engineers (USACE) generally
falls under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA). USACE is the lead response agency for CERCLA projects on FUDS sites. At the
Culebra National Wildlife Refuge facility, the Puerto Rico Environmental Quality Board (EQB)
is the lead environmental regulatory agency and coordinates with USACE. Responsibility for the
response actions at this site have been assigned to USACE Jacksonville District (CESAJ).
CEHNC is responsible for assessing this site under the Military Munitions Response Program
(MMRP).

EEG 0209 14 Contract # W9 120Y-05-D-0007, TO #0001
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1.2.01 In 1995, USACE Rock Island District prepared an Archives Search Report (ASR)
(USACE 1995). The ASR identified the suspected types, quantities, and probable locations of
ordnance and explosives remaining on Culebra Island and in the Culebra National Wildlife
Refuge. The ASR identified 32 suspected areas, of which 13 were verified as key problem sites.

1,202 In November 1995, ESE conducted an Engineering Evaluation / Cost Analysis (EE/CA)
of several of the suspected unexploded ordnance (UUXO0) sites identified in the ASR and
recommended surface removal of ordnance and explosives (OE) as the proferred remedial
alternative (ESE 1996). An Action Memorandum for surface removal at those sites (ESE 1997)
was approved by USACE in March 1997,

1.2.03 In September 2003, USACE St. Louis District prepared the MMRP Supplemental
Archives Search Report (SASR) for Property No. 102PR006S, Culebra, Puerto Rico, in support of
DERP-FUDS, The SASR compiled information abtained through historical research at various
archives and records holding focilities and supplemented the findings of the ASR, (Plate 2 of the
SASR summarizes the results of the supplemental search.) Based on subsequent review of
historical material from the National Archives, it was determined that all of Culebra Island and
the adjacent cays should be considered a FUDS, and they are being diligently investigated by
CESAJ. Figure Bl (Appendix B) of this report is a map of Culebra Island and the surrounding
cays that shows the locations of the removal areas.

1.3  Project Objective
|
1.3.01 Thcohjudwofllﬁsmuﬂtbnsmucisnmvﬂmhnuﬁwfmmmnl facility

located on Culebra lslandmdlhemnoundingc«*m'l‘hcmk order was initiated 1o implement the
surface removal actions presently approved in the Action Memorandum at Cerro Balcon, Isla
Culebrita, Cayo Botella, Cayo Tiburon, Los Gemelos, Cayo del Agua, Cayos Genigui, Cayo
Lobo, and Cayo Alcarraza. | {

1.3.02 Due to weather conditions causing rough scas, scope changes, and delays in site
approvals, the removal action was conducted at only Cayo Lobo and Cerro Balcon during the
exccution of this task order. Approval for access to cays other than Cayo Lobo was not reccived
as site conditions prevented access of environmental and cultural assessment crews. Access (o the
cays was allowed for only a short time each year due to nesting sea birds. Rough seas during the

EEC 0R0 12 Cortract® We120Y-05-00007, 10 #0001
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allowable period prevented boat access on Cayo Tiburon, Cayo Botella, Los Gemelos, Cayo del
Agua, Cayos Geniqui, and Cayo Alcarraza. Cultural and environmental surveys were conducted
at Cayo Lobo and Isla Culebrita; however, the work at Isla Culebrita was not conducted, as the
approval of the explosive safety submittal was not received until late in the project when funding
for the ficld effort was almost expended trying to access Cayo Lobo. Despite the best planning,
access to Cayo Lobo was denied 40 percent of the time due to conditions at the site, and changes
in conditions led to early departure from Cayo Lobo on many of the days on which Cayo Lobo
was accessed,

1.4  Regional Description

1401 Culebra Island is approximately 17 miles cast of Puerto Rico across Vieques Sound. The
Caribbean Sea lics to the south, and the Atlantic Ocean lies to the north. St. Thomas of the United
States Virgin Islands is approximately 12 miles east of Culebra.

1.4.02 Adjacent to Culebra Island arc about 24 cays, mostly owned by the United States Fish
and Wildlife Service (FWS). The total land area is approximately 7,300 acres, of which
approximately 1,500 acres are owned by FWS. Approximately 1,200 acres are primarily in the
custody of the Puerto Rico Department of Natural and Environmental Resources (DNER), and
approximately 4,600 acres are owned by private citizens and the Municipality of Culebra.

1441 Site Description

1.4.1.01 The former Cerro Balcon range is located in the east-central part of Culebra Island on
the western slope of Cerro Balcon. The ASR identified the site as having been used by the United
States Marine Corps for mortar and combat range training areas. Additionally, the SASR reported
that the site falls within the historic safety fan of the artillery fining range. The area encompasses
approximately 30 acres and extends from the southern part of the San Isidro region of the island
to the northern part of the Fraile region. Part of the area is fenced. The entire area is privately
owned and has been used primarily for livestock grazing, but portions are currently being
developed as residential property. Public access to the area is not restricted except as restricted by
the landowner, poor roads, thick vegetation, and fencing. The Action Memorandum
recommended surface clearance as the remedial alternative for this site.

1.4.1.02 On Isla Culebrita, located just east of Culebra Island, the work arca included 82 acres
in the northwest sector of the island formerly used as a strafing range. Isla Culebrita is

EEG 0809 1.3 Contrect 8 WS 120Y-05-0-0007, TO #0001
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administered by FWS and is accessible only by boat. Current use is recreation, including
swimming, boating, and hiking. Approximately 21,000 people visit the island annually, The north
bay of Isla Culebrita is 2 popular area for boaters and beach visitors. FWS would like to develop
hiking trails into the northwest sector of the island, The Action Memorandum recommended
surfuce clearance as the remedial alternative for this site.

1.4.1.03 Cayo Botella, Cayo Alcarraza, Los Gemelos, Cayo Lobo, Cayo del Agua, Cayo
Tiburon, and Cayos Geniqui are seven small cays that were identified by the ASR as part of the
Culebra Island naval facility. Many of the cays were used for acrial bombardment with rockets
and bombs. These cays have rugged termin and limited beach areas. Most of the small cays are
accessible only during calm seas and good weather. Access is currently restricted 1o FWS
persoanel or requires a special permit from FWS. The Action Memorandum recommended
surface clearance as the remedial alternative fu'l!wwnys

142  Site History |

1.4.2.01 United States Navy presence at Culebra Island began around 1901 with the
establishment of a base of operations in the town of San Idelfonso. The base, referred to as Lower
Camp, was used to house Navy personnel and provide associated infrastructure. Over the years,
the Navy constructed other facilitics at Lower Camp, including a desalinization plant, barracks,
helicopter pads, range instrumentation facilities, gun sites for the defense of the islands,
observation points, and impact ranges for acrial bombs and rockets, missiles, mortars, and naval
ordnance. Although the Navy temporarily abandoned the Lower Camp arca between 1920 and
1942, the United States Caribbean fleet continued to use Culebra Island and the surrounding cays
for naval exercises.

142,02 From the early 1900s through the late 19505, the United States Marine Corps used
Culebra for amphibious landings and ground maneuver training, The Marines landed at numerous
locations on Culebra Island and the surrounding cays, established boat landings, set up camps,
and conducted firing exercises on land targets and water targets.

1.42.03 The Navy conducted several large fleet exercises in the waters surrounding Culcbra.
One large flcet exercise was conducted from December 1922 through February 1924,
Approximately 3 300 Marines armed with | 55-millimeter (mm) guns, 75mm guns, and machine
guns participated in the maneuvers. Another fleet exercise was documented from January through
March 1915,

CEG 08 14 Contract & WI1FDT-03-0-00a7, TO 06T
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1.4.2.04 Use of Culebra and the surrounding cays as a bombing and gunnery range increased
from 1935. After World War 11, the North Atlantic Treaty Organization used the former Culebra
Island naval facilities for joint training operations. The Navy also conducted submarine warfare
mancuvers offshore of Culebra and the surrounding cays.

14205 Until the carly 1960s, Northwest Peninsula, Los Gemelos, and Alcarraza were the only
aircraft targets in the complex. The Navy acquired additional training areas on cays cast and west
of Culebra Island for use as aircraft ranges to support increased training needs for Vietnam
operations. Aerial mining was also conducted in the outlying cays, particularly around Cayo de
Luis Pefia, Live ordnance operations reached their peak in 1969, when the flect was training
pilots for Vietnam. Aircraft bombing and strafing ended in 1970, and the use of live rounds for
naval gunfire support training ended in 1971. Subsequent naval support training was conducted
using quarter puff rounds until all ordnance use was terminated on September 30, 1975.

143  MEC Hazards

Munitions of explosive concern (MEC) are safety hazards that may constitute an imminent
danger 1o site personnel and the local population. During this surface removal action, it was
necessary for EEG to demilitarize, by detonation on site, all MEC encountered. Because this
work involved the removal and disposal of MEC, CEHNC prepared an explosives safety
submittal for Cerro Balcon and the small cays that was approved by the Department of Defense
Explosives Safety Board (DDESB) in February 2006,

1.5  Topography

1,501 Culebra Island has sandy beaches, an irregular rugged coastline, lagoons, coastal
wetlands, steep mountains, and narrow valleys. Ninety percent of the island is hilly, and the level
areas are primarily in the vicinity of the airport and the town center. The highest point on the
island is Monte Resaca, approximately 630 feet above mean sea level. The summit of Cerro
Balcon is approximately 550 feet above mean sea level. Most undeveloped areas are covered with
moderately to extremely dense thom scrub vegetation.

1.5.02 The island has a limited varicty of soil types duc 10 its volcanic origin, limited size,
rugged terrain, and moderately uniform climate. Most soils, except along the slopes, are the result
of weathering bedrock. The Desculabrado series is found on slopes of 20 to 40 percent and

£EG ORO? -8 Conkact B W I20Y-05-0-0007, TORO00T
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located over 75 percent of Culebra Island. The soils are well-drained, runoff is rapid, and
permeability is moderate.

1.6 Geology

1.6.01 Soils on Culebra Island are predominately saprolite (weathered rock) and on average
extend to a depth of approximately 4 feet. lmfmck.p!‘aduminmtlycumpdsdnfthdﬂilc.
underlies the ssprolite, The top of Cerro Balcon contains an outcrop of metamorphosed slate that
may be a remnant of the mieut:eaﬂoorpﬁorto[!humpﬁon.

1.6.02 Areas adjncent to the hills and interior valleys contain alluvium eroded from the igneous
rock and transported 10 the lower-lying areas by surfuce water runoff. Surface water runoff after
mmimmlmhmmkmmeauuﬁm#:umasmwlsmmmmghmw
and present a safety hazard. The rills reach depths of 4 feet,

1.6.03 The alluvium soils and rock on Culebra Island contain a high percentage of ferric
minerals that could adversely impact the magnetic signatures of certain geophysical sensors,
causing false positives.

_'
1.7  Surface Water ,

1.7.01 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 Lower Camp and n water line
from the island of Puerto Rico, Surface water is also scarce, and crecks and streams are
intermittent and seasonal. Normally they are dry and collect and drain runoff water only during
rainstorms. Approximately 12 natural springs un4 seeps exist, but they are charged only during
particularly wel seasons,

1.7.02 The National Oceanic and Atmospheric Administration estimates that water depths
average approximately 70 1o 90 feet in the arcas surrounding Culebra Island; however, some
areas west of Flamenco Peninsula and east of Cayos Geniqui are more than 130 feet decp. Local
maritime charts of the northern and westem areas are labeled “Caution unexploded ordnance
(UX0)". 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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1.8  Climate

Culebra Island has a tropical marine climate, with a year-round average daily temperature of 80
degrees Fahrenheit (°F). The avmg:e rainfall is 36 inches, and the average humidity is
approximately 73 percent, with a daytime average of approximately 65 percent and a nighttime
average of approximately 80 percent. The most humid months are August through January,
although the humidity in the remaining months is only slightly lower, Prevailing winds are from
the east-northeast for November through January and from the east for the rest of the year.
Average wind speed is 8 knots. The hurricane season is from June through November, with most
storms occurring July through September. Severe hurricanes occur through this area every 15 to
33 years.

1.9 Future Use

1.9.01 At the time of the 1995 EE/CA and 1997 Action Memorandum, it was believed that the
future land use of the Cerro Baleon area would be for livestock grazing; however, construction of
houses atop the overlooking hills and surrounding areas has begun, and a new house has been
completed immediately adjacent to the suspected former mortar range.

