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SECTION 1

Introduction

This Preliminary Ordnance and Explosives (OE) Site Assessment Report for the Green Beach
Area (GBA) of the Naval Ammunition Support Detachment (NASD) has been prepared by
CH2M HILL for the Naval Facilities Engineering Command (NAVFACENGCOM) Atlantic
Division (LANTDIV) under Navy Contract N62470-95-D-6007, Navy Comprehensive Long-
Term Environmental Action Navy (CLEAN), District ITI, Contract Task Order 216. This
report addresses response actions taken to minimize risks to human health and the
environment from potential exposure to OE that may have occurred at the GBA resulting
from past Department of Defense (DoD) activities at the NASD on Vieques Island, Puerto
Rico. Specifically, this report will present the findings of the Site Assessment field effort
conducted at the GBA in conjunction with the ongoing Property Transfer of NASD. Because
of the unconfirmed possibility that the GBA was used for military training, LANTDIV

required that a Preliminary Site Assessment be completed to determine whether the GBA

was contaminated with unexploded ordnance (UXO) and/or OE material. This Preliminary
Assessment Report will be presented in accordance with the report outline located in the
approved work plan (CH2M HILL, March 2001).

1.1 Background

This report addresses comments from the Naval Ordnance Safety and Security Activity
(NOSSA) following its review of the Environmental Baseline Survey (EBS) document
prepared for NASD for the western portion of Vieques Island. Review of site historical
information suggested that the GBA, while not identified as an area of concern (AOC) in
literature reviews and earlier site assessments, may have been impacted previously by the
Western Training Area (WTA). The specific concerns:

e The safety concern associated with public access to the GBA that may have been
impacted by UXO/OE and whether or not the WTA extends as far north as the GBA.

NOSSA recommended that the tasks listed below be included in the Initial OE Site
Assessment:

e Archive records search to identify the boundary of the WTA. If the archive search cannot
establish the area boundaries for the WTA, then the Green Beach area immediately north
of Solid Waste Management Unit (SWMU) 4 and any inland openings from the beach
should be used as the basis for the investigation.

e A magnetometer survey recorded by a Global Positioning Satellite (GPS), or other geo-
positioning system, of the area identified by the archive records search described above.
The survey will follow a statistical sampling plan.

¢ Removal of any identified UXO and ordnance components.

TPA/163995/GBA SA_REPORT.DOC 1-1
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SECTION 1 - INTRODUCTION

e Item “a.” above was addressed prior to the field effort associated with this plan. Items
“b.” and “c.” were addressed by the satisfactory completion of the field effort.

jectives of this study we

objeciive
J

1. Perform a visual inspection and geophysical survey to assess whether this parcel was
contaminated with ordnance

2. Propose further action upon reviewing the data gathered from the field

1.2 Project Authorization

On January 31, 2000, President Clinton issued a directive to the Secretary of Defense
stipulating that the Navy shall submit legislation to Congress to transfer NASD on Vieques
Island, Puerto Rico, with the exception of approximately 100 acres of land on which the
Relocatable Over The Horizon Radar (ROTHR) and Mount Pirata telecommunications sites
are located, to the Government of Puerto Rico no later than May 1, 2001.

Legislation was passed by Congress on October 12, 2000, which authorized the transfer of
NASD. In accordance with the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) and DoD requirements, an EBS of NASD was conducted to
assess the possible presence of sites potentially contaminated with hazardous materials
resulting from past activities.

Through the EBS, the Navy identified 17 areas of potential contamination within NASD. Of
these 17 areas, three sites were identified to potentially contain OE. Two of the three sites
are referred to as SWMUs, and the remaining site is referred to as an AOC. These sites are
listed below:

e SWMU 4 - Inactive Waste Explosive Open Burn/Detonation Area
¢ SWMU 6 — Mangrove Disposal Site
* AOC] -Former Operations Area Disposal Site

In addition, a site referred to as the WTA along Green Beach, NASD, Vieques, was identified
as a site that could potentially contain OE. As part of the Navy’s Installation Restoration
Program (IRP), the three sites cited above are being investigated in accordance with the
CERCLA process to assess the potential presence of hazardous constituents at the sites.

1.3 Purpose and Scope

The purpose of this report is to present the findings from the investigation by CH2M HILL
and its subcontractors during the April field activity, as well as any previous investigations
conducted at the GBA. In addition, recommendations will be provided based upon the
findings of the Site Assessment as to whether a more complete characterization of the GBA
is warranted.

TPA/E163995/GBA SA_REPORT.DOC 12
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SECTION 1 - INTRODUCTION

1.4 Project Team

The field team was comprised of LANTDIV and subcontractors including CH2M HILL,
Chemrad (geophysical services), and USA Environmental, Inc. (UXO services). Figure 1-1
presents the project field communication plan for the Green Beach UXO investigation,
including representatives from NOSSA, U.S. Naval Station Roosevelt Roads (NSRR), and
Navy Explosive Ordnance Disposal (EOD).

1.5 Project Objectives

The objectives were to assess whether the WTA extended along the GBA on the
northwestern part of NASD, Vieques, and to evaluate whether this area contained OE. The
Work Plan provided the framework and basic guidance for the performance of the OE site
investigations in an effort to identify actions needed to allow for the safe and effective use of
the site. The planned land use for Green Beach is as a wildlife refuge to be managed by the
Department of the Interior (DOI). The required UXO clearance depth for land designated as
a wildlife refuge is 1 foot below land surface (bls). This OE investigation was executed in
accordance with OPNAVINST 8020.14, Department of the Navy Explosives Safety Policy,
NAVSEA OP 5 Volume 1, Ammunition and Explosives Ashore, U.S. Army Engineering and
Support Center, Huntsville IGD 00-003, Basic Safety Concepts and Considerations for
Ordnance and Explosive Operations.

Specifically, the project objective of the assessment was to evaluate whether the GBA was
contaminated with UXO and/or OE material resulting from Marine training activities in the
WTA of NASD. Since the archive records search of NASD did not document the actual
boundary and training activities associated with the WTA, the OE assessment was
conducted along the beach, access roads, and the brush in between these two areas as
described in the Initial Ordnance and Explosives Site Assessment Work Plan for the Green
Beach Area (CH2M HILL, March 2001). The OE survey consisted of a visual sweep of the
area, and a surface clearance of any identified OE, followed by a geophysical survey of the
area, and an intrusive investigation of all anomalies identified by the geophysical survey.
Figure 1-2 shows the areal extent of the OE assessment. The targeted potential OE for this
site assessment on Green Beach included 20 millimeter (mm) projectiles and pyrotechnics.
This was based on the archives record search, interviews with Navy personnel, and results
from investigations at the former open burn/open detonation (OB/OD) area located
immediately south of Green Beach.

TPA/E163995/GBA SA_REPORT.DOC 1-3
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SECTION 2

Site Description and History
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2.
Vieques is the largest offshore island of Puerto Rico, with a surface area of approximately

51 square miles. It is located approximately 7 miles east-southeast of the eastern end of the
main island of Puerto Rico, where the NSRR is located (Figure 2-1). NASD occupies the
western end of the island of Vieques, encompassing approximately 7,878 acres. The majority
of NASD is undeveloped and heavily vegetated with trees, low-lying brush, and tall grasses.
The southwestern portion of NASD is the least developed, with the exception of the
communications facilities on top of Mount Pirata. The central eastern portion of the NASD
was utilized for munitions magazines, which are scattered throughout the area. The
northeastern portion of NASD is the most developed, containing facilities for the main
support compound. The southeastern portion of NASD contains the ROTHR station and
associated facilities.

NASD was utilized by the U.S. Navy Atlantic Fleet for storage of munitions. The activities at
NASD were directed under the consolidated command of Commander Fleet Air Caribbean,
Naval Forces Caribbean, and Antilles Defense Command, whose headquarters are at NSRR.
The mission of NASD was to receive, store, and issue all ordnance authorized by NSRR for
support of Atlantic Fleet activities. Munitions were stored in numerous bunkers located
throughout NASD. Other than the bunkers, the only other significant developments at
NASD consist of the main support compound located in the northeast portion of the facility,
the Mount Pirata telecommunication sites located in the southwest portion of the facility,
and the ROTHR site located in the southeastern portion of the facility.

Munitions currently are not stored at NASD and no Navy activities are being conducted at
the facility, other than operations at the Mount Pirata telecommunication sites and the
ROTHR facility. The main support compound is not in operation. NASD was transferred to
the DOI (3,100 acres), the Municipality of Vieques (4,000 acres), and the Puerto Rico
Conservation Trust (800 acres) on April 30, 2001.

Green Beach is located on the northwest corner of NASD. The beach has typically been open
to the public for daytime use and is a popular anchorage spot for pleasure boats.

2.2 Physical Description

Green Beach covers an area of approximately 20 acres in the northwest corner of NASD. The
beach area is approximately 1 mile long from the northern tip at Point Arenas to the
southern end near the boundary of SWMU 4. Green Beach is currently part of the DOI
property and is open to the public for daytime use. A dirt road runs parallel to the beach
(north-south) and several dirt road entrances allow beach access. Two small cabanas are

TPA/E163995/GBA SA_REPORT.DOC 2-1
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SECTION 2 - SITE DESCRIPTION AND HISTORY

located in open areas along the beach. A vegetated area runs parallel to the beach between
the beach and the north-south access road. The vegetated area consists of brush and small
trees. The vegetation is light on the southern end of Green Beach, and increase in density
and thickness from south to north along the beach.

2.2.1 Climate

The climate of Vieques is tropical-marine. Temperatures are nearly constant, with an annual
average approximately 79°F. August is the warmest month (82°F) and February the coolest
(76°F). Vieques lies directly in the path of the prevailing easterly trade winds that regulate
the climate of Puerto Rico. The trade winds result in a rainfall pattern characterized by a dry
season from December through July and a rainy season from August to November. Heavy
precipitation may be induced by tropical storms from June to November. The western part
of the island, where NASD is located, averages approximately 50 inches of rainfall per year,
50 percent of which occurs during the rainy season (U.S. Geological Survey [USGS], 1989).

2.2.2 Topography and Surface Water

The topography of Green Beach is fairly flat (Figure 2-2). In general, the site slopes
gradually down from the center to the coastal areas in the north and west beach areas.

The only surface water present at the site occurs in Laguna Arenas (east of the main beach
access road) and in a small lagoon on the southern-most end of Green Beach near Punta
Boca Quebrada. These lagoons are generally very shallow, and are characterized by large
concentrations of mangroves.

2.3 History

The U.S. Navy began using Vieques, in conjunction with NSRR, in the early years of World
War II as a base for Allied fleets. Land was acquired in the eastern and western sectors of
the island between 1941 and 1943. Construction of Mosquito Pier and the building of
facilities and magazines for an ammunition storage depot were generally completed by
1943. The Naval Ammunition Facility (NAF) on Vieques, now known as NASD, operated
until 1948, when ammunition was removed and the facility was closed. The facility was re-
activated in 1962 in response to the Cuban missile crisis.

