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INTERIM REMEDIAL ACTION 
CULEBRA ISLAND, PUERTO RICO 

Contract DACA87-92-D-0147 
• 

Delivery Order 0002 

EXECUTIVE SUMMARY 

I. PREPARATION 

The U.S. Anny Engineer Division, Huntsville issued Contract DACA87-92-D-0147, Delivery 
Order 0002 to MT A, Inc. on 28 December 1992 to perform an Interim Remedial Action of 
unexploded ordnance (UXO) at the Flamenco Bay Camp Ground, Culebra Island, Puerto Rico. 
The original scope of work included the requirement to install UXO warning signs on a number 
of small islands (cayos) surrounding Culebra. However, the Contracting Officer deleted the 
warning sign requirement in a modification to the delivery order in August 1994. 

The portion of the Flamenco Bay Camp Ground cleared under this delivery order consists of 
3.66 acres and was part of the U.S. Navy target area on the Northwest Peninsula of Culebra 
Island from 1940 to 1975. In 1992 the Commonwealth of Puerto Rico Department of Natural 
Resources (DNR) started construction of a camp ground adjacent to Culebra's popular Flamenco 
Bay Beach. No UXO avoidance services were used in the clearance operations for the camp 
ground. Because of the danger to the public from possible UXO contamination at the new camp 
ground, the Huntsville Division issued a delivery order to MT A, Inc. for an Interim Remedial 
Action to dispose of unexploded ordnance within two feet of the ground surface at the camp 
ground. 

MTA submitted the draft Site Specific Work Plan ( SSWP) on 9 April 1993. After the 
Contracting Officer approved MTA's UXO disposal plan on 28 April 1993, MTA prepared the 
SSWP. The approval process for the SSWP was delayed pending decisions by the government 
to proceed with the Interim Remedial Action. The review process moved slowly until a 
conference call on 7 July 1994 which focused the government's comments and allowed MTA to 
complete the preparation of the Final SSWP. This government review process continued up 
through 20 April 1995 when the Headquarters, Department of the Army Safety Office approved 
the Final SSWP. The Contracting Officer issued a verbal Notice to Proceed on 25 April 1995 
and followed up with the written Notice to Proceed on 1 May 1995. 

MTA supported the Public Meeting held at the Municipal Services Center, Culebra on 4 May 
1995. The Public Meeting was sponsored by the Antilles Area, Jacksonville District, Corps of 
Engineers. The Public Meeting explained the purpose of the Interim Remedial Action to the 
citizens of Culebra and elicited their cooperation. The Corps of Engineers representative also 
cautioned the citizens about the dangers ofUXO . 

MTA, Inc. November/5, 1995 
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MT A received excellent cooperation during all phases of the on-site remediation from the 
Commonwealth of Puerto Rico Department of Natural Resources (DNR)and both the Puerto 
Rico and Municipal Police agencies. The DNR provided its Flamenco Bay Camp Ground office 
and telephone line to MT A. At the request of the Corps of Engineers, the DNR closed the camp 
ground and the adjacent beach area during remedial operations. The DNR also provided a dump 
truck for transporting the UXO scrap found during the clearance operations to the Defense 
Reutilization and Marketing Office ( DRMO) at Roosevelt Road Naval Station, Puerto Rico. 

II. EXECUTION 

A. MOBILIZATION 

MT A representative reported to Culebra on 2 May 1995 to prepare for mobilization of the UXO 
teams and to support the Public Meeting. The MT A representative arranged for lodging, 
transportation, office and storage space, telephone service to support the operation on Culebra. 
He also coordinated support to the remedial operations with the U.S. Navy Explosive Ordnance 
Disposal Unit, the U.S. Navy Hospital, the Defense Reutilization and Marketing Office 
(DRMO), and the Transportation Officer at the Roosevelt Roads Naval Station, Puerto Rico. 

The MTA and Wyle Laboratories (MT A's subcontractor) personnel arrived on Culebra 9-11 
May 1995. The government furnished equipment and MTA's supplies and equipment arrived on 
time. However, the shipment required intensive tracking of individual shipments which had 
been delayed by the taxation authorities of the Commonwealth of Puerto Rico and the difficulty 
of shipping items to Culebra by commercial carriers. 

B. EXECUTION 

MT A started work on the camp ground on 12 May 1995 and continued through 26 May 1995. 
The Contracting Officer, on advice from the Huntsville Division Project Manager, directed 
MT A to increase the number of UXO Specialists on 16 May 1995. Two additional UXO 
Specialists arrived on Culebra on 18 May 1995 to meet this requirement. Also the Contracting 
Officer authorized MT A to engage the services of a local surveyor to map and document the 
limits of the cleared area and the disposal site. The Contracting Officer also changed the scope 
of work to require detection and disposal ofUXO 75mm diameter projectiles versus the original 
20mm diameter projectile criteria. The Contracting Officer also permitted a change to the SSWP 
to record in the log books only the UXO or UXO related scrap. Previously, the SSWP required 
MTA to record every anomaly. This change in the scope of work was necessary due to the 
numerous small shell fragments and other metallic debris on the site. 

The UXO clearance operations proceeded quickly. MTA found 11 items ofUXO and UXO 
related scrap. The Corps of Engineers representative accepted the last work grid per the revised 
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scope of work on 24 May 1995. MT A conducted demolition operations on the morning of 25 
May 1995 to dispose of the UXO and UXO related items found. The DNR senior manager on 
Culebra, Mr. Abraham Pena, accepted the cleared camp ground site from MTA on 25 May 1995. 
Mr. Pena requested MTA to leave the warning signs and warning tape in place to help him safely 
control the reopening of the beach and camp ground on 27 May 1995. 

The survey subcontractor, R. Lopez De Azua and Associates, started work on 25 May 1995 and 
finished initial data readings on 26 May 1995. A UXO Supervisor escorted the survey crew 
while in the work area. The surveyors returned to Culebra on 1 June 1995 to obtain additional 
data outside of the work area. 

MT A demobilized on schedule on 26 May 1995 to permit public use of the camp ground and 
beach area for the Memorial Day Weekend. All MTA personnel departed Culebra by 27 May 
1995 . 

MTA, Inc. November 15, 1995 
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1.0 INTRODUCTION 

1.1 Objective. 

INTERIM REMEDIAL ACTION 
FORMER FORT SEGARRA, U.S.V.I. 

FINAL REMOVAL REPORT 

The U.S. Army Engineer Division, Huntsville (CEHND) issued Delivery Order 0002 under 
Contract DACA87-92-D-0147 to MTA, Inc. on 28 December 1992 to perform an Interim 
Remedial Action to remove unexploded ordnance waste (OEW) contamination from the public 
camp ground at Flamenco Bay, Culebra Island, Puerto Rico. This Interim Remedial Action was 
necessary to respond to immediate threat to the public because of the use of this former target 
impact area as a public camp ground under the administration of the Puerto Rico Department of 
Natural Resources (DNR). Because of the probability of UXO contamination, CEHND issued 
this delivery order to destroy by detonation, on site, all UXO encountered in the 3.66 acre camp 
ground. This Interim Remedial Action was performed under the Defense Restoration Program 
(DERP) for Formerly Used Defense Sites (FUDS) in accordance with the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), Section 104. An 
additional objective was to minimize the closure of the Flamenco Bay Camp Ground and adjacent 
beaches. These areas attract many tourists and the closure of the camp ground and beach causes 
financial hardship for the community. 

1.2 History. 

Culebra Island is located approximately 17 miles from the east coast of Puerto Rico. It has a 
population of over 2000 people. Its total area, including the small islands, called cayos, 
surrounding Culebra, is about 7,000 acres. The terrain is characterized by irregular topography 
with hills up to 650 feet in elevation. Culebra has a long shoreline with many small bays. The 
principal bay is Ensenada Honda and is considered one of the most secure hurricane harbors in 
the Caribbean. Flamenco Bay is on the north shore of the Island and is considered a prime tourist 
attraction on Culebra. 

Culebra Island was used by the U.S. Navy since the early 1900's as a protected anchorage, a 
training area for amphibious landings, and as an impact area for naval gun and air delivered 
munitions. The Navy used Culebra's Northwest Peninsula for the impact area from the early 
1940's to 1975 when the citizens of Culebra and their political allies were successful in 
terminating all bombardment activities on the island. The Navy transferred ownership of all but 
77 acres of their land holdings to the U.S. Department of the Interior Fish and Wildlife Service. 

The Flamenco Bay Camp Ground was established in 1992. The camp ground was cleared of 
heavy vegetation. The Puerto Rico Department of Natural Resources (DNR) placed sand fill for 
the existing access road and the new parking lots was without UXO support to ensure a 
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contamination free area . 

The citizens of Culebra have lived with UXO contamination for many years and have become used 
to living with UXO contamination. The Jacksonville District, Antilles Area Public Affairs Office 
published a Fact Sheet (See Annex H) which showed numerous examples of the Culebra citizen's 
acceptance of UXO contamination as part of their environment. 

2.0 REPORT FORMAT. 

2.1 Narrative. The Final Removal Report starts with a synopsis of the Interim Remedial Action 
to remove UXO contamination from 3.66 acres of the Flamenco Bay Camp Ground. 