1.9.02 The cays surrounding Culcbra would remain under the administration of FWS as part of
the Culebra National Wildlife Refuge and would be legally accessibly only to FWS personnel or
by special permit from FWS. Isla Culebrita would remain under the administration of the FWS as
part of the Culebra National Wildlife Refuge and as an important recreational and natural
resource to the local and tourist populations.

1.10 Site Utilities

No utilities were identified on any of the sites that were scoped under this removal action, The
sites are remote, and only a few existing propertics at Cerro Balcon have septic systems, water
1anks, and electrical generators. In the future, encroaching housing construction may eventually
bring utilitics into the arca.

1.11 Vegetation

Vegetation and wetlands surveys were conducted for sites located at Cerro Baleon, Cayo Lobo,
and Isla Culebrita, Descriptions of the vegetation at the sites are summarized below.
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1111 Cerro Baicon

1.11.1.01  The vegetative association of the Cerro Baleon site is dry thom-scrub forest. Most of
the vegetation is found in the shrub layer, with some of the shrub species growing to small trees
in size. Few of the trees are taller than 12 feet. The dominant plants are the sweet acacia (Acacia
Jarnsiana), an invasive plant that provides the majority of cover, and guinea grass (Urochloa
maxima), an introduced forage plant. Scattered throughout the acacia is mesquite (Prosopis
Juliflora), occurring as small trees growing larger and taller than the acacia.,

1,11,1.02  Native shrub and tree species are present but are fow in number. Puerto Rico box
(Bucxus portoricensis), an evergreen species, is the most common native shrub in the site vicinity
but is much less common than acacia or mesquite. Fiddlewood (Citharexylum fruticosum), also
an evergreen, grows taller than the surrounding vegetation and can be observed protruding from
the acacia and mesquite. Also occurring with low frequency is the yellow prickle (Zanthoxylfum
manophyllum), which grows 10 10 to 12 feet in height, normally with a single straight trunk
identified by protruding short, knobby thoms. Fiddlewood and gumbo limbo (Bursera simaruba)
occur on the slope of Cerro Balcon. Surveys recorded no DNER critical clements or threatened or

endangered species of plants.

111,03 Grasses are the predominant ground cover vegetation in areas that are not totally
covered by shrubs. Native and introduced grasses include guinea grass (Panicum maximum),
Paspalum species, and Bermuda grass (Cymodon dactvlon), among others. Where the shrub cover
is dense, ground cover vegetation is limited. Herbaceous plant species include cacti such as
Jumping cactus (Opuntia repens), prickly pear (O. dillenil), and Turk™s head cactus (Melocacius
intortus). Also found in the herbaccous layer are wild mallow (Croton astroites), wire weed (Sida
acuta), Britton's wild petunia (Ruellia Brittonii), and passion flower (Passiflora sp.).

1112  CayoLobo

Herbaceous vegetation dominates Cayo Lobo. Hurricane grass (Bothriochloa pertusa), an
introduced species, covers more than 70 percent of the island. The grassland extends from the
interior of the island up to the edges of the cliffs, On the westem side of the cay, next 10 the
helicopter pad, a small patch of Leucaena lewcocephala, an invasive species, is starting to invade
the grassy area. Most shrub and tree specics occur on the edge of the cay and in the cliffs;
however, woody vegetation is not continuous along the perimeter of the cay. Turk's cap cactus
(Melocactus intortus) and a few patches of o hybrid seagrape (Coccoloba brugit x Cuvifera)
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growing on the cliffs and the edge of the platcau on the eastern part of the island are notable.
Surveys recorded no DNER critical clements or threatened or endangered species of plants
(ReForesta 2006a).

1113 Isia Culebrita

1.11.3.01  Four distinet plant communities occur in northwestern Isla Culebrita: coastal forest,
dry scrub forest, semi-open grasslands, and tidal flats (ReForesta 2006b):

111302 Coastal forest consists of flat coastal areas with a closed tree canopy from 3.5t §
meters in height. The dominant tree species occurring i this community are button mangrove
(Conocarpus erectus), sea grape (Coccoloba uvifera), water mampoo (Pisonia subcordata), and
spoou tree (Elaedendron xylocarpum). The poisonous manchineel tree (Hippomane mancinella)
occurs in these coastal thickets.

1.11.3.03  Dry scrub forest is the most abundant habitat type found in the study site. It occurs
along the cliffs and hills of the island. The soil is rocky and very shallow. Canopy height averages
2.6 meters, The dominant shrubs and trees growing in this community are cat's olaw
(Pithecellobium unguis-cati), pipe-organ cactus (Pilosocereus royenii), crabwood (Gymnanthes

lucida), and black willow (Capparis cynophallophora). The thoray bushy-vine Oplonia spinosa
is also abundant.

1.11.3.04  Semi-open grassiands are grassy patches dominated by hurricane grass (Bothriochloa
pertusa) and guineagrass (Urochioa maxima). Scattered cashia trees (Acacia farnesiana) and
bushes (Capparis flexuosa) are common.

1.11.3.05  Tidal flats are seasonally flooded shallow lagoons. The lagoons may be partially or
completely surrounded by mangrove forests dominated by white mangroves (Laguncularia
racemosa) and black mangroves (Avicennia germinans).

1.12 Cultural Resources

Southeastern Archaeological Research, Inc., under contract 10 EEG, performed cultural resources
surveys of the Cerro Balcon project site (SAR 2006a) and of the Isla Culebrita and Cayo Lobo
project areas (SAR 2006b).
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1121  Cerro Balcon

1.12.1.01  Evidence of one prehistoric archaeological site was found within the access road on
the southern edge of the Cerro Balcon main impact area. The site was disturbed and made visible
because of the existing road to the site. About 12 '!mulsmds (each smaller than 3 square
centimeters) were found on the road. Most were red or light brown body shards with a felsie
paste, and one had a quartz paste. The only other location at which shards were found was the
back dirt of an iguana burrow located 27 meters north of the road. All of the artifucty noted at this

site appear 10 have been brought 1o the surface by modem disturbances to the soil.
|
1.121.02 Liw:ﬁwidaﬂmawmmwmmﬂuhmmum

recovered between two points located 200 feet (60 meters) apart. A few shells, other shards along
the roadbed, and the split cobble on the road were found between the points. The site was
overgrown by extremely dense vegetation, and slope wash (crosion) from the surrounding hills
likely buried any prehistoric deposits. Without subsurface testing, the extent and nature of this
site could not be determined. |

1.12,1.03  As the removal action was surface clearance only and did not include any subsurface
impacts to the area of the archaeological site, the removal action did not adversely affect this area.
Puerto Rico State Historic Preservation Office archacological site file forms were completed and
submirted for this one resource.

1122  Cayo Lobo and Ista Culebrita

Walkover surveys at the Isla Culebrita and Cayo Lobo project areas revealed no cultural
mandmcﬁdmceufmmmﬂplm Neither Cayo Lobo nor Isla Culebrita
offered any signs of historic or prehistoric activities, nor were any historic structures located
within the project areas,
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2.0 MEC Investigation and Removal

2.0.01 The approach, methods, and operational procedures to perform all surface clearance of
MEC on Culebra Island and adjacent cays were detailed in the work plan, the task order scope of
work, and applicable reference and guidance documents. Any significant deviations from the
work plan were instituted only following approval of field change requests from CEHNC,

2.0.02 The work plan documents were approved in March 2006, and notice to proceed with the
removal action was received from USACE on April 4, 2006, Munitions removal operations began
the week of May 22, 2006. No site work was conducted during a holiday break from December

18, 2006, through January 6, 2007. Daily reports prepared by the senior UXO supervisar
(SUXOS) are included in Appendix C.

2.0.03 Demobilization began on April 15, 2007, when no additional funds were available to
complete the project.

21 Field Change Requests

Eight ficld changes were requested by EEG during the field effort. These were submitted o
CEHNC along with revision pages to the work plan. All field change requests approved by
CEHNC during this field effort are included in Appendix D,

22  Site Accessibility and Impediments
2241  Cerro Balcon

2.2.1.01 Roads were cleared and widened to improve access to the Cerro Balcon site and the
explosives storage magazine, When heavy rains ogcurred, dirt/clay roads on Culebra became slick
and increased the possibility of vehicles getting stuck or sliding of the roadway, At Cerro Bacon,
the site was inaccessible on several occasions when roads were so slippery that even 4-wheel-
drive vehicles could not safely aceess the site.

2.2.1.02 Work sites located on the extreme slopes of Cerro Balcon were difficult 1o access due
to their steepness, rilling, and thomy vegetation. The slopes were too steep for vegetation
clearance using heavy equipment and would have required clearance by hand. The UXO quality
control / safety officer (UXOQC/SO) and the CEHNC representative agreed that fall protection
and appropriate training would be necessary for work on grids in those sites. Because EEG was
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not able to secure proper training, those grids were not cleared. Also, when right of entry was
denied on one of the main properties located at Cerro Baleon, it was replaced with a different arca
1o the south of the original grid,

222  Cayo Lobo

2.2.2.01 Due to currents and continual wave action, Cayo Lobo has only a single protected
access point, which is located in a small cove at the center of the southwestem side of the island.
A very shallow draft boat was necessary for safe landing due to the shallow reefs and rocks at the
landing arca. All equipment was carried into the work areas by foot because mechanical
eguipment was not allowed on the cay.

2.2.2.02 Cayo Lobo is located approximately 2.5 nautical miles west of Culebra Island. The cay
covers 28 acres and is surrounded by rocky cliffs of volcanie origin. It is comprised of three
distinct promontornies interconnected by a lower “saddle” ridge. Terrain is generally sloping with
mild to moderate grades. A thick vegetative cover almost 2 feet in height masks most of the
surface, making walking to the site and investigating anomalies at the ground surface difficult.
The surface of the cay is strewn with large boulders and loose rocks bencath vegetation. Several
large depressions are located in the central plain of the island,

222,03 Cayo Lobo was accessible only during favorable surf conditions. EEG personnel
monitored the weather conditions every day. On days when the swells were 100 high, the team
immediately moved to Cerro Balcon. On days that were marginal, a small boat was used to verify
the conditions. North swells, prevalent during the fall and winter, precluded access to Cayo Lobo
on more than 29 work days between September 11, 2006, and April 12, 2007 (the equivalent of
slightly more than seven work weeks). The 29 days that were lost due 10 high swells include days
on which EEG believed that landing was possible but proved not to be on arrival at the cay. On
those days, the team would return to Culebra Island to finish the day working on Cerro Balcon.
Due to these delays, additional funding would have been required to complete the work at the
cays. Because of the type of contract that EEG had, the contracting officer could not add funding
1o complete the work.

223  IslaCulebrita

The only operations conducted on Isla Culebrita were the ecological and archacological surveys,
Isia Culebrita would be accessible in most weather conditions, as the main beach is protected
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from current and wave action and several access points are available, MEC opemtions were not
conducted at Isla Culebrita because the DDESB review of the explosives safety submittal was not
completed until the end of the field work and insufficient time remained to change operations.

2.3 Explosives Control and Accountability

23.01 EEG constructed a magazine security compound in accordance with Puento Rico police
explosives management requirements. The magazine consisted of a 4-by-4-foot Type Il magazine
with a 16-inch-square cap box attached. The magazine was surounded by a 10-foot-tall fence
with barbed wire at the top.

2.3.02 The Puerto Rico police required full-time security of the explosives magazine when it
contained explosives. EEG hired off-duty police and other security personnel 1o maintain security
of the explosives.

23.03 Following receipt of oxplosives and validation, a magazine data card was completed for
cach type of explosive stored at the project site. Whenever explosive stocks were re-supplied,
inventoried, or issued, the action was noted in the appropriate block(s) of the card. The SUXOS
and the UXOQC/SO inventoried all of the material on the data card on a weekly basis.

2.3.04 Unused “daily issued” explosives were returmied to the magazine. Explosives were
returned in their original containers. The quantities were indicated on the magazine card, and the
receipt document was annotated to indicate the types and quantities of explosives retumed to

storage.