The mission of NASD was to receive, store, and issue ordnance authorized by NSRR for
support of Atlantic Fleet units. It fulfilled this mission until recently, when the ammunition
storage operations were de-activated and all remaining ordnance was removed. In the past,
training exercises consisting of marine landing operations were conducted along the south
and west beach areas, which include SWMU 4 and Green Beach. In 1978, NASD received
more than 4,100 tons of explosives and ammunition. During this same period, more than
3,500 tons of ammunition and explosives were issued. Trans-shipments amounted to
approximately 1,200 tons.
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SECTION 2 - SITE DESCRIPTION AND HISTORY

The following sites at NASD which potentially contain OE that may have had an impact on
GBA are shown on Figure 2-3:

e SWMU 4 - Inactive Waste Explosive Open Burn/Detonation Area
e Western Training Area

The following sections present the history of these sites.

2.3.1 SWMU 4 - Inactive Waste Explosive Open Burn/Detonation Area

SWMU 4 is located in the southwestern portion of NASD, and was used as an EOD range
from at least 1969 to 1979. According to some reports, SWMU 4 may have been in use since
the late 1940s. This range was used for the disposal of excess and retrograde ammunition
and, on a twice yearly basis, for disposal of unexploded munitions found around the targets
on the Eastern Maneuver Area (EMA) located in the eastern portion of Vieques and not part
of NASD. Other explosive materials disposed at SWMU 4 included material from the
rework of munitions (e.g., loose powder and primers) and ordnance items from the Torpedo
Shop. Materials disposed of at the site included flares and cartridge-activated devices. The
range had a maximum blow limit of 4,000 pounds of TNT equivalent.

SWMU 4 was closed in 1976 to most uses and swept for a 1-mile radius by EOD perscnnel at
least three times (IAS, 1984). The range was reportedly fully closed in 1979, but some UXO
has been found at the site. During the Preliminary Assessment/Site Investigation performed
by CH2M HILL in April, May, and June 2000, ordnance including 20 mm HE, MK-230 fuzes,
and a 60 mm mortar fuze were found at SWMU 4. :

2.3.2 Western Training Area

Very little documentation exists regarding the location and activities that occurred in the
WTA of NASD. The area is noted on a topographic map as the area between the magazine
storage area and Green Beach. Reportedly (according to interviews with NASD personnel),
the U.S. Marine Corps occasionally conducted amphibious assault exercises along Green -
Beach using blank ammunition and pyrotechnics. Documents and interviews confirmed that
no live weapons firing was permitted during training exercises in the WTA, due to its
proximity to storage magazines in the NASD area and the use of the Green Beach area by -
boaters.

2.4 Demographic Profile

Land access to Green Beach is controlled by a security gate at the entrance of NASD.
Tourists and local residents are allowed to visit the beach by either car or boat. Green Beach
is considered a good anchor destination by boaters and is frequented by fishermen.

2.5 Land Use

On April 30, 2001, approximately 4,000 acres were conveyed to the Municipality of Vieques,
3,100 acres (conservation zones) were transferred to the DOI, and 800 acres were placed
under management of the Puerto Rico Conservation Trust. A total of 100 acres have been
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SECTION 2 - SITE DESCRIPTION AND HISTORY

retained by the Navy. The Green Beach area surveyed was only used sporadically by the
Navy for amphibious assaults. Otherwise, it is a popular anchoring area by boaters from
mainland Puerto Rico. The area is located within the 3,100 acres that were transferred to the
Department of Interior.

2.6 Analysis of Historical Records

2.6.1 Obijectives and Activities Conducted

A records search, a site inspection, an aerial photo review, and personnel interviews
conducted during the EBS did not identify any specific environmental issues related to the
former WTA. NASD Vieques has never been used by the Navy as a weapons range. The
documentation obtained during the EBS, however, did not provide detailed information on
the location and activities of the former WTA.

Therefore, a more extensive search of archival records was conducted from March 13-23,
2001, in an attempt to determine the historical uses, activities, and boundaries of the WTA at
NASD Vieques. Records and maps from the 1940s to the 1980s were reviewed. The primary
purpose was to identify whether the WTA is potentially contaminated by explosives or
UXO as a result of past training activities.

Initial inquiry to National Archives and Records Administration (NARA) staff determined
that U.S. Marine Corps records prior to 1940 are kept in the main NARA location in
downtown Washington, DC; records from 1940 to 1950 are kept in the NARA location at
College Park, MD; and all records after-1950 remain in the custody of the U.S. Marine Corps.
The following research activities were conducted:

e Records search at LANTDIV, NSRR, and/or Camp LeJeune. Records are only kept for
3 years at NSRR as per phone conversations with Madeline Rivera. Col. Robert Neller
was contacted at Camp LeJeune, but no pertinent information was obtained.

e Interview and records search at the offices of R. Christopher Goodwin & Associates in
Frederick, MD, for information discovered during a survey of archeological resources at
NASD Vieques

e Interview and records search at the offices of ERM in Annapolis, MD, for records
collected during the EBS

e Records search at the Naval Historical Center (NHC) at Washington Navy Yard in
Washington, DC

® Records search at the Marine Corps Historical Center (MCHC) at Washington Navy
Yard in Washington, DC

e Electronic search of National Archives website (NAILS)

e Records search at the National Archives at College Park and the NARA Cartographic
Research Center in College Park, MD

Records held at the downtown Washington location were not searched, because those

holdings are only for records prior to 1940. The Navy acquired and began using the NASD
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SECTION 2 - SITE DESCRIPTION AND HISTORY

Vieques property in 1941. The results of the archive records search are included in
Section 3.1.3 of this document.

2.7 Previous Investigations

No previous environmental or OE/UXO investigations have been conducted in the WTA
(including Green Beach).

2.8 Previous Removal Actions

No previous removal actions have been conducted in the Green Beach Area.

TPA/E163995/GBA SA_REPORT.DOC 2.8
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SECTION 3

Site Characterization

3.1 Site Assessment Field Effort

3.1.1 Site Description

Green Beach consists of open beach, dirt and sand access roads, and vegetative cover. The
vegetative cover is sparse to the south, and becomes dense to the north. The cover reaches
heights of more than 20 feet at most locations. The sizes of the beach and vegetative cover
areas were estimated at 16 and 12.34 acres, respectively, based on photo images taken in
1994. Actual beach acreage was significantly reduced, however, by the effects of storm
surges associated with Hurricane Georges in September 1998. The actual beach and road
area surveyed was 7.65 acres. The geology consists primarily of beach and dune deposits
made up of calcite, quartz and volcanic rocks, and fragment sand with local magnetite.
Appendix A contains photographs of the field investigation.

3.1.2 Site Assessment Objectives

The objectives of this study were to evaluate and revise the previously completed Archive
Search Report (Technical Memorandum, Summary of Archival Research on the Western
Training Area, Vieques Island, PR, April 6, 2001, included as Appendix B) in an effort to
identify the boundary of the WTA. Because the archive search could not establish the exact
area boundaries for the WTA, Green Beach (located immediately north of SWMU 4) and the
inland openings from the beach were the focus of the assessment.

Following the literature review, the objective was to perform a visual inspection and
geophysical survey to assess whether this parcel was contaminated with ordnance. The
survey was accomplished with several geophysical instruments, with the corresponding
land survey information being recorded by Global Positioning System (GPS).

The final site assessment objective was the reacquisition of all anomalies identified by the
geophysical survey and the subsequent intrusive investigation of each anomaly to identify,
catalog, and properly dispose of all encountered material.

3.1.3 Assessment Tasks Completed
3.1.3.1 Summary of Archive Search Records (ASR)

NASD

In June 2000, CH2M HILL staff observed a map on the wall in a small office in Bldg. 2015 at
NASD. The map appeared to be a USGS topographic map of the west side of Vieques with
military training areas identified. “Marine Training Area” was printed in the western area
near SWMU 4.
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SECTION 3 - SITE CHARACTERIZATION

Personal accounts of retired Marine Corps personnel recall amphibious assaults in the late
1960s on Green Beach, using blank ammunition and pyrotechnics.

LANTDIV

A 1973 Draft Environmental Impact Statement (EIS) entitled Atlantic Fleet Integrated Weapons
Training Ranges (Culebra Study) evaluated impacts of expanding weapons training at
Vieques, as an alternative to live-fire training activities at Culebra Island (which were shut
down July 1, 1975).

The 1973 Draft EIS includes a figure (Appendix B) showing boundaries for the WTA,
comprising an “L” shape along the shoreline from Kiani Lagoon south to Playa Grande
Lagoon and extending inland for roughly 1 mile. The WTA is depicted as a part of “Area 1,”
the Naval Ammunition Depot. The source of information used for this figure is not cited,
either on the figure itself or in the text.

According to the 1973 Draft EIS, the WTA was considered to be part of the “Fleet Marine
Force training complex,” along with the Eastern Training Area and the Surface and Air
Impact Areas on the eastern side of the island. According to the EIS, the WTA was used by
Fleet Marine Force units “primarily for conducting jungle warfare reconnaissance and
ambush exercises. A beach at the westerly part of the area [not depicted on the figure] is
allocated for amphibious training, but it is used rarely. No weapons firing is permitted
during the aforementioned training exercises within the WTA due to its proximity to
storage magazines in the Naval Ammunition Depot.”

R. Christopher Goodwin & Associates

R. Christopher Goodwin & Associates” study of NASD Vieques archaeological resources for
the Navy did not uncover any historical maps indicating the WTA or training activities on
the western side of the island.

A copy of a map prepared by Goodwin was obtained, showing where a Phase I
archeological survey of the NASD was performed. The survey consisted of pedestrian
reconnaissance and shovel test pits at 25-foot intervals. Only a small portion of the western
shoreline was surveyed, however, from Punta Boca Quebrada south about halfway to Punta
Vaca. A considerable portion of the interior was also surveyed. Goodwin archeologists
found one piece of unexploded ordnance—a shell—during the survey, near Punta Boca
Quebrada, within the outer perimeter of SWMU 4; SWMU 4 is the former Inactive Waste
Explosive OB/OD Area.

Environmental Resources Management

None of the references of the EBS showed boundaries of the WTA or evidence of training
activities.

The only relevant information uncovered during the EBS came from interviewing several
people who had worked and/or lived in the area over the past 30 years. The interviewees
either did not remember any training exercises involving Marines landing on the western
shore, or if they did, none involving ordnance other than (possibly) handguns. (These
recollections, or lack thereof, would presumably include the time period of the 1973 Draft
EIS.)
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Between 1948 (when the Naval Ammunition Depot was closed) and 1962 (when the facility
was reactivated during the Cuban missile crisis) the western lands were essentially unused
by the Navy.

Naval Historical Center

At the NHC located at the Washington Navy Yard, Vieques files were searched. Although
several training operations at Camp Garcia on the eastern side of the island were
documented in the files, no mention was found of any other training exercise locations on
the island. No detailed maps of the island were available at the NHC.