2.2 Surveying and Mapping Data. The CEHND Project Manager directed MTA to survey the 
Flamenco Bay Camp Ground work site for future integration with the Engineering 
Evaluation/Cost Analysis to be performed by ESE, Inc. in August 1995. MTA contacted the two 
Registered Land Surveyors listed in the English language portion of the San Juan Telephone 
Directory. The proposal of R. Lopez De Azua & Associates was the lower cost of the two 
proposals received. The Contracting Officer authorized MTA to subcontract the surveying 
services to R. Lopez De Azua & Associates. R. Lopez De Azua & Associates took initial data 
on 25 and 26 May 1995 and returned for verification on 1 June 1995. The required list of all 
control points, the report of establishment of survey marks, and one original and two blue line 
drawings at a scale of 1 inch = 100 feet are provided to CEHND only. All copies of the Final 
Removal Report have half size copies of the survey maps in ANNEX A. 

2.3 Accounting of UXO Items. A full accounting of all UXO items are listed in ANNEX B. 
A total of 11 UXO items were found and disposed of by detonation on 25 May 1995. 

2.4 Daily Journals. This Final Removal Report contains the daily journals of the Senior UXO 
Supervisor, the Quality Control/Site Safety Officer, and both of the UXO Supervisors. These 
daily journals are in ANNEX C. 

2.5 Exposure Data. Exposure data require by the Scope of Work is in ANNEX D. 

2.6 Quality Control Documentation. Quality Control (QC) documentation of this project is 
found in ANNEX E. 

2. 7 Defense Reutilization and Marketing Office (DRMO) Turn - In Documentation. The 
DRMO turn - in documentation is in ANNEX F. MT A personnel turned in a total of nine 55 
gallon steel drums of inert UXO scrap and other metallic scrap to the Roosevelt Roads Naval 
Station, Puerto Rico on 25 May 1995. The DRMO personnel were unable to properly store the 
scrap or weigh the contents of the nine steel drums which were the property of the Puerto Rico 
Department of Natural Resources. Consequently, MTA personnel had to leave the nine drums 
at the DRMO. The DRMO personnel assured MTA that they would return the nine steel drums 
to the DNR on Culebra. 
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• 2.8 Photographs and Video Tapes. Color photographs depicting major action items and UXO 
discoveries are in ANNEX G. In addition, before and after color photographs and video tapes 
of the work site and the demolition disposal area (required by the Environmental Protection Plan 
of the Site Specific Work Plan) and a video tape of the UXO clearance operations are in this 
annex. However, only CEHND will receive the video tapes. 
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2.9 Public Meeting Written Record. The written record of the Public Meeting which was held 
on 4 May 1995 on Culebra is in ANNEX H. 

2.10 Financial Data. Only CEHND will receive the financial data required by the Scope of 
Work paragraph 3. 8. 9. 

3.0 NARRATIVE OF OPERATIONS. 

3.1 Mobilization. MTA started mobilization activities in mid April 1995. These early activities 
included staffing of the positions of Unexploded Ordnance (UXO) specialist, supervisor, senior 
supervisor, site safety officer/quality control specialist, and assistant UXO specialist. Wyle 
Laboratories, Inc. was MTA's subcontractor and provided approximately one half of the field 
work force . 

The mobilized force on Culebra consisted of the following personnel: 

MTA 

Wyle Labs 

Project Manager 
UXO Assistant 
Site Safety Officer/ 
Quality Control Specialist 
UXO Supervisor 
UXO Specialists 

Senior UXO Supervisor 
UXO Supervisor 
UXO Specialists 

Thomas Epperson (Arrived 9 May) 
Rob Robley (Arrived 9 May ) 

Richard Winters (Arrived 11 May) 
David Becker " 
Oscar Broadway " 
Thomas Brennan " 
Chuck Crawford (Joined 18 May) 

David Lindsey (Arrived 10 May) 
Don Ebersole (Arrived 11 May) 
Terry Davis 11 

Steven Burchett 11 

David Johnson (Joined 18 May) 

MT A's Mike Moran reported to Culebra on 2 May to assist with the public meeting and to make 
operational and logistical coordination for the work. The beddown of the work force was an 
initial problem. The initial motel accommodations were selected based on advertised rental rates 
which met the Joint Travel Regulations' per diem lodging allowance. These accommodations 
were unacceptable because of the lack of security of the downtown area, lack of air conditioning, 
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and lack of maintenance. Mike Moran was able to negotiate an acceptable per diem rate at an 
appropriate motel and arranged for beddown there. 

The Puerto Rico Department of Natural Resources (DNR) was very supportive of the Interim 
Removal Action. The DNR Culebra Manager, Mr. Abraham Pena, provided job site office space 
and telephone service at the Flamenco Bay Camp Ground. This saved considerable expense to 
the government because MT A did not have to provide office and storage trailers for the work. 

The remote location of Culebra was a logistic challenge. For example, national rental car 
agencies do not permit their vehicles to be transported to Culebra. In addition, the uncertain ferry 
service from Puerto Rico limits vehicle transfers to Culebra on a timely basis. Consequently, 
MTA had to rent vehicles from Culebra firms. These vehicles (Suzuki Samurai 4 x 4's) were 
substandard in many respects and would not have been used for a Corps of Engineers project 
elsewhere. 

The shipping of Government Furnished Equipment (GFE) and MT A owned equipment to Culebra 
was also difficult. The Commonwealth of Puerto Rico Department of Revenue attempted to 
impose an import tax on all shipments to the job site which were not shipped through the U.S. 
Postal Service. This required the Corps of Engineers Representative, Mr. Alphonso O'Neill, to 
make repeated calls to the Department of Revenue to explain that the shipments should be tax free. 
Also, most overnight delivery services, FED EX, RPS, etc., do not deliver to Culebra. Only 
United Parcel Service has an agent for Culebra delivery services. The GFE was shipped by RPS 
and experienced significant delays. MTA personnel had to travel to San Juan, Puerto Rico to pick 
up the RPS shipment. The only reliable delivery service is the U.S. Postal Service which has 
limitations on the size, weight, and content of shipments. However, there is no guaranteed 
overnight service from the United States mainland through the U.S. Postal Service. MTA shipped 
all retrograde equipment by U.S. Postal Service from Culebra or by United Parcel Service from 
Puerto Rico. 

As part of the mobilization effort, Mike Moran coordinated with the Culebra medical emergency 
staff to alert the medical staff to the possibility of injury. He also coordinated with the Puerto 
Rico State Police (Lieutenant Robinson) and the Culebra Municipal Police (Captain Rodriguez) 
to explain the concept of operations and coordinate security requirements for the work site and 
blasting operations. On 8 May, he accompanied the Project Manager, Mr. Roland Belew, to the 
Roosevelt Roads Naval Station, Puerto Rico to coordinate with the Naval Hospital, the Defense 
Reutilization and Marketing Office (DRMO), and the Navy Explosive Ordnance Disposal 
Detachment. 

MT A's Project Manager, Thomas Epperson, and the UXO Assistant, Rob Robley, arrived on 
Culebra on 9 May; Wyle Labs' Senior UXO Supervisor, David Lindsey, arrived on 10 May. The 
remaining field force arrived on 11 May. Based on a recommendation by the Huntsville 
Division's Project Manager, Roland Belew, two additional UXO Specialists arrived on 18 May . 

Mike Moran briefed the work crew on 11 May on the unique aspects of working on Culebra as 
well as on the safety aspects of driving on the narrow roads. 
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3.2 Execution. 

MTA's Project Manager and the Senior UXO Supervisor divided the 3.66 acre Flamenco Bay 
Camp Ground work site into five areas {1,2,3,4,4A) for control purposes. The two UXO teams 
subdivided each area into five foot wide lanes which ran east-west across the width of the camp 
ground. These areas are shown in the Quality Control Documentation ANNEXE. 

MT A started UXO removal work on 15 May 95. Three conditions contributed to slow progress 
on the first day of operations. First, the television media visited the site in the morning. The 
media visits required MT A to suspend all clearance operations while the television crews were 
in the exclusion zone. Also, the Site Specific Work Plan (SSWP) required the flagging and 
recording in the log books of all anomalies. Since there were numerous metallic objects in the 
camp ground (tent pins, bottle caps, metal shell fragments, etc.), the recording, excavation, and 
clearance progress of the first day was not up to par. Finally, the criteria for detection of 
subsurface UXO was very rigorous. The Scope of Work required detection of a 20 millimeter 
projectile at a depth of 2 feet. This criteria produced a large number of anomalies until the 
Contracting Officer permitted a change to this criteria on 16 May by the Contracting Officer. The 
new criteria for detection was a 75 millimeter projectile at 2 foot depth. The Contracting Officer 
also permitted a change to the SSWP which deleted the requirement to record every anomaly. The 
new requirement was to record only UXO and UXO related scrap in the log books . 

Once the modifications to the detection criteria and the recording of anomalies was modified to 
require only a record of UXO and UXO related scrap, the clearance work progressed in a 
satisfactory manner. Clearance work continued through Wednesday, 24 May. On that date, the 
Corps of Engineers representative accepted the last sub area. MT A found 11 UXO items during 
this Interim Remedial Action. These UXO items are listed in ANNEX B. MTA disposed of 
these 11 UXO by detonation on the morning of 25 May at the disposal site on the north end of 
the camp ground. 