2.3.05 During the holiday break, the explosives inventory was transferred to and stored by the
Federal Bureau of Investigation (FBI). Following completion of field operations in April 2007,
the remaining explosives inventory was transferred to the FBL

2.4  Major Stages of Work

The scope of work was completed in the following stages:
e Pre-ficld activities
e Site preparation
+ |dentification, segregation, and removal of material potentially presenting an
explosive hazard (MPPEH)
«  Management and disposal of munitions debris
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¢ Quality assurance (QA) and quality control (QC)
241 Pre-Field Activities

Pre-field activities included:
&  Auending technical project planning meetings and community involvement meetings
« Visiting the site in April 2005 along with representatives of USACE, FWS, DNER,
and EQB
*  Assisting with a presentation at a public meeting held in Culebra on February 9, 2006
s Preparing and obtaining approval of site-specific work plans

242  Site Preparation

The field preparation crew consisting of a site manager, an ¢cologist, an archacologist, and a
UXO Technician 11 mobilized to Culebra on April 18, 2006. Initial site preparations were
completed on May 19, 2006, and included:
¢ Conducting ecological and archacological surveys of the Cerro Balcon site
*  Acquiring concurrence from DNER for vegetation removal at Cerro Balcon
e Acquiring concurrence from USACE cultural resources specialist that no significant
archacological resources would be disturbed by surface removal operations at Cerro
Balcon
¢  Clearing an access roule o and constructing an explosives magazineg storage area
s Acquiring acceplance of the compound by the Puerto Rico State Police Division of
Explosives and Security after inspection
¢ Locating Cerro Balcon grid corners (performed by a Puerto Rico licensed surveyor)
e Acquiring Puerto Rico explosives licenses for key UXO personnel
* Sctting up office and storage arcas in the town of Dewey
*  Removing vegetation
* Providing support for a public information meeting held on Culebra on May 17, 2006

2421  Grid Comer Location Survey

24.2.1.01 Grid corners and control points were surveyed during two discrete ¢fforts at Cerro
Baleon. EEG provided grid comer coordinates to subcontractor Renan Lopez de Azua and
Associates (a2 Puerto Rico licensed surveyor) to locate and mark grid comers for the investigation,
Subsequent location surveys were conducted at Cerro Balcon and Cayo Lobo in April 2007 by
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Geoboundaries, Inc. (also a Puerto Rico licensed surveyor). Data collected from these surveys are
included in Appendix E.

24.2.1.02 The coordinate system was dictated by CESAJ and CEHNC to be consistent with the
supplied base map. Coordinates were in the Universal Transverse Mercator (UTM) Zone 19
projection using the North American Datum (NAD) of 1927 (Puerto Rico). Unit of measure was
feet (1 foot = approximately 0.3048006096012192 meters).

24.2.1.03 The work plan provided for usc of 200-by-200-foot grids for the investigation. A
field change request was allowed to give the SUXOS control to subdivide each grid, The overall
grid structures were maintained.

2422  Vagetation Clearance

242201 Vegetation clearance operations were conducted in accordance with the work plan
and began on May 22, 2006, at the Cerro Baicon site. Timberline Environmental Services, Inc.
(TES) was contracted to assist with the vegetation clearance using a Tractor Accessorized
Zerriest Series I (TAZ 11) to clear brush on the site (see Appendix F, Photo 1). The TAZ was
able to cut the 6-10-8-foot-tall mesquite vegetation into a 2-foot-thick ground cover. It also was
able 10 make the thoms easier 1o navigate but did not completely remove the potential for

puncture by the thoms.

242202 When the TAZ was operating at full potential, approximately one acre per day was
cleared of vegetution. The TAZ was utilized on site until July 5, 2006, at which time
approximately 19 acres had been cleared of vegetation in 20.5 work days. The TAZ was not able
to mancuver up the steep side slopes on the cast side st Cerro Balcon. TES demobilized from
Culebra on July 7, 2006,

24.22.03 EEG personnel performed principally close clearing around native trees that were
designated for preservation (sce Appendix F, Photo 2). Native trees oceurred primarily on the
slope of Cerro Balcon. EEG personnel also used steel-bladed brush cutters, chain saws, and hand
tools to remove the dense vegetation in the work grids at Cerro Balcon and Cayo Lobo.

242204 EEG personnel used only hand tools (clippers and weed trimmers) to prune the
vegetation at Cayo Lobo. Most of the vegetation was 2 (o 3 feet tall and was a hindrance to
walking through the site; however, minimal amount of vegetation pruning was required. A few
sparsely located stands of mesquite are found on Cayo Lobo,
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243  \dentification, Segregation, and Removal of MPPEN

24.3.01 The project involved identification, segregation, and removal of MPPEH. The MPPEH
munitions use, demilitarization, or disposal; and range-relsted debris; or material potentially
contaminated with 2 high enough concentration of explosives such that the material presented an
explosive hazard,

243,02 The work was conducted in accordance with the Fisal Work Plan (EEG 2006) and the
approved field change requests. During fleld operations, the SUXOS prepared daily reports of the
site activities, and the data from those reports and 2 database prepared on site are the basis for this
site-specific report.

2.43.03 Afier the grid boundaries were rescquired, sweep lanes 4 feet wide were roped off in a
pattemn that allowed UXO personnel optimum sweep rates. Each grid or subgrid was searched and
subject to its own QC and QA approvals,

24304 EEG used both magnetic and electromagnetic means of locating MPPEH. Use of
White's XLT metal detector was initially scoped for this project but the White's was impacted in
areas of thick vegetative debris that remained afler the TAZ had cut down the vegetation. A
Schonstedt GA-52 CX flux gatc magnetometer was used instead at many arcas of the site because
it was quicker to work with the false anomalics than it was 10 slow down the search pattem to
ensure that items were found. The number of subsurface anomalies was recorded at each grid 10
assist with future site planning.

24,305 Qualified UXO-trained personnel investigated and identified all MPPEH and further
clagsified il into munitions debris and munitions and MEC. The MEC posed a safety threat and
were safely rendered inert by explosive means withia each grid. All demilling detonations were
conducted within the grid or subgrid in which the MEC were located. Surface MEC item location
coordinates were determined by global positioniag system (GPS). Detonation locations, if
different than MEC item locations, were determined by GPS. Any remaining munitions debnis
was declared inert and was certified as such prior to removal from the grid. The munitions debris
was later transported from (he site and disposed of by incineration.
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24.3.06 EEG used a Trimble ProXR GPS unit to collect real-time corrected positional data. The
correction signal was transmitted from the [sabela continuously operating reference station
(CORS) site {reference identification PURS) located on the northwest coast of Puerto Rico.

2.4.3.07 During field operations at Cayo Lobo, the Isabela reference station went offline several
times. In those cases, locations for demolition operations were collected in the ficld as
uncorrected positions, which were then post-processed in the office using CORS San Juan WAAS
(reference identification ZSU 1) located at Luis Mufoz Marin International Alrport, or CORS St.
Thomas (reference identification VITH) located in the United States Virgin Islands,

2.4.3.08 Once all MEC was destroyed and munitions debris was removed from the grids, the
CEHNC site safety representative checked 10 percent of the grids as a QC check. Copies of the
individual signed Form 948s documenting acceptance of the respective grids are included in

Appendix G.

2431  MPPEM Locations st Cerro Balcon

24.3.1.01 Surface clearance sweeps at Cerro Balcon began on June 8, 2006, and were
completed on April 2, 2007. Surface sweep grids at 200 by 200 feet were originally laid out and
surveyed as described and depicted in the work plan, with the exception of the grids across the
fence line to which no right-of-entry permission was obtained. In accordance with a field change
request, EEG subdivided certain grids based on topographic, vegetative, and other logistical
constraints. The comners of the resulting subgrids were located using a Trimble ProXR GPS. Each
subgrid was identified by the letter a, b, ¢, or d, starting with the subgrid in the southwest quarter
of the main grid and going clockwise around the gird. Figure B2 (Appendix B) shows the Cerro
Balcon grid layout and grid designations.

24.3.1.02 Grids EO4 and FOS were each subdivided into two subgrids. The westernmost
subgrids, designated EO4b and E0Sb, were located on the lower slope of Cerro Balcon and were
swept. The upslope subgrids (E04a and E05a) were determined by the UXOQC/SO and SUXOS
to be 1oo steep for safe operations, Grids D01, D02, D03, E0L, E02, and EO3 were also
determined by the UXOQC/SO and SUXOS to be too steep (slopes were greater than 40 percent
and up 1o 60 percent) to permit safe clearance of vegetation or MEC sweeps without the use of
safety climbing gear and proper training on the use of that gear.
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" 24.3.1.03 In liew of steep grids and grids for which right of entry was not granted by the
landowner, additional 200-by-200-foot grids were established in the southwestern portion of the
Cerro Balcon site, Those grids were designated A07, B07, ZZ04-07, and YY04-07, During sweep
operations, each of those grids was subdivided as described above,

24.3.1.04 Additionally, an approximatcly 200-by-200-foot grid was added and investigated on
private property on the southern flank of Cerro Balcon, just cast of the original project area. This
grid was added as a result of the CEHNC on-site represeatative finding a 3-inch common round
adjacent to the Cerro Balcon site access road. The round was likely uncovered when the
landowner recently cleared the property of vegetation. This grid was designated CBHOS and
subdivided as described above,

24.31.1  Grids Completed at Cerro Balcon

A total of 46 scparate grids or subgrids were swept for MEC at Cerro Balcon as listed in Table
2-1. Total area cleared was approximately 23.9 acres (based on map projection areas).

Table 21.  Cerro Balcon Grids Completed

Parent Grid OE Geid 1D Datn Cleared QC Date QA Date Grid Area (acted)
C8ADS CRADS 20060814 20080814 2006.08-14 0%
CaADS C8ADS 20080619 20060619 20060620 099
CaADe CRAM 20060619 2060622 2005062 0%
CBAN CaA3 208.06-22 20060622 20060623 099
8803 £8803 200608-22 2006:06-22 2006-08-23 093
ceon c8c 20606522 20060822 2000823 09
cance c8008 2006-06-23 2006.06.26 2006.08.27 093
CBFOS CBros 2006-06-26 20060627 2008-08.27 083
CaEns CBEDS 2060527 2060527 2008-08-27 083
c8C06 CBs6 2008.06-28 2006-05.29 20060629 0%
2806 3805 2008.08-20 2008-07.03 20060703 09
o8BS 8805 20080703 20060705 20080714 08
CBEO coEn 20080712 20060712 20080713 047
CBCOS CBCoS 2006.07-12 2006.07-18 2008.07.19 083
CBO0S c800s 20080719 20060715 20080718 093
8004 C8004 20080720 2060724 20060126 083
CBCO4 CBOM4 2006.07-26 2006.08.07 2006-08.07 093
CBEDS ) 2008.07-26 20060728 2006.08.07 093
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Parent Grid QEGridID Date Cleared QC Date QA Date Grid Area (acres)
CBBM4 CBBO4 2006-08402 20060802 20060807 0463
CBFOS CBFOSy 2008-0802 20060807 20080807 DA?
Caz2n4 CaI4 2006-0805 20050805 000807 0
€87205 CBZZ05 2006-10-16 200510418 20070110 083
CBzz06 CB2200a 20070115 20070118 20070118 0.24
Cazz0s Cazz08 200701-15 20070118 20070114 bz
CB82206 CR2206¢ 2007401-15 20070115 w007011% 020
CBZZ06 CBZ206d 20070115 20070118 2007-01.16 0.2
cezzor Caz20Te 20070117 200701-26 20070125 i
cazzo7 Cazzom 20000123 200701-25 20000125 020
cezzoy CBZZ0Te 20070123 2007-01-25 2007.01-25 025
cezzm CBZZ0Ta 2007-01-25 200701-2% 20070128 023
CBAD7 CBAIT 20070128 20070201 0070212 020
CBADY CBADTa 2007-01-30 20070201 0070212 on
CBAO7 CBAO7d 2007-01-31 2007-0201 20070212 02s
CBAl? CBADTC 0510248 20070208 20070242 0
CEHD CBHO8a 20070212 20070242 2 20070218 220
CBHOB CBHO8 20010212 2007.02.12 20070215 0.19
CHHOG CBHOle 20070212 0070212 20070215 0.19
CBH8 CaHoad 200140212 xorazae 20070215 019
cayYor CBYYU7d €00702-22 200702-22 20070308 0.21
CBYYO? CEYY07a 2007-02-26 20070226 20070308 o
caYvor CBYYOT> w0027 20070308 20070308 020
caYYor CaYY0rc 2007403-14 20070314 20070315 02
CBYY0S CBYY0Sd 20070315 2007.03-29 007.03.29 028
cavvos CaYYEe 200740329 20070330 2007-03-30 024
CaYY0s CBYY0S 2070330 w0702 20070403 024
CBYY0s CBYY08a 2007.04-02 2007-04-10 2007-04-10 021