Marine Corps Historical Center

At the MCHC located at the Washington Navy Yard, Fleet Marine Force Atlantic Command
Records, newspaper articles, and Battalion exercise records from the 1960s to 1989 were
searched. An undated, hand-drawn map was obtained showing three “best landing
beaches” on the western and northern shores of NASD Vieques. “A” Beach is indicated as
“primary beach” and is a roughly %-mile-long stretch of the north shoreline, centered on the
area now identified by the EBS as AOC J. “B” Beach is shown as a 1-mile-long stretch of the
north shore fronting the main operational area of the NASD support facility, from what is
now designated AOC L westward almost to Mosquito Pier. The third (undesignated)
landing beach is a %-mile stretch of Green Beach, just south of Punta Arenas, including
areas marked “Fuel Tanks” and “Fuel Pier.”

The historian believes this map was created in the 1960s, because of certain markings found
on it. That would put it around the NASD Vieques facility’s reactivation period, following
the Cuban missile crisis. It is not clear, however, whether the map depicts actual landing
activities at the time or Navy/Marine Corps planning for possible future activities.

National Archives at College Park, Maryland

At the National Archives Cartographic Research Center, topographic maps of Vieques
dating from the 1920s to the 1970s and nautical maps dating back to the 1940s were
examined. No sign of any training area was found on the western portion of Vieques.

The Military textual reference section and the Civilian textual reference section provided
maps and records of the Bureau of Yards and Docks (Naval Department), from the 1940s
through the early 1960s.

One of these maps, titled “Maneuver Areas & Corridors Established for LANTFLEX 52,”
identifies the entire western Navy-owned portion of the island (west of the NASD main
operational area) and several miles of surrounding waters as a “maneuver area;” the central
Navy-owned portion (from Isabel Segunda west to Point Brigadier) as another “maneuver
area;” and the eastern Navy-owned portion of the island (east of Point Brigadier) as an
“impact area.” This map also shows the land parcels covering most of what is now NASD
Vieques as “presently occupied by” various private individuals.

Because this map apparently dates to the period when NASD Vieques was not in active use,
it is not clear whether the map depicts actual maneuver activities on the western side at the
time, or Navy/Marine Corps planning for future/proposed maneuver activities.
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National Archives Electronic Search

NARA has a website called NAILs which allows general and specific searches based on
keywords. A search was performed for keywords: Puerto Rico, Vieques Island, U.S. Marine
Corps, U.S. Navy, Training Operations, and variations of all of the above. The only specific
training items that came up in this search were films of training operations in Puerto Rico.
These include:

1949 film by U.S. Army

1950 film by U.S. Army on Operation PORTREX, Joint exercises

1952 film by U.S. Navy on Operation TRAEX

1967 film by U.S. Navy on Operation Springboard

1967 film by U.S. Navy on A-7A Aircraft Ops in PR

1968 film by U.S. Navy on USS Hermitage and USS Raleigh Amphibious Ops

A search was also performed under general records including:

¢ U.S. Marine Corps Holdings, RG 127 and RG 287
» U.S. Navy Holdings, RG 428
¢ San Juan PR 10" Naval District Holdings RG 181.2.9

No document descriptions were found that would respond to the following query: USMC
Amphibious Training Operations on Vieques Island, PR, from 1950-1970.

3.1.4 ASR Summary and Conclusions

A few of the documents and maps reviewed did suggest potential use of the western side of
the island for training, but no specific records of training exercises on the western side of the
island were found.

The only map found during the archival search showing boundaries for the WTA was a
figure from the 1973 Draft EIS entitled Atlantic Fleet Integrated Weapons Training Ranges
(Culebra Study). This information is a secondary information source and the primary source
is not cited, either on the table or in the accompanying text. The description of training
exercises in the 1973 Draft EIS agrees with the general recollections of people interviewed
during the EBS, i.e., that training exercises conducted in the WTA did not use live ordnance.

No evidence was obtained from the supplemental ASR to support a conclusion that the
former WTA was contaminated with OE, other than SWMU 4 (the former Inactive Waste
Explosive OB/OD Area). Reference information is included in Appendix B.

3.1.5 Geophysical Survey

The digital geophysical survey was performed by Chemrad along the Green Beach area.
GPS survey controls were established and a geophysical test plot (prove-out) was conducted
by Chemrad in an open beach area with dimensions of 50 feet by 200 feet. Five pieces of
ordnance ranging from 20 mm projectiles to 60 mm mortars were buried 6 to 12 inches deep
in the beach sand. Two geophysical surveys were performed in the prove out area,
including a towed array of five Schonstedt 52CX fluxgate magnetometers, followed by a
White Spectrum XLT active metal detector. Navy EOD personnel from the NSRR provided
inert ordnance for the prove-out to set up calibration and detection limits on the
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instruments. Once the prove-out was satisfactorily completed, USA Environmental, Inc.
personnel performed a visual surface clearance prior to geophysical surveys to insure that
the geophysical survey personnel were not exposed to potential unnecessary risk from UXO
located on the ground surface. Following the visual surface clearance, Chemrad performed a
DGM survey with a towed array of five Schonstedt 52CX fluxgate magnetometer on 7.65
acres along the beach and road areas covering 100 percent of these areas. The array of the
magnetometers was towed behind an ATV, while collecting digital geophysical data and
GPS data in the open beach and road areas. The data were collected from the instruments at
a rate of 3 three data points per second, which equates to essentially collecting a data point
for every square foot of area beneath the array. The precise X and Y coordinate location of
each data point was determined by the GPS receiver mounted on top of the array. All GPS
information was referenced to an established landmark close to the Green Beach Area. The
data were processed onsite after an area of approximately 10,000 square feet was surveyed.
All anomalies meeting the criteria for further investigation (greater than 40 counts per
second) established during the prove-out were excavated to determine whether UXO was
present and whether the anomaly analysis criteria was accurate. With this method, 100
percent of a site was DGM-mapped and all identified anomalies were intrusively
investigated, resulting in a clearance to a depth of 1 foot bls as required by the intended
future land use. Figure 3-1 depicts the geophysical survey areas and military items found.

Five sample grids of varying dimensions, covering a total area of 1.33 acres along the beach -
and roads, were surveyed with the White Spectrum XLT All Metals Detector. This
instrument detected non-ferrous metals such as aluminum photoflash cartridges that would
otherwise be missed by the fluxgate magnetometers. The White was conducted within grids
located in areas typically used for the type of training reported to have been conducted in
the GBA. Non-ferrous military ordnance and training items such as the aluminum
photoflash cartridges were expected to be located in areas where personnel participating in
amphibious assault training would have traversed from the beach into the heavily vegetated
island interior.

Within the heavily vegetated areas, a path was cleared by or under the supervision of a
UXO team member. The intent of the path was to allow geophysical surveying to be
conducted in areas of dense vegetation where traversing would most likely have occurred
during training exercises, without clear-cutting by surveying along existing paths which
were generally less densely vegetated. These traverses progressed along the path of least
resistance. This method allows a preliminary or reconnaissance level survey to be conducted
in locations that will provide information representative of the densely vegetated portion of
the GBA. The actual length of the path covered was 3.11 miles, of which 2.36 miles were
covered with the Schonstedt 52CX Magnetometer. Geophysical data are included in
Appendix C.

3.1.6 UXO Survey

USA Environmental, Inc., personnel verified the anomalies by excavating the area flagged
by the geophysical team. A total of 591 targets identified by the geophysical contractor were
investigated by the UXO team in accordance with the Statement of Work (SOW). Appendix
D includes a list of the 591 targets identified. These items were excavated, identified,
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and properly disposed of by USA UXO personnel. Appendix E contains copies of the USA
Environmental Field Logs describing the field effort and the findings.

3.1.7 Evaluation of Statistical Applications

Green Beach was divided into two sectors simply recognized as the beach and the vegetated
island interior. Statistical sampling was based, not on previous models like site stats/grid
stats that use specialized software to generate random grids to be investigated, but rather on
a probability sampling plan that considered the terrain, vegetation, and likely areas that
might contain UXO because they are assessable.

Probability sampling provided a statistical approach that supported estimation or decision
making to determine if UXO contamination existed on the site. The clear open area along the
beach was 100 percent mapped using digital geophysmal methods (DGM) resulting in no
discovery of UXO.

The vegetated island interior of Green Beach was surveyed using a meandering path DGM
survey along a corridor five feet wide and in excess of 20,000-ft long resulting in no
discovery of UXO. The meandering path survey covered approximately 8 percent of the
vegetative area.

The development of this approach included expert knowledge of the site, randomization in
selecting the meandering path, and consideration of terrain and vegetation. This approach
utilized the elements of a Total Assessment Strategy needed to provide defensible
documentation. The amount of the statistical sampling area was determined based on
USAESCH'’s UXO sampling protocols as listed in EM 1110-1-4009, OE Response. The
minimum area required for a site less than 50 acres was 5.0 percent and the recommended
minimum area was 7.5 percent. The vegetation area probability sampling was conducted on
an area that exceeded 8.0 percent.

No UXO was discovered in either of the sample areas and no evidence was discovered to
indicate that the area had ever been used for live fire training exercises that would leave
behind a UXO problem. Recommendations for institutional controls are contained in
Section 4.

At sites where no UXO is identified during the assessment has determined that statistics
should be employed with caution. This is because most, if not all, of the currently available
statistical methods use algorithms that require values for input parameters such as: upper
and lower confidence levels, total area of project site, total area surveyed, number of UXO
found, or acceptable UXO density for future land use. This will result in a UXO density even
when no UXO has been found because of the uncertainty associated with less than 100
percent survey coverage.

In summary, using a statistical method while requiring a high confidence limit in the result
would certainly result in an estimated UXO density greater than zero regardless of the site
history or absence of identified UXO. Unfortunately, this can result in unnecessary
characterization efforts and/or restrictions on future land use. Specifically, at a sector such
as the island interior portion of GBA, evaluating the historical and physical evidence
provides a more accurate assessment than one that would result from employing statistical
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methods. For these reasons, it is recommended that the assessment of the potential for OE
contamination of the Green Beach Area be based upon the results of the physical evidence.

3.2 Source, Nature, and Extent of Anomolies

A total of 591 anomalies were investigated. Most of the ferrous items were metal objects
from the former sugar cane operations, including railroad spikes and bolts.

No UXO or OE was encountered within the project area. Futhermore, no photoflash
cartridges were encountered as anticipated. Military items found included fired and unfired
blank cartridges, small arms, and lead slugs. The two .45 caliber slugs identified are rmost
likely not related to military training exercises, considering the timeframe in which the area
was used.

Most of the non-ferrous anomalies consisted of aluminum cans, aluminum pull tabs, or
pieces of foil including meal ready-to-eat (MRE) ration bags. The larger pieces of metal that
were found were associated primarily with construction debris dating back to the area’s
sugar cane production days and/or the railroad that ran adjacent to that area. Most of these
items were found around a molasses tank by the side of the beach access road. In addition,
some anomalies were determined to be iron-containing rocks used as a sub-base for the
road.