MT A turned in inert UXO related scrap and other metallic scrap to the Defense Reutilization and 
Marketing Office (DRMO) at Roosevelt Roads Naval Station, Puerto Rico on 25 May. The 
Puerto Rico Department of Natural Resources (DNR) supported this tum-in of scrap by providing 
a DNR dump truck and driver. MTA delivered nine 55 gallon drums of inert UXO related scrap 
and other scrap to the DRMO. Unfortunately, the DRMO personnel kept the nine steel drums 
which belonged to DNR because they could not weigh the drums or store the scrap on the ground. 
The DRMO personnel assured MTA that DRMO would return or replace the nine steel drums. 

The surveyor, R. Lopez De Azua & Associates of San Juan, Puerto Rico, arrived on Culebra on 
25 May. A UXO Supervisor accompanied the survey crew whenever they entered the work area 
exclusion zone. The survey crew started work after the detonation of the UXO on the afternoon 
of 25 May. The surveyors continued their work through the afternoon of 26 May. They had to 
return to Culebra on 1 June to verify data collected earlier. The surveyors prepared a planimetric 
survey of the five areas (1,2,3,4,4A) based on Global Positioning System (GPS) techniques. The 
original and two blue line copies of the surveyor's report are in ANNEX A. 
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3.3 Demobilization. 

Demobilization proceeded smoothly. The six UXO Specialists, the two UXO Supervisors, and 
the Site Safety Officer/Quality Control Specialist departed Culebra on Friday, 26 May 1995. Rob 
Robley, the UXO Assistant and logistics coordinator for the project, shipped the government 
furnished equipment and MT A owned equipment to Huntsville by U.S. Postal Service and by 
United Parcel Service from Roosevelt Roads Naval Station, Puerto Rico. The remaining field 
personnel, the Project Manager, the Senior UXO Supervisor, and the UXO Assistant departed on 
27 May 1995. 

4.0 SUPPLIES AND EQUIPMENT 

MT A followed the Property Equipment Plan (PEP)/Property Management Plan (PMP) of the Site 
Specific Work Plan as much as possible. MTA had to deviate from the PEP/PMP when the 
remote location of Culebra or other operational factors dictated other solutions. For example, 
MTA received only 4 of the 6 magnetometers requested. Since a back up magnetometers are 
always required and since two additional UXO Specialists joined the field work force on 18 June, 
MT A procured 5 additional magnetometers. This ensured an adequate number of these 
instruments for the project. Also, MT A did not have to rent an office trailer or storage trailer 
because the DNR made their camp ground office available. 

Rental of vehicles and equipment was a challenge. The national car rental companies are not 
represented on Culebra and do not permit their vehicle to be ferried to Culebra. MT A had to rent 
a substandard Suzuki Samurai 4 x 4 and two overage Chevrolet S-10 pick up trucks from local 
vendors. There was need for a backhoe only for a few hours to prepare the demolition pit. MT A 
personnel operated the backhoe to preclude the local non-UXO qualified operator in the work site 
exclusion zone. 

MT A retrieved the two gasoline powered weed eaters and other hand tools from St. Thomas on 
6 May. These items were in storage pending start up of work in St. Thomas under Delivery 
Order 0005 of this contract. However, these weedeaters were not needed during the work. 

At the direction of the CEHND representative, MT A donated the remaining office supplies to the 
local public school. MT A gave the four gasoline containers to the Puerto Rico Department of 
Natural Resources since the cans could not be purged for shipment. In addition, MT A was 
directed to tum over the long handled shovels and pitch forks to the U.S. Fish and Wildlife 
Service. The reason for these transfers was to preclude paying high shipping fees for low cost 
items. 

MTA used the following major equipment during this project: 

9 Schonstedt Magnetometers Model 52 
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1 Backhoe 

1 Suzuki 4 x 4 

2 Chevrolet S-10 pick up trucks 

9 Motorola Radios HTlOOO (Not GFE) 

1 Camera Recorder, VCR 

3 Camera 35mm, disposable 

Common hand tools 

Various expendable supplies (paper, pencils, tape, plastic bags, etc). 

5.0 WEATHER AND TERRAIN 

5.1 Weather. The weather was not a significant factor in the execution of the work under this 
delivery order. However, the temperature in the afternoon at the work site did curtail some 
work between 1200 and 1600 hours daily. The heat stress monitoring plan required 15 minutes 
of rest per hour whenever the ambient air temperature reached 91 degree F. UX 0 Supervisors 
were especially vigilant in observing their work crews and prevented many heat related injuries 
by insisting on frequent rest and water breaks. There were no heat related injuries during the 
operation. 

5.2 Terrain. The terrain of the work site consisted of a flat plain between the beach dunes and 
the mangrove swamp. The DNR had removed the heavy vegetation earlier and the work site was 
covered with a grass cover. Mangrove trees along the access road provided shade for the camp 
ground. 

6.0 SITE SAFETY 

MT A implemented the site safety plan and rigorously enforced the requirements of that plan. 
Every worker read and understood the safety plan and supported it throughout the work on 
Culebra. As a result of everyone's positive attitude toward safety, there were no injuries during 
the project. 

6.1 Safety Briefing (Tailgate). MTA conducted a daily tailgate safety briefing to emphasize 
specific safety challenges for the day and to gather feedback from the crews about current safety 
procedures. These daily safety meetings are documented in the appropriate log books. 

MTA, Inc. 7 November 15, 1995 



• 6.2 Safety Training. MT A conducted safety training on the dangers of the backhoe and the 
demolition operations on 25 May. MT A supervisors made a special point of emphasizing the need 
for care while working in the proximity of heavy equipment and of following approved demolition 
procedures. 

6.3 Safety Monitoring. The Site Safety Officer (SSO) monitored the ambient temperature 
to enforce the heat injury prevention program. This required limiting work to 45 minutes per 
hour when the temperature reached 91 degrees F. The SSO also monitored the workers' pulse 
for signs of heat stress. All supervisors ensured the workers took the specified rest periods and 
drank water to prevent heat stress. 

6.4 Personal Protective Equipment (PPE). MTA ensured all workers wore the proper Personal 
Protective Equipment (PPE) during the project. MTA provided steel toe boots, long trousers, and 
long sleeve shirts for the local laborers. 

7.0 IMPACT OF OPERATIONS. 

7.1 Ecological. No significant ecological impacts resulted from operations conducted for this 
project. 

• 7 .2 Environmental. There was no adverse environmental impact on the camp ground due to 
operations under this delivery order. MT A and the CEHND Project Manager conducted a joint 
pre-investigation environmental survey of the Flamenco Bay Camp Ground on 3 May 1995. This 
joint inspection is documented in ANNEX I. The Project Manager defined the exact boundaries 
in the camp ground to be cleared of UXO during this inspection. 

• 

The work area required no cutting of vegetation to perform the UXO clearance operation. MT A's 
work force restored all excavations to original levels. Mr. Abraham Pena, the DNR manager on 
Culebra, accepted the camp ground on 25 May with no reservations. The DNR opened the camp 
ground to the public on 27 May. 

8.0 SUMMARY & RECOMMENDATIONS. 

8.1 Summary. 
MT A successfully conducted an Interim Remedial Action to remove near surface UXO at the 
Flamenco Bay Camp Ground, Culebra Island Puerto Rico. A total of 11 UXO items were found 
and disposed of by demolition operations. MT A completed the clearance within the short time 
parameters allowed by the situation. 

8.2 Recommendations . 

Recommend the follow on contractor ESE, Inc. sweep the access road which was not part 
of the Scope of Work under this delivery order. The Senior UXO Supervisor reported detecting 

MTA, Inc. 8 November IS, 1995 
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• 

large anomalies in the road bed even when the instruments he was using was on low sensitivity 
settings . 
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MTA, Inc. 
688 Discovery Drive 

Huntsville, Alabama 35806-2802 

Remediation of Sites in the U.S. Virgin Islands and Puerto Rico 
Contract DACA87-92-D-0147 

Delivery Order 0002 

INTERIM REMEDIAL ACTION 
CULEBRA ISLAND NATIONAL WILDLIFE REFUGE 

PUERTO RICO 

ANNEX A 

SURVEY AND MAPPING DATA 

U.S. Army Engineer Division, Huntsville 
ATTN: CEHND-CT-D (Ms. A. Prince) 

P.O. Box 1600 
Huntsville, Alabama 35807-4301 
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ANNEX A 

MT A has provided one set of original and two blue line survey maps in a separate container to 
CEHND-PM-OT . 
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R. Lbpa de Azfaa & Associates . 
June 6, 1996 
MTA·SC-95-002 

Rgort of VBd Smey Marie 

1. Station Name: L-284 

Station located in the island of Culebra, Pueno Ria>. 