24.3.1.2 MEC ltems al Corro Balcon

2.43.1.2.01 Ten MEC items were located in the Cerro Baleon search area, including two fuzes,
five projectiles, and three mortars. Table 2-2 identifies the MEC items found and indicates
whether they were blown in place or moved to a detonation location. Figure B3 (Appendix B)
shows the locations of the MEC items. Detonation locations are depicted in Figure B4
(Appendix B), and listed in Table 2-3. Photos of MEC items are in Appeadix H.
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. Table2-2.  MEC ltems Located and Domilied at Cerro Balcon
OEGrd | DemoOp | Date
0 0 Found Demo Date | MEC 1D lam Name Type Filler Fuze
csaos | caom 200507403 | 20060706 | CBEOSMM Yinch commen | Projectie | Emply None
M3 MOD7
CcBBOS | CB001 20080703 | 2008-07-08 | CBB05002 Model 1838 Fuze Unknown, prabably | -
15-second black powder
PTTF
CBC0S cBng2 2006-07-12 | 200507-13 | CBCOSO01 Model 1858 Fuze Unimown, probably | ~
15-second black powder
PTTF
CB004 | CB003 2006-07-1T | 2006-07-20 | CBO04002 JHnch common | Projectie | TNT MK2B8D
M3 MOOT
CBDO4 | CBOO4 2006-07-17 | 2006-07-20 | CBDO4001 Yinch commen | Projeciile | TNT MK2 80
MK3 MOD?
CBDM CBOM 20060717 | 20080720 | CEOOM003 Bimm 1443 Mortae Comp B None
cecis | CBoos 20060726 | 20060807 | CACHL0G 81mm M43 Motar | Comp B None
CBZZ0Tc | CBOOG 20070117 | 2007-01-22 | CBZZOTcO01 | MK14 Projectiie | Inen -
CeHoge | CBOOY 2008-0818 | 2007-01-22 | CBHOS0M Jinch common | Projectie | Ined -
A3 MODT
CBYY0S5c | CB003 2007-0220 | 2007-02-22 | CAYYQSO01 | 42-inchmoms | Mestar | Emply, possible Point
. live burster tdetonaling
BIP = Biown in place
Table2-3.  Cerro Balcon Demolition Operations
Demo Op ID Demo Date Demg Time All Ciear Time Easting Northing
ceom 20060708 10:42:00 am. 104700 am muan L 6657555.920
€002 20060713 09:40:00 am. 09:45:00 am. 234732519 5557496.834
€8003 2008.07.20 122800 pm. 124000 pm Z34928 808 5657706 345
CB004 2006-07.20 12:2600 pm. 124000 pm 2834526801 B6STTOR 511
Cepos 2006-08-07 00:16.00 a.m, 0E:24:00 am. 2334747 897 8657611521
CB008 2007.01.22 1111800 am 113000 am. 2534185 449 6657093.891
Ceur wara-2 11600 am 11:3000 am 2335509 851 650800 805
CB008 2007.02.22 09:52.00 am. 100200 am. 2933285 358 6657455 408

243.1.2.02 Al demolition shots were sand-bagged to reduce the possibility of fire and
fragmentation dispersal, and for sound attenuation. EEG also used water jugs on most shots and
. pools on some of the shots. To reduce the potential for grass fires, a hose from a water truck was
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used during dry periods to wet down the vegetation before demolition operations. The SUXO0S

and the UXOQC/SO witnessed the destruction of all UXO and explosive material.

2.43.1.2.03 Atotal of 8,802 subsurface anomalies were counted at the Cerro Balcon project
site. Most weze believed to result from the mincralzed soil and rock at the site. Since no
subsurface excavations were performed, the sources of the anomalies were undetermined,

2432  MPPEH Locations at Cayo Lobo

Cayo Lobo clearance operations began on September 11, 2006, and were completed on April 12,
2007, after concurrence with the environmental and cultural resources reports. Surface sweep
grids at 200 by 200 feet were established, and EEG subdivided certain grids based on
topographic, vegetative, and other logistical constraints. The comers of the resulting subgrids
were located using a Trimble ProXR GPS. Each subgrid was identified by the letter 8, b, ¢, ord,
starting with the subgrid in the sonthwest comer of the main grid and going clockwise around the
grid. After the boundaries were marked, 4-foot-wide search lanes were established. Figure BS
(Appendix B) shows the Cayo Lobo grid layout and grid designations.

24321 Grids Completed at Cayo Lobo

2432101 A total of 48 separate grids or subgrids were swept for MEC at Cayo Lobo as
listed in Table 2-4. Total area cleared was approximately 11.2 acres (based on map projection
areas),
Table 2.4,  Cayo Lobo Grids Completed
CLADY cLao7 20070320 2007-03-28 20070326 0.1
| CLB0s | CLBos | 20070305 | 20070306 | 200740306 027
CLBOG CLB 20070228 3007-03-01 2007-03.05 021
cLao? cLB07s 20051102 2005-11-16 2008.12:08 014
cLBo? | cLzom 2008-11.01 20081120 20081206 0.2t
CLBOT CLBOTG 2005-11-01 20061116 2006-12-08 021
CLB08 C1808 051017 | 2081047 20081206 o
CLCOS CLCOSa 2007-04-11 2007-04-41 | 20070812 02
CLCOS | cLess 20070404 2070804 20070842 023 3
CLLOS | cLcose 2007-04-09 2007-04-11 2007-06.42 0z
cLos | cLcose 2007-04-11 20704.12 | 20070812 023
LEG 0809 211 Cortaact 8 WRIZDY-05.0.0007, TO #0001
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Murizpay of Culsors Pusso Pex
| CLCoe 2070007 | 20070307 0
cLeos 2070307 | 2070307 | 0m
cLcor 2081121 0312408 | 023
cLeo? 20081208 2008-12:08 02
cLeo7 20081127 2008-12.08 02
cLcor 2006-41-27 20081208 03
cLooe 20051024 2006-12-06 09!
CLDOS | 2007-0403 2007-04.03 0%
CLD08 | 20070307 2007-03:07 318 iy
CLO0S 20070307 | 2007-03.07 0t
| cLoo | 20070411 | 2070492 | Oom
| CL0o8 2070011 | 2012 | 0;
cLoo7 2051208 | 2061208 | 02 _
cLoo? | 20064207 | 20051207 |02 |
CLo97 20081127 20081206 | 0 |
CLoo7 2008-11-27 2008-12.08 o |
CLDO8 2003-10-24 2006-1206 0B
CLO0R 20084118 2006-12.08 02
CLD0s 2008-10-24 | 2008-1208 02
CLDOS | 20081118 2006-1208 023
CLEDS 20070411 20070413 011
CLE0S 20070408 2007-04-08 g1
[ CLeos 0070611 2070412 022
CLEN 200218 | 2vem oz
CLEQ? 20070215 2007-02-28 D24
CLEQT 20070245 20070228 02
CLEQT | 2007.02:16 20070028 023
CLEDS | 20070320 2007-03-26 0.16 ]
CLEOS 2007-04-05 20070408 | 0.08
CLFO8 20070327 2000612 | 008
CLFOS 20070327 | 200704-12 0.13
CLFOS 20070405 | 20070408 018
cLsr 20070301 2007-03-05 02
CLF07 20070305 20070305 T
CLEDT 20070308 2070305 o7
| cusor 20076308 207-0305 08
| cLeos 2010319 | 0000320 207032 | o7
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2432102 Duetodelays in the access to Cayo Lobo, the removal action at severnl prids was

not completed. These grids include CLB07d, CLC06d, CLCO6e, CLDO6a, and CLFOG6b,

24322 MEC items at Cayo Lobo

2432201 Arotal of 48 MEC items were located in the Cayo Lobo search area, of which 41
were BDU33 25-pound practice bombs. Additional MEC included one BDU33 signal cartridge,
four MK 106 S-pound practice bomﬁs. onc M151 fuze, and one 5-inch 54 MK41 projectile, Table
2-5 identifics the MEC items found and indicates whether they were blown in place or moved 1o &
detonation location. Figure B6 (Appendix B) shows the locations of the MEC items. The 18
detonation locations on Cayo Lobo are depicted in Figure BT (Appendix B), and listed in Table
2-6. For safety purposes, detonations were conducted using a remote firing device. Fhotos of
MEC items are in Appendix H.

Table 2.5.  MEC items Located and Demilled at Cayo Lobo

CLo01

2008-08-42

_?Lm _mrwm CLBOB00Y M151 Sure Unknown NIA X

CLBOS | CLOD! | 2080520 | 20050526 | CLBOR2 | BOUSS g—:wm Spoting charge | Striker

CLB0S | CLOOT | 20060520 | 20080528 | CLBOSOD3 | BOUMS mm« §poming charge lsm-m

CLe0Ta | Lotz | 20e2 | 2080577 | Cloreez | BOUSS Bom, ke, | Sputiogchage | S | X 4

CLBOS | CLOO | 2006-1002 | 2006-1002 | CLBOB0DS | MK106 E::tm Spetting charge | Striker X

CLB0s | CLods | 20061002 | 2006-4002 | CL80S0OS ilm %;:.um. Spottig charge | Strker

| CLCO8 | CLone | 20089002 | 20061002 | CLCOB0OY | BOUS3 Bomo prcice Spotmgchage | Sekar | X

oL CLOOS | 20061049 | 20061003 acmma 80U33 ﬂ practice, | Spofting charge | Strker |

CLCO8 | CLODS | 20061000 | 2006-10-03 | CLCOSCO3 | BOULS3 m practoe, Sucwm Striker

TLCos | CLODS | 20061003 | 2006-1003 | CLCOR0M | BOUSS | Bomo prcic, [ Spcingcrarge | Snter “*

oo | s | e ecs ;mmz CLCO800S | 80U mm Spotting charge. | Stilkes '.

CLCOS | CLOOS | 20051009 | 2008-40-12 | CLCOBODS "Boum Bz::m practice, | Spottngcharge | Stiker

CLCO8 | CLOOS | 20061048 T Cictsor | wKie bk practon — e J
— i - — ——
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Striker
. s =
Qo8 | CLoos | 2008-90-10 l‘mmz cLcosoee | moum gm Spoting charge | Strkar
CLCO8 | CLOOS | 20081010 | 20061012 | CLC08010 | BDU33 Bomn, packcn, | Spotngchage | Sk
CLOOS | CLOGE | 20081040 | 20061012 | CLODBOT! | | WAKi0s ::tpm Spoting charge | Strker X |
»am CLO0S | 20084010 | 20087012 | CLCDB? || BOU3S mm | Spoting charge | Striker
CLCOS | Cloos | 2006-10-10 | 20081012 | CLCDBOY ' BOU33 mpm Spotting chvge | Striker
Cloe | Clos | 2006109 | 2008012 | cicoei || Boum Bont practn, | Sposg e | Seber 5
CLCOS | CLDOS | 2008-10-11 | 2008-10-12 j;c;cmﬁ BOUX3 %m :swmm Strikar |
CLe | cioos | 20084011 | 20084042 | CLco80t6 | | BOUSS Bom, practce. | Spoing chage | Siker 1
o8 | cuoos 1m1o-11 | 2008-10-12 | CLCOBONT | | MK10S awwm Spoting chage | Strier i
CLBo3 ICLW 20081008 | 20081012 .cf.m BOVR mhwm Spottng charge | Strker X
| CLB0R | CLOO7 | 20061008 | 20051042 'cxmr gou gum Seomingcharge | Stiker |
CLDO8s | CLOS | 20081017 | 20081023 | CLDOBa00Y | | BOU33 mm Spofting charge | Striker X
CLD0Ga | CLOGE | 20060017 | 20061020 amm-r OV ﬁm Spotting charge | Strker
l
CLDOSb | CLOOS | 20061030 | 20061402 | CLDOBKO0Y | AODU3I mam Spatting charger | Steiker i
CLDOBY | CLOOS | 2006-10-30 | 20081102 ct.nom‘iaousa mwm Spolting chargs | Steiker
CLDOEL | CLOCO | 2008-103C | 2008613402 | CLDOSMO) | BOUM ga:,m iwm | St i ,
| CLD0BG | CLO0S | 20081101 | 20061102 | CLDOSG0OT | BOVRS Bomh, pacte, | Sponng chage | Stk ]
CLBOs | CL010 | 20081101 | 2006112 iam?mxlém ::a.m Spotingcharge | Stker | X
CLBO%: | CLOT1 | 20081101 | 2008-44.02 |mmmo1 BOU33 mwm Spotirgchage | Striker |
CLBOTc | CLOTY | 20081031 | 20051102 | CLBOTS002 || Sioenst | Projectie BokeD M0 | X |
| s : '
= ! | | ,hm :
CL07d | CLO12 | 20084120 imu.zz '1cmomo1- 80Las im. pracven f Spoting crarge lsm: :_x_l
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i