All items recovered were non-hazardous, and were disposed of at the permitted Dry Trash
Landfill at NASD.

3.3 Description of Military-Related ltems Encountered

The area was cleared to a depth of 1 foot as specified in the Work Plan. No ordnance items
were recovered. The following table shows the Military-Related Items recovered during
excavation of the anomalies.

Item ~ Material Quantity
7.62 mm machine gun cartridge, blank, one not expended Brass 8
30 mm cartridge, blank, expended Brass 8
5.56 mm M-16 cartridge, blank, expended Brass 2
45 caliber slug Copper-covered lead 2
7.62 mm Ammo link, automatic weapon Steel 1
TOTAL ITEMS FOUND 21

In addition to the ammunition-related items, a military bayonet was found along the road at
a depth of 1 foot. '

Because of the insignificance of the findings, sections dedicated to Risk Assessment,
Corrective Action, and Alternatives for Corrective Action are not warranted and will not be
presented in this report.
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SECTION 4

- Conclusions and Recommendations

4.1 Conclusions

The results of the Preliminary Site Assessment indicate that no UXO or OE is present to a
depth of 1 foot bls on the beach and road areas of Green Beach. In addition, no ordnance
was detected from the surveys conducted in the densely vegetated areas between the beach
and the roads. In general, the UXO/OE survey supported historical information for the site
which determined that the site was never used as a range or otherwise exposed to live fire
from military munitions. The findings of the geophysical survey and anomaly recovery
identified 22 military training-related items, but no UXO. In accordance with the available
regulatory and DoD Guidance, these findings do not require an evaluation of risk, nor do
they warrant preparation of response action alternatives. The only potential risk represented
by the types of items found would be the possible accidental firing of a small arms blank
cartridge. The small arms blank cartridges, of which all but one were expended, have no
projectiles and the only potential risks upon discharge would be a flash powder burn and
noise impacts.

4.2 Recommendations

The Preliminary OE Site Assessment was planned and executed in accordance with the
intended land use for GBA as the Vieques National Wildlife Refuge. The refuge, which
encompasses 3,100 acres, will be managed by the DOI. Public access will be limited to
daytime use only between the hours of 6 a.m. and 6 p.m. Considering the current and
expected future land use and the conclusions presented above in Section 4.1, CH2M HILL
recommends that No Further DoD Action is Indicated (NFDAI) for the GBA."
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1. Background

As directed by Presidential Directive in January 2000 and authorized by Congress in
October 2000, the Secretary of the Navy will transfer —no later than 1 May 2001 —most of
the real property that comprises the former Naval Ammunition Support Depot (NASD),
located on the western side of Vieques Island, Puerto Rico (PR), to the Municipality of
Vieques, the Puerto Rico Conservation Trust, and the Department of Interior (DOI). In
accordance with regulations governing transfer of Federal property, the U.S. Navy
completed an Environmental Baseline Survey (EBS) to determine the environmental
suitability of the property for transfer in October 2000.

Through the EBS, the Navy identified 17 areas (encompassing about 490 acres) at NASD
Vieques as potentially contaminated. Of these 17 potentially contaminated areas, 14 are
located on property to be transferred to the Municipality of Vieques and 3 are located on
property to be transferred to DOI. These areas are being investigated through the
Navy’Installation Restoration program.

Another area of potential environmental concern that was identified during the EBS is the
former “Western Training Area” (WTA), which is thought to have occupied the western and
southwestern portions of NASD Vieques. The WTA reportedly was used for training
exercises, including infrequent beach landings, by the Marines. The time periods involved
were assumed to have been 1941-1948 and 1962-1980s, because those are the periods during
which NASD Vieques was actively used by the Navy and Marine Corps.

However, none of the documents reviewed for the EBS identified the specific location of the
WTA or documented any specific training exercises that were performed at the WTA.

2. Objectives and Activities Conducted

A records search, a site inspection, a review of historical aerial photos, and personnel
interviews conducted during the EBS did not identify any specific environmental issues
related to the former WTA. The documents reviewed did not indicate that NASD Vieques
had ever been used by the Navy as a weapons range. However, the documentation obtained
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during the EBS did not identify the location of the former Western Training Area or confirm
whether or not Marine training exercises were conducted at this area.

Therefore, additional interviews were conducted in February and April 2000 and a more
extensive search of archival records was conducted from March 13-23, 2000, in an attempt to
determine the historical uses, activities, and site boundaries of the WTA at NASD Vieques.
Records and maps from the 1940s to the 1980s were reviewed. The primary purpose was to
identify whether the WTA is potentially contaminated by ordnance explosives or
unexploded ordnance (OE/UXO), as a result of past training activities.

An initial inquiry to National Archives and Records Administration (NARA) staff
determined that US Marine Corps records prior to 1940 are kept in the main NARA location
in downtown Washington, DC; records from 1940 to 1950 are kept in the NARA location at
College Park, MD; and all records post-1950 remain in the custody of the US Marine Corps.

The following research activities were conducted and the information obtained from each
one is summarized in the following subsections:

¢ Interviewed personnel at NASD Vieques, Naval Station Roosevelt Roads (NSRR) in
Ceiba, PR, Marine Corps Base Camp LeJeune in North Carolina, and offices of the Naval
Facilitities Engineering Command, Atlantic Division (LANTDIV) (in Norfolk, Virginia),
to determine the availability of any pertinent records and obtain any first-hand
recollections of training exercises

¢ Interviewed project staff and reviewed project files at the offices of R. Christoper
Goodwin & Associates in Frederick, MD, to obtain any relevant information discovered
during a survey of archeological resources at NASD Vieques

» Interviewed project staff and reviewed project files at the offices of Environmental
Resources Management (ERM) in Annapolis, MD, to obtain relevant documents
collected during the October 2000 EBS for NASD Vieques

e Archival records search at the Naval Historical Center (NHC) at Washington Navy Yard
in Washington, DC

¢ - Archival records search at the Marine Corps Historical Center (MCHC) at Washington
Navy Yard in Washington, DC

» Electronic search of National Archives website (NAILS)

e Archival records search at the National Archives at College Park and the NARA
Cartographic Research Center, in College Park, Maryland

Records held at NARA’s downtown Washington location were not searched, because those
holdings only contain records prior to 1940. The Navy acquired and began using the NASD
Vieques property in 1941.

2.1. NASD Vieques

In June 2000, CH2M HILL staff observed a map on the wall in a small office in Bldg. 2015
(Public Works) at NASD Vieques. The map appeared to be based on a USGS topographic
map of the west side of Vieques, with military training areas identified. “Marine Training
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Area” was printed on the western area, near SWMU-04. When the team returned in
November 2000, the Puerto Rican Police had taken over Bldg. 2015 and the office was bare.
Subsequent attempts to locate this map have been unsuccessful.

A retired Navy SEAL who trained on Vieques Island from 1968-1969 (and still resides there)
was interviewed in February 2001. According to his recollection, only blanks were used
during training on the western side of Vieques. No live ordnance was used. Another local
resident, recalled amphibious assaults in the late 1960’s on Green Beach, using blanks and
pyrotechnics.

A former Marine from Puerto Rico, who is now employed by a Navy contractor, was
interviewed in April 2001. He took part in an amphibious assault training exercise with
Marine Corps Unit MEW-26 in the spring of 1984. Marines were deployed from NSRR via
ship and landed on Green Beach in small landing craft. The training scenario involved one
group of Marines hiding on the beach as the “enemy” for the other, amphibious assault
group to attack. Troops fired machine guns loaded with 7.62-mm blank rounds and M-16
rifles with 5.62-mm blanks and threw smoke grenades. Pyrotechnic “flash bang” simulators
(aluminum cartridges about 2-in in diameter and 4-in tall) were nailed to trees in the brushy
area next to the beach, about 1 foot off the ground, and were set off by tripwires to simulate
an ambush. These pyrotechnic simulators also could be set off by friction or heat.

To summarize, no training records or information about the boundaries of the WTA were
found at NASD Vieques. However, interviews provided first-hand recollections to
substantiate that live fire was not used in training exercises on the western side of the island.

2.2. Naval Station Roosevelt Roads (NSRR)

Madeline Rivera confirmed that the Environmental Operations Division (EOD), which is
part of the Public Works Department, can only retain these types of records for 3 years.
Because it has been more than 3 years since the Marine Corps used NASD Vieques for
training exercises, relevant records are not available.

In April 2000, Carlos Vigo conducted an archive records search at NSRR and found two
1963 letters, requesting and approving an explosives disposal area at NASD Vieques, and a
map identifying the actual center point of the explosives disposal area (now SWMU-04).
These documents do not relate to training exercises at the WTA, but they provide additional
information about SWMU-04 for the IR program.

No records of training or about the boundaries of the WTA were available at NSRR.

2.3. Marine Corps Base Camp LeJeune

At Camp LeJeune, EOD Officer (Donald Hashegan) stated that they do not have any
available records of past Marine training exercises at NASD Vieques.

Colonel Robert B. Neller and Gunnery Sergeant Timothy R. Hoffman (G3) from the 2nd
Marine Division were interviewed. To the best knowledge of personnel now, Green Beach
was only used as a landing beach for amphibious training and no dud-producing ordnance
was used there. According to range regulations dated 1992, the Green Beach area was a
popular anchor location for boaters; it was used for amphibious attack exercises only; and
no dud-producing fire was allowed to be used in this area. (These regulations are found in
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AFWTFINST 3120.1M and are available under the military secure internet site
AFWTFSEC.navy.smil.mil.)

In summary, no specific records of training exercises or the boundaries of the WTA were
available at Camp LeJeune, but other information indicated that live fire was not allowed in
the WTA.

24. LANTDIV

Jay Newbaker (EFDLANT) provided an excerpt from a 1973 Draft Environmental Impact
Statement (EIS) entitled Atlantic Fleet Integrated Weapons Training Ranges (Culebra Study). The
Draft EIS evaluated impacts of expanding weapons training at Vieques, as an alternative to
live-fire training activities at Culebra Island (which were shut down July 1, 1975).

The Draft EIS includes a figure (see Attachment 1) showing boundaries for the Western
Training Area, comprising an “L” shape along the shoreline from Kiani Lagoon south to
Playa Grande Lagoon and extending inland for roughly 1 mile. The WTA is depicted as a
part of “Area I”, the Naval Ammunition Depot. The source of information used for this
figure is not cited, either on the figure itself or in the text.

According to the 1973 Draft EIS, at that time, the WTA was considered to be part of the
“Fleet Marine Force training complex”, along with the Eastern Training Area and the
Surface and Air Impact Areas on the eastern side of the island. According to the EIS, the
WTA was used by Fleet Marine Force units “primarily for conducting jungle warfare
reconnaissance and ambush exercises... A beach at the westerly part of the area [not
depicted on the figure] is allocated for amphibious training, but it is used rarely. No
weapons firing is permitted during the aforementioned training exercises within the WTA
due to its proximity to storage magazines in the Naval Ammunition Depot. ”

In summary, the 1973 Draft EIS provides a description of training exercises in the WTA,
statingthat live fire was not used; it also provides a map showing generalized boundaries,
but does not cite a primary source for those boundaries.