Starting from the bridge crossing over the canal which joins Ensenada Honda and 
Sardinas Bay, travel nonhwest on the main road for approximately 4.35 Kilometers 
from this bridge to Flamenco Beach entrance gate. After leaving downtown keep left 
on the main road where it forks at atlebra Airport. Continue northwest towards 
Flamenco Beach. Go past the gate at the entrance of the beach campground area 
and continue on a sandy trail which borders the beach for approximately .95 
kilometers reaching a restroom building on the left hand side of the trail. The 
station is located approximately 4 meters from the south wall of the building. The 
station is an iron rod embedded in concrete and stamped L-284. 

CoordinateS: NAD-27 

x = 885010.7612 
y = 183500.4596 

-
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R. l.bpez de Azfaa & Associates 
June 6, 1996 
MTA.SC-95.Q02 

Report of Used Smey Mark; 

2 Station Name: CONTROL 

Station located in the island of Culebra, Pueno Rico. 

Starting from the bridge crossing over the canal which joins Ensenada Honda and 
Sardinas Bay, travel nonhwest on the main road for approximately 5.25 Kilometers 
from this bridge to Flamenco Beach entrance gate. After leaving downtown keep left 
on the main road where it forks at Culebra Airport. Continue nonhwest towards 
Flamenco Beach. Go past the gate at the entrance of the beach campground area, 
continue on a sandy trail which borders the beach for approximately 1.2 kilometers 
reacl>ing an abrupt tum to the west (left). Tum towards the seashore (cast) and walk 
north for approximately 25 meters on the beach towards a rocky hill adjacent to the 
beach. Walle on the rocks for 10 meters to where the station is located. The station 
is located approximately 6 meters from the shoreline. The station is a standard 
Department of Natural Resources bronze disk set flush on a rock and stamped 
CONTROL 

Coordinates: NAD-27 

X m 884700.4393 
y = 184105.4511 

- --
-
--



'.TA Pase 1 
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.\.!r~ion 
SAM 
MTA 

SC95-002 ~eference 
rejection Two Parallel Lambert 

False northing 
06/05/95 10:07am 

Scale factor 1.00000000 
0.000 False easting 500000.000 

1ate printed: 

GPS adjustment calibration 

Datum pare.meter evaluation<Three parameter) 

Starting point 

'oint: 
irth 
:a st 
tgt 
:D error 

'oint: 
Trth 
:aat 
lat 
~D error 

·h~: 
:aat 
lat 
!D error 

l 
184105.451 
884700.439 

-297.980 

4 
183500.460 
885010.761 

-299.130 

6 
182333.884 
885597.073 

-300.450 

Jatum parametere 
~ranslation along x axis: 
~ranslation along y axis: 
~ranslation along z axie: 

Calculated point 

Nrth 
East 
Hgt 

10.143 

Nrth 
East 
Hat 

10.211 

Nrth 
East 
Hgt 

20.354 

183366.987 
884792.242 

-161. 053 
3D error : 

182761.967 
88510:::!.558 

-162.181 
3D error : 

181595.337 
885688.858 

-163.457 
3D error 

351. 449 
-555.774 

-1052.334 

. . 

\esidual differences between GPS and known coordinates 
:n two dimensions: 
iaximum error, (database point 6 >: 20.354 
loot mean square error: 14.393 
:n three dimensions: 
iaximum error, (database point 6 ): 20.356 
loot m•an ~quare error: 14. 394 

Control point 

Point: 1043 
Nrth 183376.195 
East 884796.497 
Hgt -161.103 

10.143 

Point: 1005 
Nrth 182771.186 
East 885106.949 
Hgt -162.392 

10.213 

Point: 1028 
Nrth 181576.910 
East 885680.212 
Hat -163.194 

20.356 

Datum parameter evaluation(Seven parameter> 

Starting point 

l 
184105.451 
884700.439 

-297.980 

Calculated point 

Nrth 
East 
Hgt 

183379.516 
884797. lll 

-161. 721 

Control point 

Point: 
Nrth 
East 
Hgt 

1043 
183376.195 
884796.497 

-161.103 



lTA 

.i.d: 4 
183500.460 

:aat 885010.761 
ist -299.130 
:D error 

'oint: 6 
!rth 162333.884 
:aat 885597.073 
£st -300.450 
:D error 

>atum parameters 
~ota t ion about x axis: 
:otation about y a.~is: 
:otation about z axis: 
'ranslation along x axis: 
'ranslation along y axis: 
'ranslation along = a.~is: 
;cale factor <ppm> : 

Nrth 182764.896 
East 885103.746 
Hgt -162.065 

7.058 3D error : 

Nrth 181579.879 
East 885682.801 
Hgt -162.903 

3.939 3D error . . 

357°20;47.3120" 
359°45;20.5446" 

5°02;56.5922" 
1554595.673 
1136864.939 
819767.211 

10153.6460200000 

:esidual differences between GPS and known coordinates 
.n two dimensions: 
1aximum error, <database point 4 >: 7.058 
!oot mean square error: 5. 058 
:n three dimensions: 

.6_ •um error, c database point 4 > : 7. 066 
• mean square error: 5.076 

Plane parameter evaluation 

Starting point Calculated point 

)oint: 1 
lrth 183379.516 Nrth 183380.228 
~ast 884797.111 East 884798.392 
{gt -161. 721 Hst -161.721 
~D error 4.457 3D error . . 

'oint: 4 
trth 182764.896 Nrth 182765.059 
~a.st 885103.746 East 885104.049 
{gt -162.065 Hst -162.065 
!D error 6.778 3D error . . 

>oint: 6 
lrth 181579.879 Nrth 181579.003 
:a.at 865682.801 East 885681.217 
~gt -162.903 Hgt -162.903 
~D error : 2.321 3D error 

Page 2 

Point: 1005 
Nrth 182771.186 
East 885106.949 
Hgt -162.392 

7.066 

Point: 1028 
Nrth 181576.910 
East 685680.212 
Hgt -163.194 

3.950 

Control point 

Point: 1043 
Nrth 183376.195 
East 884796.497 
Hgt -161.103 

4.500 

Point: 1005 
Nrth 182771.186 
East 885106.949 
Hgt -162.392 

6.786 

Point: 1028 
Nrth 181576.910 
East 885680.212 
Hgt -163.194 

2.339 

• 

· parameters 
. .-1ing coordinate of rotation center: 

sting coordinate of rotation center: 
182574.764 
885194.553 



1TA 

~~ ~lation north: 

• 
~lation east: 

.l.e factor : 

-0.000 
0.000 

1.0000815765 

lesidual differences between GPS and known coordinates 
:n two dimensions: 
1aximum error, (database point 4 ): 6.778 
~oot mean square error: 4.871 
:n three dimensions: 
1aximum error, (database point 4 ): 6.786 
ioot mean square error: 4. 891 

GPS adjustment calibration 

Datum parameter evaluation<Three parameter) 

Page 3 

Starting point Calculated point Control point 

>oint: 1 
lrth 164105.451 
~aat 884700.439 
lgt -297.980 
~D error 

?oint: 4 

•• 183500.460 
865010.761 

-299.130 
~D error 

'.Joint: 6 
frth 182333.884 
Zast 885597.073 
!gt -300.450 
:m error 

)atum parameters 
:ranslation along x axis: 
~ranslation along y axis: 
:ranslation along z axis: 

Nrth 
East 
Hgt 

10.143 

Nrth 
East 
Hgt 

10.211 

Nrth 
East 
Hgt 

20.354 

~eaidual differences between GPS and 
Ln two dimensions: 
iaximum error, (database point 6 ) : 
~cot mean square error: 
:n three dimensions: 
1aximum error, (database point 6 ) : 
loot mean square error: 

163366.987 
884792.242 

-161.053 
3D error : 

162761.967 
88510:.558 

-162.181 
3D error : 

181595.337 
885688.858 

-163.457 
3D error : 

351. 449 
-555.774 

-1052.334 

known coordinates 

20.354 
14.393 

20.356 
14.394 

Point: 
Nrth 
East 
Hgt 

1043 
183376.195 
864796.497 

-161.103 
10.143 

Point: 
Nrth 
East 
Hat 

1005 
182771.186 
865106.949 

-162.392 
10.213 

Point: 
Nrth 
East 
Hgt 

1028 
181576.910 
885660.212 

-163.194 
20.356 

Datum parameter evaluationCSeven parameter> 

~ ,tarting point Calculated point Control point 



ITA 

• 184105.451 
884700.439 

-297.980 
:D error 

'oint: 4 
lrth 183500.460 
:ast 885010.761 
Igt -299.130 
:D error 

'oint: 6 
frth 182333.884 
:aat 885597.073 
[gt -300.450 
:D error 

1atum parameters 
~otation about x axis: 
.otation about y axis: 
~otation about z axis: 
'ranslation along x axis: 
~ranslation along y axis: 
'ranslation along z axis: 
;ca.le factor (ppm) : 

Nrth 183379.516 
Ea at 884797.lll 
Hgt -161. 721 

3.377 3D error : 

Nrth 182764.896 
Eaat 885103.746 
Hat -162.065 

7.058 3D error : 

Nrth 181579.879 
Eaat 885682.801 
Hgt -162.903 

3.939 3D error . . 