CL007d | CLON2 izooeu-zo 2006-11-22 | CLDOTE00Z | BOU3S Bomb, praciice, | Spofing charge | Striker
| 54b
cLoord | cLon ’anos-n-zo 20061122 | CLDOTG003 | BOUN Bomb, practice, | Spottng charge | Strker
258
CLOOTS | CLOTS | 208117 [ 2006-1207 | CLDOTXD! | BOUSS ;u:mm Spoting charga | Sirikar
CLOOTS | CLO13 | 20081427 | 20061207 | CLDOTBOO2 | BOU3 Bomb, practcs, | Spomngcharge | Stker | X
; 254
CLEGTc | CLOf4 | 2007.0208 | 2007-02.44 | CLED7Go0! | BOU3A Bomb, practie, | Spotting charge | Strker X
| H-lb |
CLECTe | CLD14 20070243 | 20070214 | CLEDTCOZ | BDUS3 Bomb, pracice. | Spolng charge | Striker
25
CLECic | CLOM | 20070213 | 2007024¢ | CLEO7<003 | BOU3Y Bomb, peactice, | Spoitng charge | Striker
=S4
]
CLFOTD | CLO'5 | 20070301 | 20070313 | CLFOTMO01 | BOUR Bomb, practice, | Spoting charge | Siriker
251
| ciecss | cuote | 20070320 | 20070005 | cuenmont | eoum Bomb, practice, | Spotngcharge | Swier | X
20
CLFOBe | CLOT7 | 20070400 | 20070405 | CLEDSG00Y | BDUSS Bomb, practics, | Speting charge | Striker
254
CLFOSd | CLOW7 | 20070826 | 20070405 | CLFOSA01 | BOU3 Bomb, practice, | Spattng charge | Strker |
| ' 254
| cLooss | cuots | 20070411 | 20070412 | cucosemor | Bouss Somb, pracice, | Spoltng charge | Stvker I
| 254
CLCOSd | CLOWS | 20070411 | 20070412 | CLCOSO00Z | BOUSICART | Pyrotachic | Spotingcrarge [ NA |
| BIP = Biown In place
Tabla 2.8, Cayo Lobo Demolition Operations
CLO0Y 2008.00.28 020000 pim, 022000 pm. | 2B3TTEAN 6559578 431
C1002 20080927 012700 p.m. 014700 pm 2825818073 HE58T06.514 |
£1003 2006-10.02 124800pm | 010500pm B 4T BRSNS |
CLOO4 2005-10-02 012500 p.m 0130 pm | 28eE8BAE | 6ESUVET SR
CLO0S 20061003 01:40:00 p.m 014800pm, | 2695803630 8850745 336
CLOOR 2008-10-12 10:3200 am 104100 am 2897032 449 8850747 432
CLoo7 £008-10.12 163200 am 104100 am 2B5GR52 108 £E50605 M
- CLoos 008-10-23 | 104700 am | 105500 am 2807130374 6255954 825
CLO0% | 2008-11.02 | 114700am | 121500pm | ZBO7IA308 | 6ASHE6RA6Y
[ cL010 |60 | narovam | 2iscopm | zeoreose | seseetse |
EFG GaU9 &8 Cordrac! 8 WS120Y-0S-00007, TO #0007
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Table 2.7.  Field Weight of Munitions Debris Removed from Cerro Balcon

:
i
i

Manitions Debris (ibs)
2006-06-18 ar

20060616 14

20060822 5

2006.06.23 12

15
2006-07-07 12

2008-07-14 i
20050714 0s
20080714 05
2008-07-21 3
C800s 2006-07-21 4
20060721 10
20060728 1
2005-07-28 4

oA g EE[aEee e
:

:
g\18|8/8|8|8|8|8|8|8|8\8|8\8|8)8)|8|8/8§
=]

20080811

k.

2007-01-26
2007-01-26
20070128
20070128
20070208

Cooe
CBEDS
Caco
Can
£aad
CBO
cazZ4
CB2Z205 200651248
C8Z207d
C82207c
CazZ0Ta
CoHoa:
CBAD7a

CBYYQ7a 2007-02-23
CBYYOsc 2007-02.3
CBYYO0Ta 20703402
Total fleld weight

gl=[~=[~I=[~I=]*]|=]=]-
§8|8|B|B|B|B|B|B|B

g
7
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2442  Munitions Debris at Cayo Lobo

A twtal field weight of 1,450 pounds of munitions debris was removed from the scarch grids on
Cayo Lobo (Table 2-8). An additional 21 pounds of munitions debris from an expended
projectile was removed from the rock arca/surf zone on the west side of Cayo Lobo on March 1,
2007, and placed into the scrap bin (Drum 0002, Seal # 0615382). Approximately 24 pounds of
non-munitions debris was removed from the sweep grids on Cayo Lobo, Additionally, more than
50 rubber tires were located on the cay. EEG was directed 1o leave those on the cay.

Table 2.8.  Field Waight of Munitions Debris Removed from Cayo Lobo

OE Grid ID Week Ending Munitions Debefs (ibs] | Orum ID
CLBOB 2006-10-08 12 0001
CLDO8: 2005.-10.27 5 0001
CLDO8a 2005-10-27 18 oot
cLeos 2008-10-27 300 0001
CLDOBb 2005-11-03 140 0001
CLDG8d 0051143 & 0z
CLBOTc 2006-11-83 -] 0002
CLDO7a 2008.11.24 I 0002
CLDOYe 2006-11-24 % 0002
CLDO7d 2005-11-24 120 o002
CLDOTa 2005-12-08 i 0002
CLBre 20081208 16 0002
CLDOTe 2006-12.08 ] 0002
CLEOTd 2008-12408 20 0002
CLCOTD T006-12.08 212 0002
CLEOTa 20070208 po) o2
CLEOTd 2007-02-06 6 D002
CLEOTe 2007-02-18 3 0002
CLEOTD 200740218 o) 0002
CLFOTb 20070302 2% 0002
CLFO7Y 20070318 25 0002
CLEOS2 007033 35 o0z
CLFO8d 20073330 3 o002
CLEDSc 2007-0445 2% 0002
CLCosd 2007.08.13 18 o002
Total fieid weight | 1,450 ibs

EEG 009 218 Contruct # WR120Y-05-00007, TO 80601
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245  UXO Quality Assurance / Quality Control

24.501 The UXOQC/SO was responsible for ensuring compliance with all QC operations
during this project, including implementing the Quality Control Plan and reporting all
deficiencies 1o the project manager and the CEHNC site representative. The field checks for
equipment used and applicable performance measures are described in Table 2-9. In cases where
non-conformance was noted during the QU checks, the item was re-tested and assessed o
determine whether a mechanical or operator error occurred, If the failure remained, the problem
was resolved by removing the equipment or retraining the operator. Daily system checks rarely
resulted in equipment removal.

Table29.  Quality Control Checks, Parameters, and Corrective Actions

Reen Controls Used Paramieter Messured Cormective Action
Equipment UXOQCSO will verify that Frequency and accuracy of Equpmant shall be mantaned by
opetation Instrumen! checks am being measuremaont (pass / fall) the field personnel and will be
conducted al laast hree imes 3 iiher acoepied or réjected.
day, UXOQCISO wil randomiy Rejocied sensors will be lagged as
alfix ingrt targat iterns beneath 3 non.aperabie and removed from
blanket in such a manner as lo Ihe site after concurrence by
conceal (he number and types of SUXOS.
dems during the test. Operaior will
perdorm equipment balancing, then
locata the tems under the blankel
UXOOC/SO will venty that the Height must be equal 1o of jass Equipment shall be mainkained by
operator is able o consisiandy than the detésmined height, ihe feld personnal and will either

maintain 3 height of oparation and | Operator mus! be abie 1o sasdy ba acoepi=d or nmecied Rejecied
ability of the equipment lo detect | locale the items buried st he Site. | personal protective equipment
target temy. (PPE) will be tagged and either
rapained o thiown oul aler
concumence by sile manager

Grtayoul | UXDOCISO will inspact to ensure | UXODCISO will inspect tho grid or | Tha layout of the grids or subgiids
that Ihe appropriste gnd or subgrid | subgrid layout oporation and the | will be eithar accepled or rejected

comers are located and thal setup of the grid lanes. The i the width of ihe grid lanes s jess
sweep lanes arebeng selupin 3 | Quaity Managemant Syshem than or equa 10 & feet, the work
proper manner, Checklist will be complated with will be acceptable. If he destance
his findings. & groater than 4 feet, UXOCCISO
will ik the leam lpader to reset
the lanes 2nd redo the seanch
already condutied.
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asured. | Gontrols Used Parameter Measured Corrective Action
Saan UXOQCISO will observe the UMDOC/SO will chack that proper | If improper search technigues are
techniques | search techniques. The search techniques are being used, that being employes, UXDQC/SO wit
techniques must be accompiished | (he speed of ihe operation (s such | discuss (ha deficisncies with
in 2 manner that 3l tanged items that the target ilems will be SUXOS and will get concumrenca
identified in Tabia 61, Step 5, in checked 10 ensure sensor hiad for the proper cosreciivg action. Ha
{he Work Pian (EEG 2006) are speed Is sufficient 1o locate MEC | will reinspact the operation o
focated. Hazardous loms found ifems, sweeping ol the approgeiate | onsute that the comactive action is
hat are smatier wil also be height, and thatl 1ha sweep beag anpied
removed. QOverage S Complete under rees
and shrubs. He also ensures that
2! surface items are immed alely
idantiied and that parialy
pendirating ilems are being
flagged and excavated, and that
31 MEC iems e propany lagged
and located for GPS data
collection, Acceplance of thase
procedures will bo noted in the
oty Gupidy Mangoement System
UXOQC/S0 will randomly seed Each loam must be able to find If teams fail to detect and idealify
areas of the gid(s) or subgrcls) | and idenify o nenitarget lems | one fiem among those seeded ina
with no more than 10 concealed, | seeded within a grid or grid or subgnd, & root Cause
inert targe! tems 1o bo delecied as | The leam feader will record the anyysis will ba parformed.
alest of equipment and cpmration | fane number, e OpRrEtor number,
of tha equipment. The numderel | and the liem found.
Bems will be randomly chosen.
Geed items will consis! of S-inch
izon nal spies painted blue for
UXOCT/SO will padom figiddevel | If MEC ks found, @ QC failue s If one enomalous item ke found,
QC checis by s or grosps of | logged. If a0 anomalous item (8 UXOGC/SO wil evaluate he
lanes with the purposa of piecw of metal smadler than the faliyre and the equipment will ba
identifying missed items of QCIGA failure ihreshold) (s lound | rechecked and is operation
concem, and was not pogiively identfied evaluated. If § anomaious ilems
dunrg the inial seeep, the we found, EEG will rescrvey 10
camective action in the parcent of ihe grid o subnid, of
column will be inifiated, and tha lane groups within thal grid or
anomaly wil bi logged on e QT | subgrid, at the operator lovel If
grid 10g 240nQ with tha locabion, ihe | more Man § anomaikous ferms dre
operalor, the action laken, and the | found, EEG will resurvay 25
peroent swepl. percent of the grid of subgrid, o
Larve §rocEs within tat grd o
wubgrid, at the opesator lavel. If 10
anomaous ilems are lound, EEG
will resurvey the entire grid or
subirid, or 3l lane groups for that
‘eporator within (hat gid or subgrid,