2.5. R.Christoper Goodwin & Associates

Mike Simmons, Project Manager for the Navy’s study of NASD Vieques archaeological
resources, provided information obtained by that project. Goodwin’s review of historical
source documents did not uncover any historical maps indicating the Western Training
Area or training activities on the western side of the island.

Goodwin performed a Phase I archeological survey of the NASD. The survey consisted of
pedestrian reconnaissance and shovel test pits at 25-foot intervals. However, only a small
portion of the western shoreline was surveyed, from Punta Boca Quebrada south about
halfway to Punta Vaca. A considerable portion of the interior was also surveyed. Goodwin
archeologists found one piece of unexploded ordnance —a shell —near Punta Boca
Quebrada, within the perimeter of SWMU-04. SWMU-04 is the former Inactive Waste
Explosive Open Burn/Detonation (OB/OD) Area that is being further investigated under
the Navy’s Installation Restoration (IR) Program.

WDC/SUMMARY OF ARCHIVAL RESEARCH_040601v1.D0C 4
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2,6. Environmental Resources Management (ERM)

Matt Klimoski, project manager for the October 2000 Environmental Baseline Survey (EBS)
of the NASD, furnished a copy of all EBS reference documents pertaining to the western
portion of Vieques Island. None of these references showed boundaries of the WTA or
evidence of training activities.

Mr. Klimoski confirmed that the only relevant information uncovered during the EBS came
from interviewing several people who had worked and/or lived in the area over the past 30
years. He showed them historic aerial photos and prompted them for their memories of
activities at NASD. The interviewees either did not remember any training exercises
involving Marines landing on the western shore, or if they did, none using ordnance other
than handguns firing blanks (although the occasional unauthorized use of live bullets could
not be definitively ruled out). (These recollections would presumably include the time
period of the 1973 Draft EIS.)

Between 1948, when the Naval Ammunition Depot was closed, and 1962, when the facility
was reactivated during the Cuban missile crisis, the western lands were essentially unused
by the Navy. Mr. Klimoski cautioned that the EBS had found some engineering drawings
dating from the inactive period (1949-1961) that depicted proposed plans being considered
for that area, which were never implemented; other plans and maps from that period might
reflect planning, not actual land use. (On the other hand, because a 1995 search of the
National Archives found extensive records of training on Culebra Island, he would expect to
find the same kinds of records in the Archives for the WTA, if there was significant level of
training on the western lands.)

2.7. Naval Histprical Center

No records of training exercises on the western side of the island or detailed maps were
found at the Naval Historical Center (NHC) at Washington Navy Yard.

The Historical Reference Archivist (Mike Walker) provided access to records of Amphibious
Historical Reference Archivist (Mike Walker) provided access to records of Amphibious
training on Vieques Island post-1946 and Fleet records post-1968. Notes were taken,
because copying was not permitted.

Although several training operations at Camp Garcia on the eastern side of the island were
documented in the files, no records of any other training exercise locations on the island
were found.

2.8. Marine Corps Historical Center

At the Marine Corps Historical Center (MCHC) at Washington Navy Yard, Fleet Marine
Force Atlantic Command Records, newspaper articles, and Battalion exercise records from
the 1960s to 1989 were searched. (Records prior to 1960 have been sent to the National
Archives.) Most of the records concerning training exercises did not list details such as
beach landing locations. Some records did mention Red Beach, Garcia Beach, or Blue Beach,
which are all located in the Eastern Maneuver Area (EMA) on the eastern end of Vieques.

An undated was obtained showing 3 “best landing beaches” on the western and northern
shores of NASD Vieques. “A” Beach is indicated as “primary beach” and is a roughly V-

WDC/SUMMARY OF ARCHIVAL RESEARCH_040601V1.00C 5



SUMMARY OF ARCHIVAL RESEARCH ON THE WESTERN TRAINING AREA,VIEQUES ISLAND, PR

mile-long stretch of the north shoreline, centered on the area now identified by the EBS as
AOC]. “B” Beach is shown as a mile-long stretch of the north shore fronting the main
operational area of the NASD support facility, from what is now designated AOC L

westward almost to Mosauito Pier. The third (undesignated) ]qndlpo beach is a Yo-mile

GARR QRLIVOL W AVAVS ALY L0, A5 Uik (WAl odnaiart pE=9 3 ey [ S w1 ¢

stretch of Green Beach, just south of Punta Arenas, mcludmg areas marked “Fuel Tanks”
and “Fuel Pier” (see Attachment 3).

The MCHC historian who assisted with the research believes that this map was created in
the 1960s, because of certain markings found on it. That would put it around the NASD
v’ieques 1acnity s reactivation pénoa, Iou()ng the Cuban missile crisis. It is not clear,
however, whether the map depicts actual landing activities at the time or Navy/ Manne

Corps planning for possible future activities.

No records of training exercises or information about the boundaries of the WTA were
found at the MCHC.

2.9. National Archives at College Park, Maryland

At the Cartographic Research Center, topographic maps of Vieques dating from the 1920’s
to the 1970’s and nautical maps dating back to the 1940’s were examined. No sign of any
training area on the western portion of Vieques was found.

The Military and Civilian Textual Reference sections provided maps and records of the
Bureau of Yards and Docks (Naval Department), from the 1940’s through the early 1960’s.
The records were mostly permits, deeds, property dispute memos, parcel maps and
descriptions, and land acquisition maps. Most maps showing Naval property referred to
most of the western area of Vieques as the Ammunition Storage Area.

Two real property maps of Vieques Island, circa 1952, were copied from the Bureau of Yards
and Docks files. These maps delineate and provide acreage for parcels of Navy-owned
lands, Navy-owned lands on lease, Navy-owned lands on permit, and privately-owned
lands on Vieques Island (see Attachments 4 and 5).

One of these maps, titled “Maneuver Areas & Corridors Established for LANTFLEX 52"
(Attachment 5), identifies the entire western Navy-owned portion of the island (west of the
NASD main operational area) and several miles of surrounding waters as a “maneuver
area”; the central Navy-owned portion (from Isabel Segunda west to Point Brigadier) as
another “maneuver area”; and the entire eastern Navy-owned portion of the island (east of
Point Brigadier) as an “impact area.” This map also shows the land parcels covering most of
what is now NASD Vieques as “presently occupied by” various private individuals.

Again, it is not clear whether the map depicts actual manuever activities on the western side
at the time, or Navy/Marine Corps planning for future/ proposed/ potential manuever
activities. (This map was created in the 1950s, during the time when the NASD area was not
actively utilized by the Navy/Marine Corps. However, as the films described in the
following section, it appears that some training exercises were conducted during this
period.) It is also not clear whether it refers to land or sea maneuvers, or both.

WDC/SUMMARY OF ARCHIVAL RESEARCH_040601V1.00C 6
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2.10. National Archives Electronic Search

NARA has a website (called NAILs) that allows general and specific searches based cn
keywords. A search was performed for keywords: Puerto Rico, Vieques Island, US Marine
Corps, US Navy, Training Operations, and variations of all of these. The only specific
training-related items that came up in this online search were films of training operations in
Puerto Rico:

1949 film by US Army

1950 film by US Army on Operation PORTREX, Joint exercises

1952 film by US Navy on Operation TRAEX

1967 film by US Navy on Operation Springboard

1967 film by US Navy on A-7A Aircraft Ops in Puerto Rico

1968 film by US Navy on USS Hermitage and USS Raleigh Amphibious Ops

A search was also performed under general records including:

e US Marine Corps Holdings, RG 127 and RG 287
e US Navy Holdings, RG 428
¢ San Juan PR 10th Naval District Holdings RG 181.2.9

No document descriptions were found that would cover the following query: USMC
Amphibious Training Operations on Vieques Island, PR, from 1950-1970.

3. Summary and Conclusions

In summary, the documents and maps reviewed suggested that the western end of NASD
Vieques was used by the Marines for occasional amphibious assault training. Additional
anecdotal evidence about former training exercises was obtained from interviews. However, -
no records of specific training exercises or definitive training locations on the western side
of the island were found. None of the historical maps provided evidence that could be used
to delineate the boundaries of the WTA.

The only map found during the archival search showing possible site boundaries for the
Western Training Area was a figure from the 1973 Draft EIS entitled Atlantic Fleet Integrated
Weapons Training Ranges (Culebra Study). This figure (Attachment 1) is a secondary
information source and no primary source is cited on this figure. The text states that a beach
at the western end was designated for amphibious training, but was rarely used.

Documents and interviews both confirmed that no live weapons firing was permitted
during training exercises in the WTA, due to its proximity to storage magazines in the
Naval Ammunition Depot (1973 Draft EIS) and the use of the Green Beach area by boaters
(1992 range regulations).

The description of Marine training exercises found in the 1973 Draft EIS agrees with the
personal recollections of the people who were interviewed and the 1992 range regulations:
that training exercises conducted in the WTA were amphibious or land-based and that live
ordnance was not used, only blanks and pyrotechnics. '

No evidence was obtained to support a conclusion that the former WTA is contaminated by
explosive ordnance or UXO as a result of past training activities. The possible UXO

WDC/SUMMARY OF ARCHIVAL RESEARCH_040601V1.00C 7
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contamination in the vicinity of SWMU-04 (the former Inactive Waste Explosive Open
Burn/Open Disposal Area) is being investigated separately under the IR Program.

4. References

The fpllowing documents were obtained from NSRR archival files:

1963

1963

1963

Explosives disposal area ashore at NAD Vieques, approval documented P.R. F-
121:HMR 13 SEP 1963 by Chief, Bureau of Naval Weapons

U.S. Naval Station, Navy #1506 request dated 26 Aug 1963 by Naval Speed Letter Code
85 8027 Serial: 0228 dated 26 AUG 1963.

Map of NAD Vieques identifying the actual center point of the explosives disposal area.

The following documents were obtained from LANTDIV electronic archive files:

1973

Atlantic Fleet Integrated Weapons Training Ranges (Culebra Study). Draft Environmental
impact Statement, prepared for Commander in Chief, U.S. Atlantic Fleet, by Tippetts-
Abbett-McCarthy-Stratton Engineers and Consultants, New York, NY, 30 March 1973.
Part 3, Vieques. (Provided as Adobe Acrobat (PDF) file.)

The following documents were obtained from EBS files at the offices of ERM:

2000 Environmental Resources Management, Environmental Baseline Survey, Naval
Ammunition Support Detachment Vieques, Vieques Island, Puerto Rico, October 2000.

1988 A.T. Kearney, inc. and K.W. Brown & Associates, Inc. Phase Il RCRA Facility
Assessment of the Naval Ammunition Facility, Vieques Island, Puerto Rico, October
1988.