357°20.47.3120" 
359o45·20.5446" 

5°02·56.5922" 
1554595.673 
1136864.939 
819767.211 

10153.6460200000 

~aidual differences between GPS and known coordinates 

• 

10 dimensions: 
. .num error, (database point 4 ) : 7.058 

5.058 ot mean square error: 
:n three dimensions: 
taximum error. (database point 4 >: 7.066 

5.076 !oot mean square error: 

Plane parameter evaluation 

Starting point Calculated point 

.>oint: l 
lrth 183379.516 Nrth 183380.163 
~a.et 884797.111 Eaat 884798.424 
lgt -161.721 Hgt -161. 721 
~D error 4.412 3D error . . 

'oint: 4 
lrth 182764.896 Nrth 182765.044 
~aat 885103.746 Eaat 885104.057 
{gt -162.065 Hgt -162.065 
!D error 6.789 30 error . . 

>oint: 6 
lrth 181579.879 Nrth 181579"~ 084 

~---·· 885682.801 Ea8t 885681.177 

• ~rror -162.903 Hgt -162.903 
2.378 30 error : 

Page 4 

Nrth 183376.195 
East 884796.497 
Hgt -161.103 

3.433 

Point: 1005 
Nrth 182771.186 
East 885106.949 
Hat -162.392 

7.066 

Point: 1028 
Nrth 181576.910 
Ea.at 885680.212 
Hgt -163.194 

3.950 

Control point 

Point: 1043 
Nrth 183376.195 
Ea.at 884796.497 
Hgt -161.103 

4.455 

Point: 1005 
Nrth 182771.186 
Ea at 885106.949 
Hgt -162.392 

6.797 

Point: 1028 
Nrth 181576.910 
Ea.at 885680.212 
Hgt -163.194 

2.396 
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~, '! parameters 

• 
iing coordinate of rotation center: 

~ting coordinate of rotation center:
lotation about the center point: 
rranslation north: 
rranslation east: 
3cale factor : 

lesidual differences between GPS 
[n two dimensions: 
iaximum eXTor, <database point 4 
~cot mean square error: 
~n three dimensions: 
1aximum error, (database point 4 
«>ot mean square error: 

and known 

) : 

) : 

182574.764 
885194.553 

o•os·3s.4914" 
-0.000 

0.000 
1.0000000000 

coordinates 

6.789 
4.872 

6.797 
4.892 

GPS adjustment calibration 

Datum paramei:.er evaluationCThree parameter) 
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Starting point Control point 

?oint: 1 Point: 1043 
~rth 184105.451 Nrth 183376.195 
~a.at 884700.439 East 884796.497 
:.3 -297.980 Hat -161.103 

·~nt: 6 Point: 1028 
~rth 182333.884 Nrth 181576.910 
~aet 885597.073 East 885680.212 
:-lgt -300.450 Hgt -163.194 

Jnable to calculate three parameter datum trans£orma~ion parameters. 

GPS adjustment calibration 

Datum pare.meter evaluation<Three parameter) 
~··. ·.· 

Starting point 

?oint: 
jrth 
~aat 
:iat 
2D error 

?oint: 
~rth 
Ee.et .t t"ror 

1 
184105.451 
884700.439 

-297.980 

6 
182333.884 
865597.073 

-300.450 

c~lcu!ated point 

Nrth 
East 
Hgt 

15.248 

Nrth 
East 
Hgt 

15.249 

183362.377 
884790.047 

-160.948 
3D error : 

181590.728 
885686.662 

-163.351 
3D error : 

Control point 

Point: 
Nrth 
East 
Hgt 

1043 
183376.195 
884798.497 

-161.103 
15.249 

Point: 
Nrth 
East 
Hgt 

1028 
181576.910 
885680.212 

-163.194 
15.249 
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'r ~lation along x axis: 
~ slat ion along y axis: 
,.,_1slation along z axis: 

350.074 
.... 558.107 

-1056.663 

!esidual differences between GPS and known coordinates 
n two dimensions: 
laximum error. (database point 6 ): 15.249 
{oot mean square error: 15. 249 
:n three dimensions: 
laximum error, (database point 6 >: 15.249 
:oot mean square error: 15. 249 

GPS adjustment calibration 
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Datum parameter evaluationCThree parameter) 

Starting point 

'oint: l 
lrth 184105.451 
:ast 884700.439 
lgt -297.980 
:D error 

\oint: 4 

•• 183500.460 
885010.761 

-299.130 
!D error 

·oint: 5 
lrth 183257.731 
:ast 885274.898 
{gt -299.230 
.D error 

'oint: 6 
lrth 182333.884. 
:aat 885597.073 
lgt -300.450 
!D error 

>atum parameters 
~ranslation along x axis: 
~ranslation along y axis: 
~ranslation along z axis: 

Calculated point 

Nrth 
East 
Hgt 

7.541 

Nrth 
East 
Hgt 

7.609 

Nrth 
East 
Hgt 

7.807 

Nrth 
East 
Hgt 

22.956 

183369.333 
884793.368 

-161. 060 
3D error . . 

182764.313 
885103.684 

-162.187 
30 error : 

182521.573 
885367.815 

-162.277 
3D error : 

181597.683 
885689.983 

-163.463 
3D error : 

352.175 
-554.624 

-1050.115 

:esidual differences between GPS and known coordinates 
~n two dimensions: 
1aximum error, (database point 6 ): 22.956 
toot mean square error: 13. 254 
:n three dimensions: 
f -num error. <database point 6 ): 22.958 
~ . mean square error: 13.255 

Control point 

Point: 1043 
Nrth 183376.195 
East 884796.497 
Hgt -161.103 

7.541 

Point: 1005 
Nrth 182771.186 
East 885106.949 
Hgt -162.392 

7.611 

Point: 1006 
Nrth 182528.612 
East 885371.193 
Hgt -162.296 

7.807 

Point: 1028 
Nrth 181576.910 
East 885680.212 
Hgt -163.194 

22.958 
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Datum parameter evaluation<Seven parameter> • Starting point 

·oint: 1 
rth 1134105. 451 
:aat 884700.439 
~gt -297.980 
.D error 

'oint: 4 
rth 183500.460 
:aat 885010.761 
:gt -299.130 
'.D error 

·oint: 5 
?rth 183257.731 
:ast 885274.898 
:st -299.230 
;D error 

'oint: 6 
lrth 182333.884 
:aat 885597.073 
igt -300.450 
~D error 

•~'1111 parameters 
!otation about x axis: 
:otation about y axis: 
~otation about z axis: 
'ranslation along x axis: 
:ranslation along y axis: 
'ranslation along z axis: 
;ca.le factor <ppm> : 

Calculated point 

Hrth 183382.871 
East 884798.731 
Hgt -161.188 

7.041 3D error . . 

Nrth 182767. 982 
East 885104.781 
Hgt -162.213 

3.868 3D error . . 

Nrth 182519.579 
East 885368.604 
Hgt -162.308 

9.396 3D error . . 

Nrth 181582.470 
East 885682.735 
Hgt -163.277 

6.105 3D error . . 

0•11-49.1222" 
359"24-22.4610" 

0•11-59.8189" 
-89061.322 
177139.977 
-74519.614 

10125.2468890000 

~esidual differences between GPS and known coordinates 
~n two dimensions: 
laximum error, (database point 5 ): 9.396 
·:oot mean square error: 6. 894 
:n three dimensions: 
laximum error, <database point 5 ): 9.396 
toot mean square error: 6. 895 

Starting point 

'oint: 
lrth 
~a.et ..... .... ·ror 

1 
183382.871 
884798.731 

-161.188 

Plane parameter evaluation 

Calculated point 

Nrth 
Eaet 
Hat 

7.010 

183382.880 
884798.606 

-161.188 
3D errcr : 

Control point 

Point: 1043 
Nrth 183376.19~ 
Eaat &&4'198.~Q? 
Hgt -161.103 

7.041 

Point: 1005 
Nrth 182771.186 
East 885106.949 
Hat -162.392 

3.872 

Point: 1006 
Nrth 182528.612 
East 885371.193 
Hgt -162.296 

9.396 

Point: 1028 
Nrth 181576.910 
East 885680.212 
Hgt -163.194 

6.106 

Control point 

Point: 
Nrth 
Ea.et 
Hat 

1043 
183376.195 
884796.497 

-161.103 
7.011 



iTA 

I· 182767.982 Nrth 

•~ 
885104.781 East 

-162.213 Hgt 
!D error 3.887 

)oint: 5 
lrth 182519.579 Nrth 
~ast 885368.604 East 
lat -162.308 Hgt 
!D error 9.381 

>oint: 6 
lrth 181582.470 Nrth 
~ast 885682.735 East 
{gt -163.277 Hgt 
~D error 6.148 

'lane parameters 
1orthing coordinate of rotation center: 
~asting coordinate of rotation center: 
~otation about the center point: 
~ranslation north: 
~ranslation east: 
:Jc ale factor : 

182767.982 Nrth 
885104.748 East 

-162.213 Hgt 
3D error : 

Point: 
182519.590 Nrth 
885368. 619 . East 

-162.308 Hat 
3D error . . 

Point: 
181582.450 Nrth 
885682.878 East 

-163.277 Hat 
3D error . . 