2.20
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hoasured. | Controls Used Parameter Measured Corrective Action
Mapping end | UXOQC/SO will inspect the SUXOS will angurg thal the base | UXOQCISO will inspect tha selup
Ux0 data lecation of the control point and staton, if used, Is placed oviv the | on adady basis i the selup iy
ensure proper sotup of the GPS control poini and that e beghl of | found I be improper, the data
Appropriala congideration will be | instrument is documented; that the | musl be re-collected. If the data
given 1o sateliite coverage and the | data collection rate s 10 seconds; | cannal be re-collected, a non-
stable posiboning of the device on | that Ing batteries are charged, ad | confermance memorandum will be
alnpod. that the instrument is in proper iswed
working condition. He will assign
tesponsibility of the GPS setup lo
a teamn membaor who will be
responsibie for ensuring that the
equipment is operating propery
and that it is fully charged.
Sitn manager wil downioad avd Site mansger wil checx W0 ensure | Sitg manager wil downicad and
inspoact Ihe data collected. (hal he diata collectad is comeclly | inspect he GPS data collectnd
and that the kocation IDs for soil arvi ansure that the procass has
sampies, MEC locations, and beon completed propady each day
damoiion locations match the data s coliectnd Il the data is
descriptions and location 108 Incomplete or does nol meet the
provided in the database. requitements, sile
managar will contact the project
manager 1o delerming what
cormecive action ks necessary

24502 Severul QC checks were performed by the SUXOS at the grid level. Grids CBB04 and
CBCO5 at Cerro Balcon were initially failed by the UXOQC/SO because the sweep team failed to
meet performance metries; 55 man-hours were expended to re-sweep the two grids. A fuze was
located upon re-sweep of grid CBCOS. Grid CLBOS at Cayo Lobo was also initially failed by the
UXO0QC/SO because the sweep team failed to meet performance metrics; 48.5 man-hours were
expended to re-sweep the grid. Upon re-sweep of the grid, two additional BDU33 25-pound
practice bombs were located, After the grids were turned over to the CEHNC on-site
representative, they were all accepted on the first QA check. The CEHNC safety representative
signed Form 948 to acknowledge acceptance for all of the grids and subgrids. The signed 948
forms are included in Appendix G.

2,5  Soil Sample Collection and Analyses

Soil samples were collected in accordance with the Sampling and Analysis Plan (Appendix E of
the Final Work Plan) (EEG 2006). During 2006, pre- and post-detonation surface soil samples
were collected at cach detonation location. Beginning in January 2007, only post-detonation
samples were collected. Sampling equipment was pre-cleaned, pre-packaged, and dedicated 10
each individual sample point. Complete results of the analyses are found in the Quality Control

EEG 0209 221 Contract & WS120Y-05-D-0007, O 20001
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Summary Report (Appendix J). A Microsoft Access database of analytical results of the fieid
sampling effort is included in Appendix K. The Access database includes all sample results.
Tables presenting the analytical data collected during the field cffort are included in Appendix L.

251 Soll Samples from Cerro Balcon

|
2.5.1.01 Soil samples collected at the Cerro Balcon r-ilc are listed in Table 2-10, Samples were
collected from eight detonation locations. !

Table 2-10. wmmwmnmmw@

‘ SSCABOS0IPRE | sam_pt001 BXam 20060708

caot

| 8808808001P0ST 8001 sam_pi001 NBam 2008-07-05

SSCACOSN0IPRE | CROR2 sam_pi002 0aam 2008-07-13

SECBCOSOO1PREMS CB002 sam_pti02 080 am 2006.07-13

SSCBCOSO0TPRENSD | €8002 sam_pt02 08:00 a.m. 20060713

SSCBCOS001POST | caooz sam_pt007? 1010am 20060713

SSCBDOKO0IPRE CRO04 sam_pt003 09.00 a.m. 20080720

| $SCBOMO0IPOST £8004 som_pi003 0945 p.m. 2005-07-20

| SSCHDOO0ZPRE €8003 | sam_pt004 09 am 2005.07:20 :
| S5CH0MO0ZPOST 5008 | sam_pt004 offSpm | 20060720

SSCBCOL00IPRE CB00S | sam_pi005 7Banm | 2005-08-07

REPLICATE #1 CBO0S | aam_paO0S wwan | 20050807 | SSCECO4001PRE
SSCBCM00IPOST CBO0S sam_pi00S 10:04 . 2005-08-07

SSCBZ20701POST | CBOE sam,_p019 S am 20070122 _
REPLICATE #5 | CBO00e sam_pi01$ 157 am. 20070122 | BSCBZZOTC001POST |
SSCBMOB0OIPOST | Caom? sampz0 | 1140am 2007-01-22
| SSCBYY0S001POST | €008 smp022 | 0Mam 20070222 |

2.5.1.02 The soil samples were analyzed at Severn Trent Laboratories (STL), Chicago, for
Target Analyte List (TAL) metals plus strontium by énvimma.l Protection Agency (EPA)
Methods 6010B/7471A, for explosives by EPA Method 8330, and for NG/PETN by EPA Method
$332M; perchlorate was analyzed at STL Sacramento by Method 314.0 (sec Table 2-11). In
addition, two split samples—SSCBC04001 PRE(SPLIT) and SSCBZZ07c001 POST(SPLIT)~
were sent to USACE's QA laboratonies. A matnix spike and a matnx spike duplicate were run
from sample SSCBCOS001PRE.

FEG 0809 i Conboct & WRIT0V-05- 06007, TO#GG01



Nor-Tims-Critcel Remowe Acton SITESPECKIC FINAL REPORT
Mncpaity of Cumva, P Reo

Table 211.  Analyses Conducted on Surface Soll Samples Collected at Cerro Balcon

REPUCATE #1 X X X X SSCBCO4001PRE
REPLICATE #5 X X T X SSCBZ2076001POST
$SCB806001POST X X T . X

SGCOBOSCOIPRE | X X 8 N X

8SCRCO4001POST X X e X 3
SSCACOL001PRE X X X X X

SSCBCOS001POST X X X X X

SSCHCOS001PRE X x | X X X

SSCADMONPOST X X X X X

§5CH004001PRE X X X R TR

8SCBO04002P0ST X x X Y LR

SSCBDMO0ZPRE X X X T

SSCBHOB001POST X X X X X

SSCRYYDSO0IPOST | X X X X A

SSCBI207c001POST | X " ¥ x X :

Number of analyses | 15 1§ 15 15 14

Note: REPLICATE #1 0id not inciude perchiorate analyws becauss sampie arrived at laboratory out of temperatuce control mits.

25.1.03 All chemical analytical data is provided in a database included as Appendix L of this
report. A table of all detected chemical analytes is included in Appendix L. Octahydro-1,3,5,7-
tetranitro-1,3,5,7 tetrazocine (HMX) is the only explosive compound detected in surface soils. It
was detected only in pre-detonation sample SCBB05001PRE (sample point 001) ot an estimated
concentration of 46 micrograms per kilogram (pg/kg). The reporting limit for HMX in the sample
was 200 pg/'kg.

2.5.1.04 Perchlorate was detected in two post-detonation soil samples from Cerro Balcon (see
Appendix L). Sample SSCBB05001POST (sample point 001) indicated an estimated perchlorate
concentration of 19 pg/ke and sample SSCBYY05C001POST (sample point 022) indicated a
perchlorate concentration of 44.4 pg/kg. Reporting limits for those two samples were 60.2 ug'kg
and 44.4 ug/kg, respectively.

EEG OBCH 22 Contract 8 WE120Y 05-0-0007, TO =501
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2.5.1.05 Table 2-12 provides a summary of metals detected at the site and their ranges of
concentration, Many of the metals were detected in or near 100 percent of the samples. These
may be the result of background concentrations.

Table 2-12.  Basic Statistics: Metals at Cerro Balcon

Ansiytn Sample | Numberof | Numberof | Percent S—

Type Detects Samples Dalects Minimum Maximum Average
Alyménum Pre B B 100 24000.00 28000.00 2616667
Alymimm Post g 8 100 15000.00 0000 2133033
Antimony Pre 4 -6 87 o84 18 1.15
Antimony Post 7 9 ar 08 720 29
Arsenic Pre B § 100 1173 s 200
Arsenic Post 9 8 100 1.10 820 428
Baium Pre ] 8 100 4500 60.00 5200
Barium Post 8 8 100 58.00 170.00 8822
BerySium Pre 6 ] 100 064 1.00 0.78
BaryEum Sost 9 9 00 045 140 0.05
Cadmium Pre 4 8 18 o 084 0.40
Cadmium Fost 7 g 78 006 084 041
Calcum Pre 6 8 00 T100.00 £500.00 867
Calgum Post 9 ] 100 5100.00 12000.00 7400.00
Chwomium Pre & ] 100 4000 11000 7.3
Chromium Post 4 e 100 14.00 130.00 B
Cobalt Pra & 6 100 w0 33.00 IR Y
Cobart Post 4 9 100 1400 3500 aBn
Copper Pre L] G 100 86.00 110.00 %8
Copper Pesl q 9 100 8700 20000.00 348522
ren Pra 8 6 100 43000.00 S7000.00 45588 BT
Iron Pest 9 § 160 35000.00 11000000 | GDEEG67
Lead ] 8 8 100 290 .00 557
Lead Fost g a 100 78 15C00.00 461004
Magnes.um Pro 8 8 100 8200.00 1200000 | 1056667
Magnesium Pest 8 5 100 4000.00 12000 00 7458 8T
Manganeso Pre § & 100 1300.00 1700.00 1466.67
Manganesa Post 9 8 100 810.00 2000.00 1304 44
Marcury Fre ] G 100 ki) 005 004
Mercury Post 9 9 100 0.0z 4.00 047

EEG 0209 224 Contract # W9 120Y-05-00007, TO 46001



en-Timo.Critical Removal Action SITE-SPECIFIC FINAL REPORT

i
i
!
g

Ansiyte Sample | Numberof | Numberof | Percent Concentrations

Nicke! e [3 p 100 2100 4600 050
Nickal Post ] 4 100 860 5100 2061
Potassium Pre i 8 100 4800.00 7300.00 578333
Potassim Post g 4 100 250000 5700.00 85556
Selenium Pre 4 [ &7 055 3240 1%
Selenium Post 8 9 ) 055 1500 L%
Siver Fre 5 6 100 0% 047 037
Silver Fost ¥ g 100 (XL 100 042
Sadum Fre B 3 8 5500 400 24750
Sodwm Post i 9 8 1w 5000 25000
Strontium Pre 6 5 100 29.00 50,00 38.67
Steortim Fost 9 9 100 19.00 8400 3367
Thalaum Fre 4 5 (X 053 47 a0
Thatlum Post 3 g 33 055 420 167
Vanadam Pra 8 ] 100 160.00 190.00 17000
Vanadum Post 9 “ 100 a7.00 27000 17744
Zinc Pre 6 6 100 70,00 11000 | 8833
Tec Past 9 g 100 63.00 200.00 10967
Units = mifligrams per kiogram (mg/kg)

252  Soll Samples from Cayo Lobo

2.52.01 Soil samples collected at the Cayo Lobo site are listed in Table 2-13. A total of 13
complete pre-detonation and 21 complete post-detonation samples were collected. No
background samples were collected.