1984 Greenleaf/Telesca Planners, Engineers, Architects, Inc. and Ecology and Environment,
inc. Initial Assessment Study of Naval Station Roosevelt Roads, Puerto Rico, September
1984.

1995 U.S. Army Corps of Engineers, Ordnance and Explosive Waste Archives Search Report
for Culebra Island National Wildlife Refuge, Culebra, Puerto Rico, February 1995,

MAPS AND DRAWINGS

1936 & 1937 Environmental Resources Management, Isla De Vieques, Puerto Rico, Environmental
Findings from Aerial Photographic Analysis for the Naval Ammunition Storage
Detachment, Imagery Date: 1936 & 1937

1959 Environmental Resources Management, Isla De Vieques, Puerto Rico, Environmental
Findings from Aerial Photographic Analysis for the Naval Ammunition Storage
Detachment, Imagery Date: 1959

1964 & 1967 Environmental Resources Management, /sla De Vieques, Puerto Rico, Environmental
Findings from Aerial Photographic Analysis for the Naval Ammunition-Storage
Detachment, Imagery Date: 1964 & 1967

1951 US Navy. Map of Camp Area, Vieques, P.R., 30 June 1851 (in two maps).

Nov 1999 Department of the Navy Naval Facilities Engineering Command, LANTDIV. Real Estate
Summary Map, US Naval Station Roosevelt Roads, Puerto Rico, 12 November 1999.

1980 Defense Mapping Agency Hydrographic Topographic Center, Combat Training Chart,
Isla de Vieques, Western Part, 12 July 1980.

1947

US Navy Public Works. Map of US Naval Ammunitions Depot, Vieques, Puerto Rico, 30
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June 1947.

1985 US Navy. Figure 3-1, Present and Former Boundaries of the Grazing Lease Areas on the
NAF and EMA, 1985 (from USGS 1951 base map).

Undated US Navy. Figure 1-2, Habitat Types on Vieqgues Island, undated (based on USGS isla de

Vleques P.R. Quadrangle).

The following documents were reviewed at the Naval Historical Center (copying was not permitted):

1946-1990 Amphibious Forces Command Files.
1968-1999 Department of Navy, Atlantic Fleet Weapons Training Facility, Commanding Officer
Logs.

The following documents and maps were copied at the Marine Corps Historical Center:

1966 United States Marine Corp, 1st Battalion, 6th Marine, 2nd Marine Division, Fleet Marine
Force. Post Deployment Report, CARIB 1-66, 1 July 19686.

Undated United States Marine Corps. Vieques Island, Western End. H.O. Misc. 11981-25-2,
Overlay of Isla De Vieques (Western End). (circa 1960s)

1964 El Mundo_newspaper: “Of 26,000 Acres the Navy Owns in Vieques, 10,000 Are Not
Being Used for Defense. Mayor Sees Condemnation Unnecessary.” By A. Quinones
Calderon, 27 April 1964.

1965 El Mundo newspaper: “Woolner Corporation Give up Tourism for Vieques.” By Walter W.
Waurfel, 18 July 1964.

The following maps were copied at the National Archives at College Park:

1962 Vieques, Puerto Rico. Proposed permit to R. Ortiz Suarez. PW Drawing No. 2214.
District Public Works Office, 10th Naval District, San Juan, Puerto Rico. Signed 6/5/52.

Undated Maneuver Areas & Corridors Established for LANTFLEX 52. Revised from PW Drawing
No. 2085 (circa 1951-1952)
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5.

Attachments

Excerpted portions of the following maps have been scanned as attachments to this report.
Full-size copies are on file at CH2M HILL (Virginia Beach office).

No. Date Title
1. 1973 Untitled figure from Draft EIS for Atlantic Fleet integrated Weapons Training Ranges
(Culebra Study). Tippetts-Abbett-McCarthy-Stratton Engineers and Consultants, New
York, NY. 30 March 1973.
2.  Undated (circa (Untitied — map of archeological survey areas, western Vieques.) R. Christopher
2000) Goodwin & Assoc., Frederick, MD.
Note: This map depicts the locations of archeological sites. Under historic preservation
law and standards, this sensitive information must be safeguarded from general public
distribution. Therefore, this map is not attached, but is on file at LANTDIV (Code EV23).
3. Undated (circa  United States Marine Corps, Vieques Island, Western End. H.O. Misc. 11981-25-2.
1960s) [Based on] Overlay of Isla De Vieques (Western End).
4.  6/5/1952 Vieques, Puerto Rico. Proposed permit to R. Ortiz Suarez. PW Drawing No. 2214.
District Public Works Office, 10™ Naval District, San Juan, Puerto Rico.
5. Undated (circa Maneuver Areas & Corridors Established for LANTFLEX 52. Revised from PW
1951-1952) Drawing No. 2085.
6. Contact Information
The following persons or locations provided documents and/or maps cited in this report.
Source Contact Telephone
Naval Station Roosevelt Roads Mr. Carlos E. Vigo (787) 865-3839/3840
Ceiba, PR Explosives Safety Office
Atlantic Division (LANTDIV) Jay Newbaker (757) 322-4780
Norfolk, VA Environmental Technical Support
LANTDIV Jay Newbaker

Environmental Resources Management (ERM)

Annapolis, MD

Marine Corps Historical Center
Building 98, Washington Navy Yard

National Archives at College Park
8601 Adelphi Road
College Park, MD 20740-6001

National Archives at College Park
8601 Adelphi Road
Coliege Park, MD 20740-6001

Navy Historical Center
Building 57, Washington Navy Yard

R. Christopher Goodwin & Associates
Frederick, MD

Matt Klimoski, EBS project
manager

Archives section HDH3

Military and civilian records textual
reference sections

Cartographic Research Center

Mike Walker, Historical Reference
Archivist, Operational Archives
Branch

Mike Simmons, project manager
Bruce Larsen, LANTDIV contact

{410) 266-0006
(202) 433-3439

(301) 713-6800

(301) 713-7040

(202) 433-3224

(301) 694-0428
(757) 322-4885
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EXECUTIVE SUMMARY
for

DIGITAL GEOPHYSICAL MAPPING

at
Green Beach
on
Vieques Island, Puerto Rico

by
CHEMRAD
Under Subcontract to

CH2M Hill, Inc.

During the period 2 through 13 April, 2001, CHEMRAD conducted a digital geophysical
mapping (DGM) campaign on Green Beach, Vieques Island, Puerto Rico. This work was
conducted under subcontract to and supervision by CH2ZM Hill.

CHEMRAD used two navigation systems, UltraSonic Ranging and Data System
(USRADS®) and Precision Differential Global Positioning System (PDGPS). The
navigation systems were integrated with CHEMRAD’s NavTrac® system for attaching
location information with sensor data.

Three configurations were assembled by CHEMRAD for conduct of this DGM work:

e 5 Schonstedt 52C fluxgate magnetometer towed array with NavTrac,
e Single Whites Metal detector with NavTrac, and
e Single Schonstedt 52C fluxgate magnetometer with NavTrac.

The coverage during this DGM campaign is shown in the following table:

Detector System Coverage
5 fluxgate magnetometer array : 7.65 ac
Whites, 100% coverage 1.33 ac
Whites, meandering path ' 236 mi
Fluxgate magnetometer, meandering path 311 mi

A map of the coverage is shown on the following page.

C:\CH2MHILL\Vieques\GB_FIN_RPT.doc 1
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No ordnance items were recovered. The following table shows the ammunition related
residue recovered during reacquisition.

Item quantity

7.62 cartridge, blank, expended 5

30-06 cartridge, blank, expended

30-06 cartridge, blank, not expended

45 cal ACP bullet, (slug only)

— N = [\D

Ammo link, automatic weapon

A target list for all anomalies, including reacquisition results, is attached to this report.

Also attached is the Logger Analyze Track Map showing all 100% Schonstedt array
coverage maps merged.

CHEMRAD demobilized to Oak Ridge on 13 April, 2001.

The CHEMRAD points of contact for this report is Michael R. Mason, CES, PG, senior
geophysicist or Michael S. Blair, (865) 481-2511 or mblair@chemrad.com
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DGM Technical Basis
Green Beach UXO Survey

TECHNICAL BASIS

for

DIGITAL GEOPHYSICAL MAPPING
at
Green Beach
on
Vieques isiand, Puerio Rico

by
CHEMRAD
Under Subcontract to

CH2M Hill, Inc.

During the period 2 through 13 April, 2001, CHEMRAD conducted a digital geophysical
mapping (DGM) campaign on Green Beach, Vieques Island, Puerto Rico. This work was
conducted under subcontract to and supervision by CH2M Hill.

CHEMRAD used two navigation systems, UltraSonic Ranging and Data System
(USRADS®) and Precision Differential Global Positioning System (PDGPS). The
navigation systems were integrated with CHEMRAD’s NavTrac® system for attaching
location information with sensor data.

Three configurations were assembled by CHEMRAD for conduct of this DGM work:
e 5 Schonstedt 52C fluxgate magnetometer towed array with NavTrac,
¢ Single Whites Metal detector with NavTrac, and

¢ Single Schonstedt 52C fluxgate magnetometer with NavTrac.

The coverage during this DGM campaign is shown in the following table:

Detector System Coverage
5 fluxgate magnetometer array 7.65 ac
Whites, 100% coverage 1.33 ac
Whites, meandering path 2.36 mi
Fluxgate magnetometer, meandering path 3.11 mi

A map of the coverage is shown on the following page.
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Geophysical Investigation Methods

Equipment

The geophysical survey was performed using three types of UXO detection
instrumentation configurations:

Schonstedt Array — This array consisted of 5 Schonstedt 52CX fluxgate

magnetometers placed vertically at 1 foot on center across a custom fabricated .
PVC frame. The wheel mounted frame was towed behind an ATV. The tips of
the magnetometers were 6 inches above the nominal ground surface as

determined at the wheels. The PDGPS antenna was mounted directly above the

center of the frame on which the magnetometers were mounted. An offset from

the antenna center to each detector was applied during data collection.

The line spacing was 6 feet. Resolution for the Schonstedt fluxgate
magnetometer array at 3 readings per second at 3 fps, the line density was
approximately 1 reading per square foot.

Schonstedt 52CX - A single Schonstedt 52CX fluxgate magnetometer, was
deployed in meandering path surveys. The meandering path width of coverage
was approximately three feet.

White’s Spectrum XL T — A single White’s Spectrum XLT metal detector was
deployed in both 100% coverage in specified grids and in meandering path
surveys. The width of coverage was approximately three feet.

The detectors were interfaced to PDGPS or USRADS. These instrumentation packages
were selected based on the ordnance, soil type, terrain, and vegetation of the survey site.

Personnel

The geophysical survey team consisted of the senior survey technician who was
responsible for the data collection and processing and one survey technician.