182563.226 
885::?38.713 

359°59-36.5039" 
-0.000 

0.000 
1.0000716874 
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182771.186 
885106.949 

-162.392 
3.891 

1006 
182528.612 
885371.193 

-162.296 
9.381 

1028 
181576.910 
885680.212 

-163.194 
6.149 

~esidual differences between GPS and known coordinates 
:n two dimensions: 
~ 'Il'WD error, (database point 5 ) : 9.381 

• mean square error: 6.893 
three dimensions: 

1aximum error, (database point 5 ) : 9.381 
~oot mean square error: 6.894 

Height parameter evaluation 

Starting point Calculated point Control point 

?oint: 1 Point: 1043 
~rth 183382..880 Nrth 183382.880 Nrth 183376.195 
.!ast 884798.606 East 884798.606 East 884796.497 
igt -161.188 Hgt -16l.Zl3 Hgt -161.103 
~D error 7.010 3D error . 7.011 . 

?oint: 4 Point: 1005 
.frth 182767.982 Nrth 182767.982 Nrth 182771.186 
~ast 885104.748 East 885104.748 East 885106.949 
i&rt -162.213 Hgt -162.220 Hgt -162.392 
2D error 3.887 3D error : 3.891 

.?oint: 5 Point: 1006 
frth 182519.590 Nrth 182519.590 Nrth 182528.612 
!:aat 885368.619 East 885368.619 East 885371.193 
:1,.- -162.308 Hgt -162.301 Hgt -162.296 

• rror 9.381 3D error . 9.381 . 

int: 6 Point: 1028 



lTA 

'r 885682. 878 

• 
-163.277 

error 

.eiaht parameters 

East 
Hst 

6.148 

:orthina coordinate of origin point: 
.aatina coordinate of origin point: 
~eight above origin point: 
.lope north: 
'.lope east: 

.eaidual differences between GPS and 
n two dimensions: 
:ax1mum error, (database point 5 ) : 
~cot mean square error: 
n three dimensions: 
(aximum error, <database point 5 ) : 
.oot mean square error: 

885682.878 
-163.251 

3D error : 

East 
Hgt 

183382.880 
884798.606 

-0.025 
-0.000 
o~ooo 

known coordinates 

9.381 
6.893 

9.381 
6.894 

Pase 9 

885680.212 
-163.194 

6.148 

GPS adjustment calibration 

Datum parameter evaluationCThree parameter> 

Starting point 

.1ihc: 
:aat 
~gt 

.D error 

oint: 
rth 
:aat 
·.gt 
. J;i fr?t-11'1 "111 : 

oint: 
irth. 
:aat 
tat 
!D error 

·oint: 
;rth 
:aat 
!st 
:D error 

1005 
182771.186 
885106.949 

-162.392 

1006 
182528.612 
885371.193 

-1e:::.:::ee 

1043 
183376.195 
884796.497 

-161.103 

1028 
181576.910 
885680.212 

-163.194 

Jatum parameters 
'r~nelation along x ax1e: 

•

,. dation along y axis: 
.alation along z axis: 

Calculated point 

Nrth 
East 
Hgt 

7.630 

Nrth 
East 
Hgt 

7.802 

Nrth 
East 
H~t 

7.625 

Nrth 
East 
Hgt 

23.055 

183507.354 
885014.030 

-299.335 
3D error : 

183264.765 
885278.272 

-299.249 
3D e'E"ror : 

184112.399 
884703.580 

-2aa.02a 
3D error : 

lfl281S. ()07 
885587.289 

-300.182 
3D error : 

-110.630 
28.921 

262.376 

Control point 

Point: 
Nrth 
East 
Hgt 

Point: 
Nrth 
East 
Hgt 

Point: 
Nrth 
East 
"g~, 

Point: 
N(ol+.1' 
East 
Hgt 

4 
183500.460 
885010.761 

-299.130 
7.633 

5 
183257.731 
885274.898 

-299.230 
7.802 

l 
184105.451 
884700.439 

-a.~1.~f:t~ 
7.625 

6 
iP.~aaa~Ra,. 
885597.073 

-300.450 
23.057 
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r ··10 dimeneions: 

• 
~um error, <database 

-" mean square error: 
.n three dimeneions: 
laximum error, (database 
;oot mean square error: 

point 1028 ): 

point 1028 ) : 

23.055 
13.311 

23.057 
13.312 
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Datum parameter evaluation<Seven pare.meter> 

Starting point 

'oint: 1005 
:rth 182771.186 
:ast 885106.949 
:gt -162.392 
:D error 

·oint: 1006 
·rth 182528.612 
.a et 885371.193 
~gt -162.296 
.D error 

'oint: 1043 
·rth 183376.195 
:ast 884796.497 

• -161.103 
.·ror 

·01nt: 1028 
;rth 181576.910 
:a.st 885680.212 
{gt -163.194 
.D error 

1atum parameters 
!otation about x axis: 
;otation about y axis: 
:otation about z axis: 
~ranelation along x axis: 
'ranslation along y axis: 
'ranslation along z axis: 
icale factor <ppm> : 

Calculated point 

Nrth 183503.638 
Eaet 885012.950 
Hgt -299.291 

3.859 3D error . . 

Nrth 183266.686 
Easr. 885277.302 
Hgt -299.230 

9.273 3D error . . 

Nrth 184098.730 
East 884698.601 
Hgt -297.850 

6.968 3D error . . 

Nrth 182328.472 
Ea.st 885594.318 
Hgt -300.419 

6.073 3D error . . 

359°42.37.2049" 
0•35·03.0426" 

359•47·sa.4166" 
88534.594 

-182652.126 
71885.061 

-10333.3776650000 

.esidual differences between GPS and known coordinates 
n two dimensions: 
iaximum error, <database point 1006 ): 9.273 
.oot mean square error: 6. 825 
n three dimensions: 
laximum error, (database point 1006 ): 9.273 
:oot mean square error: 6. 826 

• Plane pare.meter evaluation 

Control point 

Point: 4 
Nrth 183500.460 
East 885010.761 
Hgt -299.130 

3.863 

Point: 5 
Nrth 183257.731 
East 885274.898 
Hgt -299.230 

9.273 

Point: 1 
Nrth 184105.451 
East 884700.439 
Hgt -297.980 

6.969 

Point: 6 
Nrth 182333.884 
East 885597.073 
Hgt -300.450 

6.073 
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... .(l ,: 
1005 Point: 

163503.638 Nrth 183503.637 Nrth 
:aet 885012.950 East 885012.917 East 
;gt -299.291 Hgt -299.291 Hgt 
.D error 3.840 3D error : 

'oint: 1006 Point: 
rth 163266.686 Nrth 183266.699 Nrth 
:aat 865277.302 East 885277.315 East 
:at -299.230 Hgt -299.230 Hgt 
.D error 9.288 3D error . . 
·oint: 1043 Point: 
'.rth 184098.730 Nrth 184098.736 Nrth 
;aet 884698.601 East 884698.475 East 
lgt -297.850 Hgt -297.850 Hgt 
D error 6.997 3D error : 

·oint: 1028 Point: 
rth 182328.472 Nrth 182328.453 Nrth 
:ast 885594.318 East 885594.464 East 
.gt -300.419 Hgt -300.419 Hgt 
:D error 6.025 3D error : 

·lane pare.meters 
'orthing coordinate of rotation center: 

•

:- '.na coordinate of rotation center: 
~ion about the center point: 

canelation north: 
"ranslation east: 
·ca.le factor : 

183299.381 
885145.793 

359°59'36.0483" 
-0.000 

0.000 
1.0000724425 

:esidual differences between GPS and known coordinates 
n two dimensions: 
!aximum error, <database point 1006 ): 9.288 
:oot mean square error: 6. 824 
n three dimensions: 

laximum error, {database point 1006 >: 9.288 
:oot mean square error: 6. 825 

Height parameter evaluation 
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4 
183500.460 
885010.761 

-299.130 
3.843 

5 
183257.731 
885274.898 

-299.230 
9.288 

l 
184105.451 
884700.439 

-297.980 
6.998 

6 
182333.884 
885597.073 

-300.450 
6.025 

Starting point Calculated point Control point 

oint: 
rth 
:aet 
igt 
;D error 

·oint: 
lrth 
' 

• error 

1005 
183503.637 
865012.917 

-299.291 

1006 
163266.699 
885277.315 

-299.230 

Nrth 
Ea et 
Hgt 

3.840 

Nrth 
East 
Hgt 

9.288 

183503.637 
885012.917 

-299.299 
3D error : 

183266.699 
885277.315 

-299.216 
3D error : 

Point: 
Nrth 
East 
Hgt 

Point: 
Nrth 
East 
Hgt 

4 
183500.480 
885010.761 

-299.130 
3.844 

5 
183257.731 
885274.898 

-299.230 
9.288 
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.oG • 
(gt 
:D error 

'Oint: 
·rth 
:ast 
iat 
:D error 

1043 
184098.736 
884698.475 

-297.850 

1028 
182328.453 
885594.464 

-300.419 

;eight parameters 

Nrth 
East 
Hgt 

6.997 

Nrth 
East 
Hgt 

6.025 

184098.736 
884698.475 

-297.875 
3D error : 

182326.453 
885594.464 

-300.400 
3D error : 