Table 2-13.  Surface Soil Samples Collected at Cayo Lobo

Ssmple ID Demg Op ID | Sample Point | Sampling Time | Sample Date | Parent Sample
SSCLB0SO0! PRE cLom sam_pil05 0250 am 2005-05-26
SSCLEOS001 POST CLOOY sam_p06 02.53 p.m. 20060926
SSCLB07002 PRE CL002 sam_pi007 1200 p.m. 2005-09-27
S8CLBO7002 POST cLe &am_c007 01 5pm 20060827
SSCLBOROOZRRE CLo0a sam_pi008 1080 am 2008-1002
SSCLB0BO0ZPOST CLO03 sam_pt008 1250 p.m, 2006-10-02
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Sample 1D DemoOpiD | Sample Point | Sampling Yime | Sample Date | Parent Sample
SSCLCOB001PRE CLO04 sam_pi009 0108 pm 2006-1002

SSCLCOR001POST CLo4 sam_ptd09 na2pm 2006-1002

SSCLOOA0ISPRE CLos «am_pGt0 1205pm 2006-1003

SSCLOOSC0SPOST CLODS san p0 0150pm 2006-1003

REPLICATE R CLODS sam_pi010 1158 pm 2006-10-03 SSCLCOS005FRE
SSCLB0S00IPRE CLoor sam_pi011 09.00 am, 2006-10-12

SSCLB0S00IPOST cLoor sam_pt01 11:00am. 2006-10-12

SSCLCOBO0BPRE CLO0G sam_pi012 0805 am 20051012

SSCLCO8N0EPOST CLO0S sam_p012 1Hd0am 2005-10-12

SSCLCOBO0EPOSTMS CLOOS sam_pi012 M0am 2008-10.92

SSCLCOB00GPOSTMSD | CLODG sam_pi012 1100am 2006-10-12

REPLICATE #3 CLOCS sem_pi012 100 am. 2006-10-12 E6CLCOB00GPCST
SSCLD0BAOPRE CLO0a sam_pt013 0980 am 2006-10-23

SSCLD08A001POST CLOCA sam_ps13 1130am 2008-10-23

SSCLE072001PRE CLo10 sam_pi014 007 am 20051102

SSCLB07a001POST cu zam_p0t4 123%pm 20084102

SSCLBGT001PRE cum sam_pio's 008am 20061102

SSCLBOTC001POST Lo sam_pi015 1257 pm. 2006-1102

SSCLD0BR00IPRE CLO0D sam_pi016 1035am 2008-14.02

SSCLO0SH001POST cLoos sam_pi016 fPpm 2008-1102

SSCLDO7TC00IPRE 2 sam_p0\7 S am 20081122

SSCLDOTE001POST cLon2 sam_pi17 1205pm 2008-11.22

SSCLDOTHO01PRE CLo13 sam_pio18 0930am 2008-1207

REPUCATE 84 CLO13 sam_pl018 10:20am 20081207 SSCLDOTRO0IPOST
SSCLDO7ROOIPOSTMS | CLOIS sam_pi18 10X0am 20081207

SSCLOOTMOMPOST cund sam_pi018 1020 am 2006-1207

SSCLDOTLO01POSTMSD | CLO1 sam_pi018 100am A08-1207

SSCLEDT001POST CLOt4 sam_pi0 misam HOT02-14

SSCLFOTH001POST CL01S sam,_pi023 Tdam 20070313

SSCLEOSO01POST CLot8 sam_pi24 1143 am 20070405

SSCLFOS3001POST cLoty sam_pi(25 1136am 2007-04-05

SSCLCOSA001POST CL8 sam_pi026 1050am 2007-04-12

REPUCATE %6 cLose sam_piG2s 1050 am 20070412 SSCLCOSX01POST
Note: REPLCATE #2 was analyzed 'or peschionase cnly.
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252,02 The soil samples were analyzed at STL Chicago for TAL metals plus strontium by EPA
Methods 6010B/7471A, for explosives by EPA Method 8330, and for NG/PETN by EPA Method
8332M; perchlorate was analyzed at STL Sacramento by EPA Method 314.0 (see Table 2-14). In
addition, two split samples—SSCLC05d001 POST(SPLIT) and SSCLCO8006POST(SPLIT)—
were sent to USACE's QA laboratories. Matrix spikes and matrix spike duplicates were run from
samples SSCLCO8006POST and SSCLDO7b001POST.

Table 2414,  Analyses Conducted on Surface Soil Samples Collscted at Cayo Lobo

S Metals | Mercory | Explosives | NGIPETN

50108 T4T1A 8330 332 Porent Sample

REPLICATE #2
REPLICATE #3
REPLICATE #4
REPUICATE #
SSCLBOT002 POST
SSCLBOTO02 PRE
SSCLBOTa001POST
SSCLBO7A001PRE
SSCLBOTC001POST
SSCLBO7c001PRE

SSCLCOBOOEPOST
SSCLDOTBOOIPOST
SSCLCOSE001POST

SSCLT0B00BPOST

SSCLDOTRO01PCST
SSCLDOTH01PRE
SSCLOOTa001POBT
SSCLDO7d001PRE

> ||| ae]|x]2c 3] 2| 3| 2| 3] 5] 3| 0| 3] 5| 3| )

-
xshxhsxxxxuxuxxuxuxk:-cnuuxxx;?
=

| 3] x| | M| o] x> 2]| 2|23 2]>] |3 ) x| | ]| |||
el ol lne|]d| ||| || |M]MIM|| ||| |x]X
s e || e |5 || oo |5t 3 e | e | 2] |3 ]| x| D f )| e ||
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SSCLO0aX01POST X | X X X X '
SSCLDORKOGIPARE X X ‘ X X X
SSCLDOBBO0IPOST X X | X X X
SSCLDOBKO0I PRE X X X X X
$SCLETC001POST X o X X |
SSCLE0SMOOPOST X X X, X X f
SSCLFOSI001POST X X X X x |
SSCLFOTODIPOST | X X X X L
Number of analyses kT M M LY 38
Note. REPLICATE 52 was ar-aiyzed for perchiorate only

2.52.03 All chemical analytical data is provided in a database included as Appendix L of this
report. A table of all detectable chemical analytesiis also mcluded in Appendix L.

2.5.2.04 Perchiorate was detected in three pre-detonation and two post-detonation samples. A
summary of those detections is included in Table 2-15.

Table 215,  Perchiorate Detected at Cayo Lobo

SSCLR0B001 PRE | sam_pi0s Parchioraie P 1
| BSCLBOT002PRE | sem pi007 | Percriorsts 0 ) __]
| SSCLBOSN0ZFRE sam_pil0s | Pgrotiorale i 13.1)

[ SSCLBOTADOTPOST um‘_-gnu TPm | B8J

| SSCLEOTCO01POST | sawm_pti21  Perchicrate e |
}’UTu; ugg |
| J = Estimoted vaiue '

25205 HMX, NG, PETN, and RDX were detected in samples from Cayo Lobo (Table 2-16).

Table 216,  Explosives Detected at Cayo Lobo

| SSCLECTCODIPOST | sam g2 l WX 200 '.

SSCLO0AANOTPIE sam_pi1d 180
SACLDCAROIPOST san_p)13 NG 30

- - —_— -

A
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Sample iD Sampla Point Analyte Result
SSCLFOGO001POST | sam_pt02s PETN 20)
SSCLEO7COOIPOST | sam_pi021 RDX 92000
SSCLFOTO001POST | sam_gilZ3 ROX 810
Units = gig

J = Eatvnated valve

2.5.2.06 Several metals were detected in samples collected at Cayo Lobo. Table 2-17 provides a
summary of those detections. The analytical data from Cayo Lobo is included in Appendix K.

Table 2:47. Basic Statistics: Motals at Cayo Lobo

Analyte Sample | Numberof | Numberof | Percent Cotossbutinns

Type Detects Samples | Detecis Minknum | Maximum | Average
Aluminum Pre 19 13 100 25000.00 41000.00 32000 00
Alymenum BPost 2 pal 100 18000.00 4200000 30571.43
Antimoey Pre 12 13 %2 07 170 14
Antimony Post 21 Val 100 08r 280 1R
Arsenic Pro 2 13 15 044 0.50 064
Arsenic Pos! " b3l &7 048 §40 Rl
Baum Pre 1 3 100 18.00 §300 B15
Banium Pest il bs 100 200 $8.00 BN
Berylium Pre 13 13 100 0.26 0.61 038
Bendbum Pos! i A 100 o 180 060
Cadmium Fre ] 3 a 0gs 055 018
Cadmium Pest 0 4| 43 1] 9.00 073
Caloium Pre 13 13 100 280000 1200000 789231
Calciym Post i pal 100 470000 1300000 863810
Cheomium Pre 13 13 100 19.00 .00 e
Cheomium Pest L 2t 100 16.00 110.00 3910
Cobait Pra 13 13 100 16,00 .00 2552
Cobalt Post 2 Fil 100 1500 .00 714
Copper Pre 13 13 100 5800 8200 753
Copper Post n 21 100 7200 2600.00 800 10
lton Pre 13 13 100 34000.00 83000.00 49307 69
ren Pest N 2! 100 3800000 89000.00 55666.67
Lead Fre 19 13 100 110 420 29
Lead Pest 4] 2 100 25 650.00 185.68
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Analyte Sample | Numberof | Numberof | Parcent Concentrations

Type Detects | Somples | Detects Minlmum | Maximum | Average
Magresim | Pre 19 3 100 1100000 | 1800000 | 1353848
Magnesum | Post 21 n 100 840000 | 2100000 | 1344752
Mangwese | Pre 13 1 100 300 160000 | 9s38s
Manganese | Post 21 2 100 70000 180000 | 102338
Mercury Pre 12 13 2 001 008 002
Mercury Pos! W 21 87 00! 0.04 002
Nickel Pre 13 13 100 1500 2400 2038
packe! Post 2 2 100 1700 4800 2485
Potassiom | Pre 1 13 100 150000 | 0000 | Ms38s
Potassium Post 21 n 100 1300.00 450000 339048
Seleniym Pre 9 13 8 04 150 088
Selenium Post 18 2 8 055 550 199
Siver Pre 12 13 w2 0 0.3 023
Stver Post 2 2 100 012 0.4 0
Sodum Pre 13 13 100 10000 | 660000 | 256154
Sodium Post 2 2 100 140000 [ B400g0 | 283810
Strontium Pre 13 13 100 1500 57.00 254
Strontium Pos! 2 2 100 20 6100 8857
Thatium Pre 13 15 048 4% 115
Thalsum Post 2 ) 055 350 15
Vanadum Pre 13 3 100 140.00 4000 2538
Vanadum Post 2 2 100 110.00 2000 168.10
Zin Pre 13 13 100 4300 160,00 6085
Zine Poat 2 2 100 %0 12000 8387
Units = mp/vg
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3.0 Lessons Learned

3.1 Schedule Impacts

3.1.01 Working on the cays requires strict coordination with the stakeholders to ensure that
operations do not impact nesting patterns of endangered animal species. Close coordination with
FWS is also imperative all year, as other species may also be affected. Access to the cays is
generally prohibited from April through October. The scas during those months are the calmest.

3.1.02 The period of access to the cays allowed by FWS is also the period where the seas are the
roughest. Cayo Lobo has only two safe access points, and only one was available during the
period of operation due to rough seas.

3.1.03 To reduce delays of the field crew, EEG used a small boat to perform reconnaissance
each day before committing a full erew for access to Cayo Lobo. Even with this precaution, the
seas could change en route, and access could be impossible once the crew arrived. Access to
Cayo Lobo was available only about 60 percent of the time that crews were committed.

3.2 Explosives Operation Coordination

3201 EEG coordinated all explosives operations with the following local authorities and
regulatory agencies:

¢ Puerto Rico EQB

¢ FWS

® Puerto Rico DNER

& Puerto Rico police

* Municipality of Culcbra

* Municipality fire department

*  Municipality police

* Federal Aviation Administration (FAA)

32.02 Before the stant of the field effort, EEG personnel mapped out a response plan with the
firc department. EEG had equipment and operators available to ensure that any fires that might
result from its operations could be contained. Additionally, EEG saturated the area with water
before demolition.

EEG 0209 *1 Contract 8 WE120Y-08-00007, TO 80001
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3.2.03 EEG also contacted the FAA because the work sites were along the flight path of the
airport and low-flying aircraft were in the area. The coordinates of the exclusion zone were
provided to FAA and a Notice to Airmen was issued.