The data was processed and evaluated on location by the senior survey technician and dig
sheets were prepared for reacquisition purposes.
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Location Surveying, Mapping and Navigation System description

CHEMRAD’s NavTrac™ data collection system interfaces conventional geophysical
survey instrumentation with the Global Positioning Satellites (GPS) as a navigation
engine. The position is plotted on a track map display as the data is collected so that
coverage of the survey area can be monitored in real time. Position coordinates, position
status codes, and the information from the detector readings are also displayed at the top
of the computer screen.

PDGPS

The Precision Differential Global Positioning System (PDGPS) employs trilateration
from 4 or more “visible” satellites out of a total constellation of 24 active satellites which
orbit the globe. The three dimensional position of the receiver on the earth’s surface is
calculated iteratively using different combinations of those satellites which are above,
normally, 15° from the horizon.

Because of errors that dilute the precision of the measurements, a base station or
reference station placed over a known point is used to pass correction information to the
roving receiver to remove those errors. The correction is normally passed by a radio
signal from the base station to the roving receiver. This process is termed differential
correction, hence, DGPS.

The navigation system utilizes differentially corrected GPS technology to determine the
location of the geophysical survey sensor each second and consists of four basic
elements, a Data Pack, GPS system, GPS base station, and the Master Control center.

USRADS

In the event that GPS technology is not possible in areas of tree canopy The navigation
system that will be employed to produce the position-correlated survey data set will be
the CHEMRAD Model 2300 Ultrasonic Ranging And Data System (USRADS). This
navigation system utilizes ultrasonic techniques to determine the location of the
geophysical survey sensor each second and consists of three basic elements, a Data Pack,
up to 15 SRs, and the Master Control center.

The Data Pack will control the data collection process. Each second the Data Pack
collects one GPS or USRADS location and 10 instrument data values. Through this
process, the data from the detectors are synchronized with the generation of the DGPS or
USRADS location stamp.

The Master Control Center consists of the Master Controller and a lap top computer. The
Master Controller acts as the master timer for the system by collecting a location stamp
each second and as data concentrator. Once the sequence has been indicated by the
Master Controller, each device relays its information back to the Master Controller which
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routes the data to the computer for calculating the sensor location and data storage. The
information relayed to the computer consists of the 3 readings from each detector and a
location determination each second.

The Master Controller computer system then computes the location of the survey sensor
and displays the location and survey data on the computer screen. The survey data is
color coded so that the operator can quickly view the data to ensure that both the
navigation system and survey instruments are functioning properly.

Instrument drift (DC offset)

There was no requirement for drift considerations with the fluxgate magnetometer or
metal detector technologies proposed for this project.

Standardization procedures

Geophysical Survey Instrument Performance Check/Standardization procedures are outlined
below:

1) Collect quality point data prior to conducting a survey;

2) Monitor data quality during a survey by looking at adjacent line d data;
3) Collect redundancy point data after each survey;

4) Compare quality and redundancy point data;

Instrument response to a known standard

The response of the geophysical survey instrument was documented for the same item
placed in its detection field at the start and end of each survey. This ensured that the
instrument’s response remains constant throughout the survey process.

Horizontal accuracy

The statement of work does not specify horizontal accuracy. However, CHEMRAD
represents the horizontal accuracy of the PDGPS and USRADS system to be 20 cm (7.9
inches) CEP.

Data processing, Correction, and Analysis

The CHEMRAD Logger® software was used for both the data collection and analysis of
the data. The Logger software was utilized in the field to ensure that the survey protocol
was followed and that the highest quality survey instrument data were collected.

During the conduct of the survey, the geophysical instrument data were displayed in a
position-correlated format on the computer screen. The format, called a Track Map,
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color codes the geophysical survey instrument data so the geophysical anomalies appear
on the computer near real time. The operator at the Master Control Center can analyze
the data as they are being collected to monitor the sensor readings on adjacent lines to
detect malfunction in the survey instrument. This also allowed the operator to monitor
anomaly location and direct the surveyor (and UXO technician) back to areas that
required additional or to provide immediate feedback on anomalies of interest. This real

time monitoring and analysis of the data eliminates the possibility of surveying an area

with a malfunctioning detector.

Upon completion of the data collection process, the Logger Analyze® program was used
to process the geophysical data while the survey team was still on location. This phase of
the analysis is performed to verify that the survey file is not corrupted.

Instrument drift correction

There was no requirement for drift considerations with the fluxgate magnetometer or
metal detector technologies used on this project.

Diurnal drift correction

There was no requirement for drift considerations with the fluxgate magnetometer or
metal detector technologies used on this project.

Digital filtering and enhancement

The CTC GeoUitility® software package was used to apply High Definition Processing
(HDP) to the array data.

Correlation with ground truth

As each grid is surveyed, the data was analyzed to identify geophysical anomalies of
interest while still on site. Geophysical anomalies that are detected at this phase were
reacquired to monitor the performance of the system and to perform special reacquisition
and or investigations by the UXO technician.

Quantitative interpretation and dig sheet development

The fluxgate magnetometer array generated five channels of information. Data were
recorded and spatially adjusted for each of the five magnetometers. The information was
displayed graphically to identify locations of the geophysical anomalies. The location for
each geophysical anomaly wasthen be electronically ported to the dig sheet database to
minimize the potential for human error in the transcription of the data.
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Anomaly reacquisition

The dig sheets were used by a joint crew of CHEMRAD and UXO personnel to return to
points of concern represented by the anomalies on the dig sheet. CHEMRAD used the
same system to reacquire as was used to conduct the original DGM.

Maps & Data

Accompanying this report is a CD containing the following information:

¢ Survey maps .txt (ArcView compatibie)

e Survey data files .dat

¢ Project maps .dwg (AutoCAD format)

e Target Locations xls (Excel spreadsheet compatible)

The CHEMRAD points of contact for this report is Michael R. Mason, CES, PG, senior
geophysicist or Michael S. Blair, (865) 481-2511 or mblair@chemrad.com
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Signal: Array Signal (cps)

Threshold:
>50 o
<40 100 to 120 |
40 to 60 120 to 140
60 to 80 > 140 —
80 to 100

953460 953480 953500 953520 953540 953560 953580
1 1 | | | 1 |

953600
1

760400 -

760380

760360 -

760340

760320 -

760300 -

760280

760260

760240 -

760220 —

- 760400

-760380

- 760360

- 760340

760320

760300

- 760280

- 760260

760240

~760220

T T T \ T \ T
953460 653480 953500 853520 953540 953560 953580

T
953600

Time:

10f1



,--:.5“9’ SA_b19 ()

&

11455.8885

LOGGER Analyze v1.54m Track Map

Signal: Array Background (cps)

760400 -

760380

760360

760340 -

760320

760300 -

760280

760260

760240 -

760220

Threshold:
>50 -
<40 I 100 to 120 | 4
40 to 60 120 to 140 | .
60 to 80 > 140
80 to 100
953460 953480 953500 953520 953540 053560 953580 953600
| 1 1 1 1 | 1 1
- 760400
- 760380
- 760360
- 760340
760320
- 760300
- 760280
- 760260
- 760240
- 760220
T T T T T T T T
953460 953480 953500 953520 953540 953560 953580 953600

Time: —.

1of



____ Site: SA_b20 ()

LS

953400
1

LOGGER Analyze v1.54m Track Map
Signal: Array Signal (cps)

Threshold:
>50

<40
40 to 60
60 to 80
80 to 100

100 to 120
120 to 140

953420 953440 953460 953480 953500 953520 953540 953560 953580
1 | | I 1 1 | I |

953600
1

Time:

760600

760580 -

760580

760540

760520 -

760500

760480

760460 -

760440 —

760420

760400

- 760600

~ 760580

r 760560

760540

- 760520

- 760500

- 760480

760460

- 760440

[- 760420

760400

T
953400

11455.8897

T T T T T T T w T
953420 953440 953460 853480 953500 953520 953540 953560 953580

T
953600

1 of 1



LOGGER Analyze v1.54m Track Map

Site: SA_b20 () Signal: Array Background (cps) Time:

C Threshold:
>50 -

<40 I 100 to 120
40 to 60 120 to 140 [

60 to 80 > 140
80 to 100

953400 953420 953440 953460 953480 953500 953520 953540 953560 953580 953600
1 1 1 1 1 1 1 | l 1 1

760600 : ;ﬁ - 760800
760580 - - 760580
760560 - - 760560
760540 - - 760540

30520 - 760520
760500 - - 760500
760480 - - 760480
760460 - 760460
760440 - - 760440
760420 - 760420
760400 - - 760400

T T T T T T T T T T
953400 953420 953440 853460 953480 953500 953520 953540 953560 953580 853600

11455.8897 1 of 1

—

——



o

LOGGER Analyze v1.54m Track Map
Site: SA_b21 () Signal: Array Signal (cps) Time:

Threshold:
>50 o

100 to 120
120 to 140

> 140 NN

40 to 60
60 to 80
80 to 100

953400 953420 953440 953460 853480 953500 953520 953540 953560 953580 953600
1 | 1 1 L 1 I I ! 1

760800 | - 760800
760780 760780
760760 - 760760
760740 760740
\“;0720 - 760720
760700 - 760700
760680 - 760680
760660 - 760860
760640 - 760640
760620 760620
760600 760600

T T T T T T T T T T T
953400 953420 953440 953460 853480 953500 953520 953540 953560 953580 953600

11455.8918 10of1



¢

LOGGER Analyze v1.54m Track Map

-Site: SA_b21 () Signal: Array Background (cps) Time:
Threshold:
>50
<40 100 to 120
40 to 60 120 to 140
60 to 80 > 140 NN
80 to 100 [N
953400 953420 953440 953460 953480 953500 953520 953540 953560 953580 953600
1 | 1 1 | 1 1 1 1 1 1
760800 - 760800
760780 - - 760780
SR
760760 .E'i?%:iiﬂ':.. H1 - 760760
22893280 mos by
760740 - 760740
30720 - 760720
760700 - 760700
760680 - 760680
760660 - - 760660
760640 - 760640
760620 - 760620
760600 | - 760600
T T T T T T T T T T T
953400 053420 953440 953460 953480 053500 953520 953540 953560 953580 953600
11455.8918 10f1



LOGGER Analyze v1.54m Track Map

ﬁte: SA_b22 () Signal: Array Signal (cps) Time:
- Threshold:
>50 -
<40 N 100 to 120 |
40 to 60 120 to 140
60 to 80 > 140
80 to 100 |GG
953400 953420 953440 953460 953480 953500 953520 053540 053560 953580 953600
1 1 1 | 1 1 1 | 1 1 L
760860 - %ﬁsﬁ% - 760860
P o - o
760840 - 760840
760820 - - 760820
760800 - - 760800
T T T T T T T T T T T
953400 953420 953440 953460 953480 953500 053520 053540 953560 953580 953600
TN
¥
“11455.8924 Loit