Point: 
Nrth 
East 
Hgt 

Point: 
Nrth 
East 
Hat 

iorthing coordinate of origin point: 
:asting coordinate of origin point: 
ieight above origin point: 
:lope north: 
:lope east: 

183503.637 
88501::?.917 

-0.008 
0.000 
0.000 

.esidual differences between GPS and known coordinates 
n two dimensions: 
laximum error, Cdatabase point 1006 ): 9.288 
:oot mean square error: 6. 824 
.n three dimensions: 
1aximum error. <database point 1006 ): 9.288 
~ot mean square error: 6.825 

• GPS adjustment calibration 

Datum parameter evaluationCThree parameter> 

Paae 12 

1 
184105.451 
884700.439 

-297.980 
6.997 

6 
182333.884 
885597.073 

-300.450 
6.025 

Starting point Calculated point Control point 

'oint: 1005 
lrth 182771.186 
:a.at 885106.949 
lat -162.392 
~D error 

. .)oint: 1043 
lrth 183376.195 
~-t· 884796.497 
lat -161.103 
~D error 

1oint: 1028 
lrth 181576.910 
:ast 885680.212 
{gt -163.194 
~D error 

' · l parameters 

• 
islation along x a.xis: 

anslation along y a.xis: 

Nrth 
East 
Hgt 

10.231 

Nrth 
East 
Hgt 

10.225 

Nrth 
East 
Hgt 

20.455 

183509.699 
885015.155 

-299.341 
3D error --

184114.744 
884704.705 

-298.029 
3D error --

182315.352 
885588.414 

-300.189 
3D error 

-109.905 
30.070 

. -

Point: 4 
Nrth 183500.460 
East 885010.761 
H~t1 -~aa.:iay 

10.233 

Point: 1 
Nrth 184105.451 
East 884700.439 
Hgt -297.980 

10.225 

Point: 6 
Nrth 182333.864 
East 885597.073 
Hgt -300.450 

20.456 
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• 
~al differences between GPS and known coordinates 

~wo dimensions: -
aximum error, (database point 1028 ): 20.455 
oot mean square error: 14.464 
n three dimensions: 
aximum error, (database point 1028 ): 20.456 
oot mean square error: 14.465 

Datum parameter evaluation< Seven parameter> 

Starting point 

oint: 1005 
rth 182771.186 
ast 885106.949 
gt -162.392 
D error 

oint: 1043 
rth 183376.195 
ast 884796.497 
gt -161.103 
D error 

oint: 1028 

• 181576.910 
885680.212 

-163.194 
D error 

atum parameters 
otation about x axis: 
otation about y a:-cis: 
.otation about z axis: 
ranslation along x a..~is: 
·ranslation along y a.~is: 
ranslation along z axis: 
cale factor (ppm): 

Calculated point 

· Nrth 183506.549 
East 885013.587 
Hgt -299.345 

6.713 3D error . . 

Nrth 184101.386 
East 884698.748 
Hgt -297.732 

4.402 3D error . . 

Nrth 182331.859 
East 885595.937 
Hgt -300.483 

2.321 3D error : 

359°~6'07.0358" 
0°35·oi. 7751" 

359°19'22.2874" 
-58808.908 

-280380.374 
-5731.964 

-10327.1003330000 

.esidual differences between GPS and known coordinates 
n two dimensions: 
:aximum error, <database point 1005 ) : 6. 713 
.oot mean square error: 4. 825 
n three dimensions: 
.aximum error, C database point 1005 ) : 6. 717 
.oot mean square error: 4. 829 

~tarting point 

• 
c.: 

h 
1005 
183506.549 

Plane parameter evaluation 

Calculated point 

Nrth 183soe.sss 

Control point 

Point: 4 
Nrth 183500.460 
East 885010.761 
Hgt -299.130 

6.717 

Point: 1 
Nrth 184105.451 
East 884700.439 
Hgt -297.980 

4.409 

Point: 6 
Nrth 182333.884 
East 885597.073 
Hgt -300.450 

2.321 

Control point 

Point: 
Nrth 

4 
183500.460 
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r. -299.345 Hgt • !'ror 6.707 

'oint: 1043 
lrth 184101.386 Nrth 
:a.at 884698.748 East 
lgt -297.732 Hgt 
!D error 4.432 

'oint: 1028 
lrth 182331.859 Nrth 
:ast 885595.937 East 
{gt -300.483 Hat 
:D error 2.275 

1 lane parameters 
lorthing coordinate of rotation center: 
~asting coordinate of rotation center: 
:otation about the center point: 
ranslation north: 
~ranslation east: 
:ca le factor : 

-299.345 Hat 
3D error : 

Point: 
184101.407 Nrth 
884698.627 East 

-297.732 Hat 
3D error : 

Point: 
182331.833 Nrth 
885596.088 East 

-300.483 Hgt 
3D error : 

183313.265 
885102.758 

359°59 1 37.0261" 
-0.000 

0.000 
1.0000827328 

Pase 14 

-299.130 
6.710 

1 
184105.451 
884700.439 

-297.980 
4.439 

6 
182333.884 
885597.073 

-300.450 
2.275 

~esidual differences between GPS and known coordinates 
.n two dimensions: 
laximum error. <database point 1005 ): 6.707 

4.823 !cot mean square error: 

• 

hree dimensions: 
.mum error, (database 

ot mean square error: 
point 1005 >: 6.710 

4.827 

GPS adjustment calibration 

Datum parameter evaluation<Three parameter) 

Starting point 

'oint: 
lrth 
:ast 
lgt 
!D error 

Joint: 
lrth 
:ast 
igt 
~D error 

1005 
182771.186 
885106.949 

-162.392 

1043 
183376.195 
884796.497 

-161.103 

14.l.ut: 1027 

1043 
183376.195 
884796.497 

-161.103 

Calculated point 

Nrth 
East 
Hgt 

0.119 

Nrth 
East 
Hgt 

0.189 

Nrth 
East 
Hgt 

183500.352 
885010.708 

-299.142 
3D error : 

184105.397 
884700.259 

-297.830 
3D error 

184105.389 
884700.245 

-297.873 

Control point 

Point: 4 
Nrth 183500.460 
East 885010.761 
Hat -299.130 

0.120 

Point: 1 
Nrth 184105.451 
East 884700.439 
Hgt -297.980 

0.241 

Point: 6 

Point: 1 
Nrth 184105.451 
East 884700.439 
Hgt -297.980 



)oint: 
lrth 
:a st 
[gt 
~D error • . ·• -- . .. .a 
~aat 
!gt 
!D error 

1027 
181604.948 
885693.550 

-163.796 

1006 
162528.612 
885371.193 

-162.296 

1atum parametere 
~ranelation along x axis: 
'ranelation along y axis: 
'ranslation along ~ axis: 

N!'th 
East 
Hgt 

0.268 

Nrth 
East 
Hgt 

0.047 

182334.037 
885597.293 

-300.632 
3D error . . 

183257.755 
885274.938 

-299.099 
3D error 

-112.721 
25.364 

:55.789 

. . 

~esidual differences between GPS and known coordinates 
.n two dimensions: 
laximum error. <database point 1027 ) : 0. 268 
:oot mean square error: 0. 183 
n three dimensions: 
Ia.~imum error. <database point 1027 ): 0.324 
:cot mean square error: 0. 223 

Point: 6 
Nrth 182333.884 
Eaet 885597.073 
Hgt -300.450 

0.324 

Point: 5 
Nrt.h iaa2s'7.'1a1 
East 885274.898 
Hst -299.230 

0.1~9 

Datum parameter evaluationCSeven parameter> 

Starting point 

'oint: 1005 , ... 182771.186 

•~ 885106.949 
-162.392 

!D error 

'oint: io43 
lrth 163376.195 
:ast 664796.497 
[gt -161.103 
~D error 

1TA 

Jr '"• 1027 

• 
181604.948 

st 885693.550 
--- - ----

Calculated point 

Nrth 
East 
Hgt 

0.083 

Nrth 
East 
Hgt 

0.054 

Hrth 
East 

183500.379 
885010.742 

-299.175 
3D error : 

184105.505 
884700.435 

-297.952 
3D error --

182333.917 
885597.064 

Control point 

Point: 
Nrth 
East 
Hat 

Point: 
Nrth 
East 
Hgt 

Point: 
Nrth 
East 

4 
183500.460 
885010.761 

-299.130 
0.094 

1 
184105.451 
884700.439 

-297.980 
0.061 

Pase 17 
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182333.884 
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:D error 

'oint: 
irth 
:aat 
lilt 

• •ror 

1006 
162528.612 
685371.193 

-162.296 

•atum parameter8 
'.otation about x axis: 
:otation about y axis: 
:otation about z axis: 
·ranslation along x axis: 
'ranslation along y axis: 
·ranslation along z axis: 
'.cale factor C ppm> : 

0.035 

Nrth 
East 
Hgt 

0.032 

3D error : 

183257.724 
885274.929 

-299.229 
3D error : 

0•03·21.2889" 
359•59·10.3312" 
359•55·01.7456" 