3.3 Communications and Security

EEG enlisted the help of a local resident to help with communications. She was able to enhance
EEG's ability to communicate with other residents and 10 help schedule a security team for the
explosives magazines, She was also able 1 help EEG locate local resources and interact with
local agency pemmncl.‘as i result helping to lower the cost of operations,

3.4  Explosives Transport

EEG worked with the United States Coast Guard, the Pucrio Rico port authority, and the Puerto
Rico police bomb squad 10 ensure that the explosives were allowed 1o be transported 10 & boat for
shipping to Culebra Island. The explosives were handed off to EEG by the supplicr using a police
escort. With approval of the port authority, EEG was able to use the commercial dock in Fajardo
to transfer the explosives to a boat and ultimately to Culebra Island. The dock at the Puerto Rico
DNER, owned by the Municipality of Culebra, was used to offload the explosives because of its
proximity to the magazine, which could be reached without crossing populated arcas,

3.5 Explosives Disposal

EEG coordinated operations with the Federal Burcau of Investigation (FBI) during the field effon
to ensure the safety of the explosives. During the Christmas break, EEG transported the
explosives to the FBI for storage, and after the field effort, EEG transferred custody of the
explosives to the FBI for training purposes. This action saved both the FBI and CEHNC money,
as the cost of transporting the explosives was much lower than the cost of disposal and

replacement.
3.6 Munitions Debris Disposal

No smelters are located in Puerto Rico, thus either & portable smelter would have to be brought in
or the munitions debris would have to be shipped to a location off the island for final burning.
Due to the small amount of munitions debris, EEG opted to ship it to the United States mainland
for disposal after it was demilled on site.

EEG 0278 32 Ceniract 8 WO120V-£5.0-0007, 1O 20001
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3.7  Vegetation Clearing

3.7.01 The vegetation in the Cerro Balcon area consists of dense mesquite, acacia, and grasses.
The mesquite and acacia are difficult to cut duve to their woody nature and long thoms. The

mesquite averaged approximately 6 feet tall in the area of the site.

3.7.02 TES performed the initial vegetation cutting using a TAZ [1. The unit was able to cut the
tall mesquite brush down to ground level, making a mulch of the brush. EEG used magnetometer
assistance 1o ensure the remaval of items found beneath the brush,

3.7.03  Even with use of the TAZ, it was possible to reduce the vegetation only an average of one
acre per day in the extreme environment. The cost of using the TAZ, factoring in mobilization
and an oversight person, is approximately $4,500 per day. The cost of an cight-man crew,
including equipment and personnel, is approximately $2,800 per day (minus management
personnel and expenses). A four-man crew can remove only about a quarter acre per day, for a
cost of approximately $11,200 per acre. The cost of using the TAZ was therefore 60 percent less
than the cost of hand-cutting the vegetation.
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4.0 Summary

41  Removal Action

4.1.01 EEG was contracted by CEHNC, under contract W912DY-05-D-0007, Task Order 0001,
and in accordance with the 1997 Action Memorandum prepared by ESE, to provide non-time-
critical surface removal of MEC on Culebra Island and adjacent cays. The objective of the task
order was to safely locate, identify, recover, evaluate, manage, and make final disposition of
MEC and other munitions at various FUDS, property adjoining FUDS, and other federally
controlled and owned sites that had been potentially impacted by MEC or other munitions-related
operations, Based on the Final Work Plan (EEG 2006), EEG was given written notice to proceed
with the surface removal action on April 4, 2006,

4.1.02 Surface MEC were located at the site using electromagnetic-assisted technologies. The
MEC items found were destroyed in accordance with industry standard procedures.
Approximately 1,758 pounds of munitions debris was removed from Cerro Balcon and Cayo
Lobo. The two drums containing munitions debris were shipped to TES in California for final
demilling and destruction, and certification per DoD regulation 4160.21-M-1,

4.1.03 Even though surface MEC was removed from the site, areas outside of the specific search
grids potentially contain additional MEC that erosion of surface soils or land-clearing operations
might uncover. For example, grid CBHOS on the southemn slope of Cerro Balcon was not in the
ariginal search area. Land clearing by the landowner uncovered a 3-inch common round that was
serendipitously found adjacent to the Cerro Balcon access road.

4.1.04 A total of 94 grids and subgrids were cleared of surface MEC and issued Form 948s by
the CEHNC on-site representative. At the Cerro Balcon site, 46 grids totaling approximately 23 9
ucres were completed, On Cayo Lobo, 48 grids totaling approximately 11.2 acres were
completed,

4.1.05 A total of 58 MEC items were located, demilled, and disposed of during the field
operations, including 10 from the Cerro Balcon site (two fuzes, five projectiles, and three
mortars) and 48 from the Cayo Lobo search area. Forty-one of those were BDU33 25-pound
practice bombs. Additional MEC included onc BDU33 signal cartridge, four MK 106 5-pound
practice bombs, one M151 fuze, and one 5-inch 54 MK41 projectile.
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4.1.06 The occurrence of the 3«inch rounds at Cerro Balcon was not expected based on the
original ASR or SASR, although the SASR indicated that Cerro Balcon had been in the artillery
firing range safety fan. Given that 3-inch rounds comprised 50 percent of the MEC located at
Cerro Balcon, it seems likely that those rounds may be relatively widespread in the local arca.

4.2  Environmental Sampling

Soil samples were collected in accordance with the Sampling and Analysis Plan (Appendix E of
the Final Work Plan) (EEG 2006). EEG used the United States Army Cold Regions Research and
Engineering Laboratory (CRREL) 7-sample wheel approach 10 ensure repeesentative sample
collection, The chemical data will be evaluated as part of a comprehensive remedial investigation
of Culebra.

43  Field Effort Costs

REPORTDATE: 0808007 13.03

PERIOD ENDING: 0772707

CLIENT: USAESC, HUNTSVILLE
CONTRACT NAME: CULEBRA REMOVAL ACTION

Total Units incurred Per Task
Labor Env Total
Catagory | Category Rate Task 0200 Fiald Effont Hours Total Cost
Gode (Hea) "';"m""' Task 0700
fHirs)
AC ADMIN/CLERK 82955 354 384 §1.07562
A2 ADMIN'CLERK YR2 82112 82 1,180.1 110 1,1683 $40315.22
A3 ADMINCLERK YR) 34278 800 520 $250204
87 CHEMIST YR2 881.92 1440 5 1715 $10,619.28
GG GEOQLOGIST §5085 1515 15156 906728
G4 GECLOGIST YR2 S6225 05 1694 2003 | $1246068
G2 GISTECYRZ 56188 815 815 s 2
G3 GIS TECH YR $64.34 o 55 85 $546.80
Pl PROJECT MANAGER ST0.79 140 a0 20 s1.628.17
P2 PROG MGR YR2 $130.55 380 1720 2100 741580
M2 | PROJMGRYRZ §7380 190 M55 6545 $48.80720
M3 PROJ MCRYR3 $T6.54 40 10 150 $1.148.10
8 SECURITY GUARD YR2 $2.78 6.302.0 83020 | §149.0615
SV | SITE MANAGER $5288 "ns| 1Lnao0 580 | 19855 | ST M
s2 SITEMGRYR2 355.18 £580 80 080 $46.017.08
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Total Unite Incurred Por Task
Fojom | | 2 | e
Hra) es) Pt
SITE MGR YRS s 25 1385 100 | $W0saD
x2 SRUXO sUPYR2 $838 10150 10150 $94912865
X3 SR UXO SUP YR3 Sor.15 685 985 $8.569.28
H2 SR UXO SUP 4% YR2 $97.15 1340 140 $13.018.10
K3 | SRUXO SUP 4% YRY $10094 120 120 $1.211.28
4 SR UXO SUP 8% YR2 S0 8570 5570 556,128 88
HS SR UXO SUP 8% YR3 s104.70 el %0 saTan
E3 TECH I YR2 srmn 00 3B 458 SN 8 ES
TW | TECHNICAL WRITER 53945 135 138 538
w2 TECH WRITER YR2 $41.12 35 1"mr 162 §625 02
04 UXO SAFEIOC YR2 $793 8509 8809 $67,510.4
05 | UXOSAFEQC OFF YRS a4 ns ne 59019
[+ UXO SAFEXQC 4% YR2 824 1220 1220 S0 056 45
s UXO SAFEIQC 4% YRS 8581 L] 83 b AL
2 UXO SAFE/QC 8% YRZ $8548 7961 7961 $58,050.63
22 UXO SAFEAQC 8% YR $8aTe LTR| LIR] $391564
Et UXO SWEEP TEC YR2 $4a92 17285 80 1,705 STTTA0G
UXO SWEEP TEC YR3 488 715 1ms $8.085 B2
C4 UX0 TEC | YR2 4z 13844 13844 LR
D4 UX0 TEC 1 YRS 4541 e s 45025
D6 | UXO TECI4% YR2 $46.51 ns s §333282
or UXO TEC | 4% YRA 4837 30 a0 $1451
D8 | UXOTECIB%YR2 4830 17208 08| SINnee
0o UXOTEC 18% YR3 $5012 TéA 7ma s3sa7
I UXO TECH N $5678 35 35 (3198.73)
€7 | UXOTECHYR2 $58.95 21527 21527 | $1:%80167
c8 UXO TEC Il YR3 $61.18 852 852 $5.213.39
Cs UXO TEC 11 4% YR2 £61.19 1560 1850 $9.4B445
o UXO TEC I 4% YR3 $6355 20 20 §127.10
D2 UX0 TEC 11 8% YR2 §6144 aner 2007 | S1BmIRTT
03 | UXOTECHS% YR3 $5587 13 ™3 S8
(") UXO TECH W YR2 §70.14 12435 12435 Sa7. 21909
c2 UXO TEC ' YR §7285 138 1138 $820033
o UXO TEC 4% YR2 $T285 830 i8 1) $5,32338
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Tota! Units incurred Por Task
“:-':" Category Rate | yauong | FMENod l::ll Nouw | TouiCom
Code | Teskodo | PSP
m ”
cé UXDTEC 4% YR3 §7565 5 45 g3per
cS Ux0 TEC 8% YR2 L7482 132848 1385 | S 00824
cé UXO TEC I 8% YR3 §78.46 67.7 877 $531014
Fleld Effort Fav
""‘,";r Tash 0400 Tash 0700 Total Coat
Hrs) {Hry)
TOTAL LABOR 445 274560 123 $1,53285081
MATERIALS / EQUIPMENT $10.971.48 $510,204 96 §39851.98 $58028782
TRAVEL $185204 842781482 §57.00 $420 72366
SUBCONTRACTOR $20,137.00 $244.200 11 S- 44181
TOTAL $2.787,.250.80
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5.0 Conclusions

5.0.01 The concentration of MEC locations at the Cerro Balcon site appears to confirm the
primary target area, at the base of Cerro Balcon, identified in the ASR. The entire range fan of the
mortar range, as drawn in the ASR, encompassed an area of approximately 158 acres, including
Cerro Balcon, and was drawn past the top of Cerro Balcon. The discovery of 3-inch common
rounds and an MK 14 suggests that, in addition to being used as a mortar range, as identified in
the ASR, Cerro Balcon might also have been used as a target for gunnery practice. The SASR
identified Cerro Balcon as falling within the historic sufety fan of the artillery firing range. The
discovery of gunnery rounds at Cerro Balcon confirms the SASR findings. The fact that MEC
was located outside the boundaries of the initial search grids area suggests that MEC would be
more widespread in the gencral Cerro Balcon arca, and again confirms (he findings of the SASR
that the military utilized most of Culebra during training exercises.

5.0.02 The 3-inch common round (CBHO8001) found on the southern fank of Cerro Balcon was
located only following land clearing by the property owner. Given the indication that MEC is
more widespread in the general area than it was initially believed to be, more land clearing and
development of the Cerro Balcon area is likely to uncover additional MEC and to present a
potential hazard to property owners,

5.0.03 The EE/CA repon (ESE 1996) noted that the density of ordnance-related debris at Cerro
Balcon was greatest along the fence line, A conversation with a long-time resident of Culebra
indicated that when ordnance items were found in the past (when the area was utilized as a cattle
ranch), the range hands would bury them along the fence lines,

5.0.04 The non-random distribution of MEC on Cayo Lobo indicated that the flight line of
aircraft across the cay was generally from the south-southwest to the north-northeast. The preatest
density of MEC—17 items within 0.92 acres—was located in grid CLCOR, MEC deasity rapidly
decreased away from grid CLCO8. MEC density in the western portion of the search area was
greatly reduced (less than one item per acre). It appears that the grids that were investigated
during the 1995 EE/CA straddled the area of greatest MEC density, No grids on Cayo Lobo to the
east of the 08 line of grids were searched. It seems likely that the 09 grid line would contain some
MEC,
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5.0.05 The significant chemical data collected during this removal action will be further
evaluated in a remedial investigation report. The report will evaluate all chemical data for
Culebra Island and the surrounding cays,
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