LOGGER Analyze v1.54m Track Map

_Site: SA_b22 () Signal: Array Background (cps) Time: —.
Threshold:
>50 -
<40 100 to 120
40 to 60 120 to 140
60 to 80 > 140
80 to 100 NN
953400 0953420 953440 953460 953480 953500 953520 953540 053560 953580 953600
| | | 1 1 | | | I I ]
760860 760860
760840 760840
760820 760820
760800 - - 760800
T T T T T T T T T T T
953400 953420 953440 953460 953480 953500 953520 953540 953560 953580 953600
"
11455.8934 1 0f 1



LOGGER Analyze v1.54m Track Map

/_W%ite: SA_c18() Signal: Array Signal (cps) Time:
b, Threshold:
>50 -
<40 100 to 120 | :
40 to 60 [ 120 to 140 :
60 to 80 [ > 140 NN
80 to 100
953620 953640 953660 953680 953700 953720 953740 953760 953780 953800
1 1 1 I I 1 l I 1 1
760200 ﬁg 760200
601807 - 760180
760160 760160
760140 760140
760120 r 760120
T T T T T T T T T T
953620 953640 953660 953680 953700 953720 953740 953760 953780 953800
Pt
"~ 11455.8941 1 of 1



LOGGER Analyze v1.54m Track Map

.. Site: SA_c18() Signal: Array Background (cps) Time: —
& (
; Threshold:
>50 o
<40 I 100 to 120
40 to 60 120 to 140
60 to 80 > 140 R
80 to 100
953620 953640 953660 953680 953700 953720 953740 953760 953780 953800
1 1 1 1 1 | I L 1 1
760200 TRy - 760200
ﬁ "qg"v"%'\.\:ag'&‘
i -"3;("‘-';\‘;' bt
ool }:Q;M“ S

760180 - 760180~
K

760160 - 760160

f
760140 - - 760140
760120 - 760120
T T T T T T T T T T
953620 953640 953660 953680 953700 953720 953740 953760 953780 953800
11455.8941 1 0f 1



_ Site: SA_c19 ()

@

LOGGER Analyze v1.54m Track Map

Signal: Array Signal (cps)

Threshold:
>50
<40 100 to 120
40 to 60 |§ 120 to 140
60 to 80

> 140 [
80 to 100

Time:

prey 953600 953620 953640 953660 953680 953700 953720 953740 953760 953780 953800
| | I 1 1 1 1 | 1 1 1
\ ]
Ch o .eq.a i;.\‘::n
760200 | <N L 60200
T T T T T T T T T T T
953600 953620 953640 953660 953680 953700 953720 953740 953760 953780 953800
~ 11455.8044

1 0of1



_Site: SA_c18 ()

- 953600 953620
I I

LOGGER Analyze v1.54m Track Map

Signal: Array Background (cps)

Threshold:

>50
< 40 — 100 to 120 i
40 to 60 120 to 140 | i
60 to 80 > 140

80 to 100

953640 953660 953680 953700 953720 953740 953760
1 1 | | L 1 L

953780
1

Time: —.

953800
!

760200

.

760200

T I
953600 953620

11455.8944

T T T T T T T
953640 853660 953680 953700 953720 953740 953760

T
953780

-
953800

1 of 1



LOGGER Analyze v1.54m Track Map

.. Site: SA_c20 () Signal: Array Signal (cps) Time:
Threshold:
>50 o
< 40 100 to 120
40 to 60 120 to 140
60 to 80 > 140
80 to 100
953600 953620 953640 953660 953680 953700 953720 953740 953760 953780 953800
| 1 ] I 1 ] 1 1 1 1 il
7608004  spavaree 760600
183
ooss0 L 760580
760560 | - 760560
760540 -| - 760540
T T T T T T T T T T T
953600 953620 953640 953660 953680 953700 953720 953740 953760 953780 953800
S
T 114558947 10f1



%

%

LOGGER Analyze v1.54m Track Map

. Site: SA_c20 () Signal: Array Background (cps) Time:
Threshold:
>50 o
<40 100 to 120 |
40 to 60 120 to 140
60 to 80 > 140
80 to 100 [N
953600 953620 953640 953660 953680 953700 953720 953740 953760 953780 953800
1 L 1 1 1 1 1 | 1 | 1
760600+  ssassame 760600
)
/_\_
760580 -} - 760, .
760560 - - 760560
760540 - - 760540
T T T T T T T T T T T
953600 953620 953640 953660 953680 953700 953720 953740 953760 953780 953800
i
11455.8947 10f1



LOGGER Analyze v1.54m Track Map

__Site: SA_c21 () Signal: Array Signal (cps) Time:
L
Threshold:
>50 -
< 40 100 to 120
40 to 60 120 to 140
60 to 80 > 140
80 to 100 [ EEEEGN
953600 953640 953660 953680 953700 953720 053740 953760 953780 953800
1 1 1 1 i 1 1 L 1 1
760800 -| - 760800
760780 - 760780
760760 - 760760
760740 - - 760740
760720 - 760720
760700 | - 760700
760680 - - 760680
760660 - - 760660
760640 | - 760640
760620 - 760620
760600 - - 760600
T T T T T T T T T T
953600 053640 953660 053680 953700 953720 953740 953760 953780 953800
" 11455.8958 1 of 1



S

LOGGER Analyze v1.54m Track Map

. Site: SA_c21 () Signal: Array Background (cps) Time:
{
Threshold:
>50 -
<40 100 to 120 |
40 to 60 120 to 140
60 to 80 > 140
80 to 100
953600 953620 953640 053660 053680 953700 953720 953740 953760 953780 953800
1 1 1 1 | 1 L 1 1 1 1
760800 - - 760800
760780 - - 760780
760760 - 760760
760740 - 760740
760720 - - 760720
760700 - - 760700
760680 | - 760680
760660 - 760660
760640 - - 760640
760620 - 760620
760600 - - 760600
T T T T T T T T T T T
953600 053620  ©53640 953660 953680 953700 953720 953740 953760 953780 953800

11455.8958 10f

2T



LOGGER Analyze v1.54m Track Map

Site: SA_c22 () Signal: Array Signal (cps) Time:
e : Threshold:
>50
<40 100 to 120
40 to 60 120to140 [
60 to 80 > 140
80 to 100
953600 953620 953640 953660 953680 953700 953720 953740 953760 953780 953800
1 1 1 1 1 1 1 1 1 i 1
760860 - - 760860
—

00840 - 760840
760820 - 760820
760800 - - 760800

T T T T T T T T T T T
953600 953620 953640 953660 953680 953700 953720 953740 953760 953780 953800
A,
N 11455.8967 10f1



LOGGER Analyze v1.54m Track Map

(_\Site: SA_c22() Signal: Array Background (cps) Time:
(W7
Threshold:
>50 -
<40 100 to 120
40 to 60 120 to 140
60 to 80 > 140
80 to 100

953600 953620 953640 953660 953680 953700 853720 953740 953760 953780 953800
1 1 I 1 1 I | I | I 1

760860 | 760860
= AT
L
760840 F766. 4
760820 - - 760820
760800 - 760800
T T T T T T T T T T T
953600 953620 853640 9563660 953680 953700 953720 953740 953760 953780 953800
T

11455.8967 1of1



LOGGER Analyze v1.54m Track Map

__Site: SA_d1 ()

@

<40
40 to 60
60 to 80

80 to 100

853920
I

Threshold:

> 50

953940
1

953860
I

Signal: Array Signal (cps)

100 to 120 |
120 to 140

756800

756780

756760

756740

P

756720

766700

756680

756660 -

756640

756620

756600

ogn @700
9004 WHYo

-----

- 756800

756780

- 756760

- 756740

756720

756700

- 756680

- 756660

- 756640

- 756620

r756800

T
953920

“
11455.8972

T
953840

T
953960

T
953980

Time:

1 of 1



LOGGER Analyze v1.54m Track Map

- Site: SA_d1 () Signal: Array Background (cps) Time:
{ (
Threshold: :
>50
<40 100to 120 ||
40 to 60 120 to 140 |
60 to 80 > 140
80 to 100
953920 953940  ©53960 953980
1 L 1 1

756800 - 756800

756780 - - 766780

756760 - 756760

756740 - - 756740
e P
: 756720 756720
p

756700 - + 756700

756680 - - 756680

756660 - - 756660

756640 - 756640

756620 - - 756620

756600 - 756600

T T T T
953920  ©53040 053960 953980
TN

11455.8972 1ot



__ Site: SA_d2 ()

@

' 11455.9011

LOGGER Analyze v1.54m Track Map

Signal: Array Signal (cps)

Threshold:
>50 -
<40 100 to 120 |-
40 to 60 120to140| |
60 to 80 > 140
80 to 100
953970 953980 953990 954000
! I {5 1
756880 - 756880
756870 oAt 756870
@ - ';‘., g
756860 i - 756860
#igts v.ﬁ . L3
756850 - et e - 756850
756840 Sl o - 756840
756830 - s el - 756830
756820 Yo - 756820
756810 R o - 756810
756800 : - 756800
T T T T
953970 953980 953990 954000

Time:

10f1



LOGGER Analyze v1.54m Track Map

- Site: SA_d2()

Signal: Array Background (cps)

Threshold:
>50 -
<40 100 to 120
40 to 60 120 to 140
60 to 80 > 140
80 to 100
953970 953980 953990 954000
1 | 1 1
756880 - 756880
756870 - Sl A, 75680
.. o ;‘- i
756860 ARSI - 756860
756850 - ey - 756850
756840 e - 756840
756830 S St - 756830
756820 Sy - 756820
756810 Telesl, e, - 756810
766800 { Sl - 756800
T T T T
953970 953980 953990 954000

11456.9011

Time:

10of1

P g,



~__Site: SA_d11()

O

11455.8978

LOGGER Analyze v1.54m Track Map

Signal: Array Signal (cps)

Threshold:
>50 -
< 40 100 to 120 [
40 to 60 [ 120 to 140 |
60 to 80 > 140
80 to 100
953940 953960 953980 954000
| 1 | 1
758800 - 758800
758780 - 758780
758760 — - 758760
758740 - 758740
758720 1 758720
758700 - 758700
758680 - 758680
758660 - 758660
758640 - 758640
758620 r 758620
758600 - - 758600
T T T T
953940 953960 953980 954000

Time:

10of1



¢

_ Site: SA_d11 ()

11455.8978

LOGGER Analyze v1.54m Track Map

Signal: Array Background {cps)

Threshold:
>50 -

< 40 100 to 120

40 to 60 120 to 140

60 to 80 > 140

80 to 100
953940 953960 953980 954000
| 1 1 1
758800 - 758800
758780 - 758780
758760 - - 758760
758740 - 758740
758720 758720
758700 - - 758700
758680 - 758680
758660 - 758660
758640 - - 758640
758620 - - 758620
758600 - 758600
T T T T
953940 053960 953980 954000

Time:

10f1

—



@0

w

Site: SA_d12 ()

11455.8988

< 40

40 to 60
60 to 80
80 to 100

LOGGER Analyze v1.54m Track Map

Signal: Array Signal (cps)

953900
I

Threshold:

> 50

953820
H

9<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>