-22097.024 
-15529.663 
-15432.047 

10.5409877380 

.e8idual differences between GPS and known coordinate8 
n two dimensions: 
!aximum error, (database point 1005 >: 0.083 
:cot mean square error: 0. 055 
n three dimensions: 
!aximum error, (database point 1005 ): 0.094 
.oot mean square error: O. 061 

Plane parameter evaluation 

Starting point Calculated point 

'Oint: 1005 
lrth 183500.379 Nrth 183500.379 

• error 

885010.742 East 885010.742 
-299.175 Hgt -299.175 

0.083 3D error : 

·oint: 1043 
'rth 184105.505 Nrth 184105.506 
.ast 884700.435 East 884700.436 
~-t -297.952 Hgt -297.952 
D error 0.055 3D error . . 
'oint: 1027 
irth 182333.917 Nrth 182333.917 
:aat 885597.064 East 885597.064 
iat -300.435 Hgt -300.435 
~D error 0.034 3D error . . 
'oint: 1006 
lrth 183257.724 Nrth 183257.724 
:aat 885274.929 East 885274.929 
lat -299.229 Hgt -299.229 
:D error 0.032 3D error : 

tTA 

0.038 

Point: 
Nrth 
East 
Hgt 

5 
183257.731 
885274.898 

-299.230 
0.032 

Control point 

Point: 4 
Nrth 183500.460 
Ea.et 885010.761 
Hgt -299.130 

0.094 

Point: 1 
Nrth 184105.451 
East 884700.439 
Hgt -297.980 

0.061 

Point: 6 
Nrth 182333.884 
East 885597.073 
Hgt -300.450 

0.038 

Point: 5 
Nrth 183257.731 
East 885274.898 
Hgt -299.230 

0.032 

Page 18 

• 
.e parametere 

rthing coordinate of rotation center: 183299.381 



-----.... - .... _, -- -------·· --··"""'-·· 
~otation about the center point: 
~ranslation north: 
~ranslat1on east: 
jcale factor : 

iesidual differences between GPS and known 
. .. ·qo dimensions: 

• 
..aum error, (database point 1005 ): 

ut mean square error: 
:n three dimensions: 
laximum error, (database point 1005 >: 
toot mean square error: 

Height pare.meter 

_._. __ ..... _. j ..J\..J 

0°00~00.1153" 
-0.000 

0.000 
1.0000000803 

coordinates 

0.083 
0.055 

0.094 
0.061 

evaluation 

Starting point Calculated point Control point 

'oint: 1005 
!rth 183500.379 Nrth 
:aet 885010.742 East 
tat -299.175 Hgt 
:D error : 0.083 

'oint: 1043 
1rth 184105.506 Nrth 
:ast 884700.438 East 
tat -297.952 Hgt 
!D error 0.055 

'oint: 1027 
!rth 182333.917 Nrth 
:aat 885597.064 East 

• -300.435 Hat 
~ror 0.034 

'Oint: 1006 
irth 183257.724 Nrth 
;aet 885274.929 East 
{gt -299.229 Hgt 
;D error 0.032 

[eiaht parameters 
lorthing coordinate of origin point: 
:a.sting coordinate of origin point: 
leiaht above origin point: 
nope north: 
>lope ea.et: 

Point: 
163500.379 Nrth 
885010.742 East 

-299.175 Hgt 
3D error : 

Point: 
184105.506 Nrth 
884700.436 East 

-297.951 Hgt 
3D error : 

Point: 
182333.917 Nrth 
885597.064 East 

-300.435 Hat 
3D error : 

Point: 
183257.724 Nrth 
885274.929 East 

-299.229 Hgt 
3D error . . 

183500.379 
885010.742 

0.000 
-0.000 
-0.000 

tesidual differences between GPS and known coordinates 
:n two dimensions: 
[&Xi.mum error, (database point 1005 ): 0.083 
~oot mean square error: O. 055 
.n three dimensions: 

1TA 

ium error, (database point 1005 >: 
mean square error: 

0.094 
0.061 

4 
163500.460 
885010.761 

-299.130 
0.094 

1 
184105.451 
884700.439 

-297.980 
0.062 

6 
182333.884 
885597.073 

-300.450 
0.037 

5 
183257.731 
885274.898 

-299.230 
0.032 

Page 19 



GPS adjustment calibration 

Datum parameter evaluation<Three parameter> 

• 

·arting point 

nt: 1043 
lrth 183376.195 
~ast 884796.497 
lgt -161.103 
~D error 

)oint: 
lrth 
:ast 
{gt 
!D error 

loint: 
lrth 
:ast 
!gt 
!D error 

1027 
181604.948 
885693.550 

-163.796 

1006 
182528.612 
885371.193 

-162.296 

iatum parameters 
'ranslation along x axis: 
:ranslation along y axis: 
:ranslation along = axis: 

Calculated point 

Nrth 
East 
Hgt 

0.238 

Nrth 
East 
Hgt 

0.229 

Nrth 
East 
Hgt 

0.022 

184105.351 
884700.223 

-297.892 
3D error : 

182333.998 
885597.271 

-300.651 
3D error : 

183257.717 
885274.915 

-299.117 
3D error : 

-112.744 
25.379 

255.746 

tesidual differences between GPS and known coordinates 
:n two dimensions: 

• 

1um error, (database point 1043 >: 0.238 
mean square error: 0. 191 

three dimensions: 
laximum error. <database point 1027 >: 0.305 
·~oot mean square error: 0. 238 

Control point 

Point: 1 
Nrth 184105.451 
East 884700.439 
Hat -297.980 

0.254 

Point: 6 
Nrth 182333.884 
East 885597.073 
Hgt -300.450 

0.305 

Point: 5 
Nrth 183257.731 
East 885274.898 
Hgt -299.230 

0.115 

Datum parameter evaluation(Seven parameter> 

Starting point Calculated point Control point 

>oint: 1043 Point: l 
lrth 183376.195 Nrth 184105.466 Nrth 184105.451 
:ast 884796.497 East 884700.425 East 884700.439 
Igt -161.103 Hgt -297.980 Hgt -297.980 
~D error 0.020 3D error : 0.020 

Joint: 1027 Point: 6 
lrth 181604.948 Nrth 182333.903 Nrth 182333.884 
~ast 885693.550 East 885597.063 East 885597.073 
{gt -163.796 Hgt -300.450 Hgt -300.450 

1TA Page 20 

A ~ror 

.int: 1006 

0.021 3D error 0.021 

Point: 5 



:ast 
!gt 

88537 1 . 193 
-162. 296 

East 
Hgt 

865274.898 
-299 . 230 

:D e r r or 

East 
Hg t 

0.041 

885274 . 922 
- 299. 230 

3D error : 0.041 

>atum parameters 
?... • 1on about x axie: 

• 
.ion about y axis: 

~ation about z axis: 
'ranelation along x a.xis: 
:ranelation along y axis: 
'ranslation alons z a.xis: 
;cale factor (ppm> : 

0•03·04.9660 " 
359•59 · 15.0016" 
359•5e·3.4.7430" 

-19511.124 
-14087.907 
-14131.361 

l. 3489412716 

:esidual differences between GPS and known coordinates 
.n two dimensions: 
laximum error, C da.tabaee point 1006 >: 0 . 041 
:oot mean square error: 0 . 029 
.n three dimensions: 
laximum error, (databe.9e point 1006 ) : 0 . 041 
!oot mean square error: 0. 029 

Plane paramet.er evaluation 

Starting point Calcu l a t e d point Control point 

'oint: 1043 
lrth 184105.466 Nrth 
~aet 884700.425 East 
lat -297.980 Hst 
!D error 0.020 

J ... 1027 

.. t 

.. 
182333.903 Nrth 
885597.063 East 

lat -300.450 Hat 
;D error 0.021 

ioint: 1006 
lrth 183257.698 Nrth 
~aet 885274.922 Ea.st 
lat -299.230 Hat 
!D error 0.041 

' lane parametere 
lorthina coordinate of rotation center: 
~aetina coordinate of rotation center: 
~otation about the center point : 
~ranalation north: 
:ranalation east: 
>cal• factor : 

Point : 
184105.466 Nrth 
884700.425 East 

-297.980 Hst 
3D error : 

Point: 
182333.902 Nrth 
885597. 063 East 

-300.450 Hat 
3D error : 

Point: 
183257 .698 Nrth 
885274 . 92Z East 

-299.230 Hgt 
3D error : 

183232.355 
885190.803 

o•oo ·oo .1013·· 
-0.000 

0 . 000 
1.0000000751 

teaidual differences between GPS and known coordinates : 

lTA 

· •o dimensions: 

•
. mum error. (database point 1006 ) : 

ot mean square error: 
0.041 
0 .029 

1 
184105.451 
884700.439 

-297.980 
0 . 020 

6 
182333.884 
885597.073 

-300 . 450 
0 . 021 

5 
183257.731 
885274 . 698 

-299.230 
0 .041 

Paae 21 



1aximum error, (database point 1006 ): 
loot mean square error: 

0.041 
0.029 

GPS adjustment calibration 

• Datum parameter evaluationCThree parameter> 

Starting point Calculated point 

'oint: 1043 
lrth 183376.195 Nrth 184105.351 
:ast 884796.497 East 884700.223 
lat -161.103 Hgt -297.892 
:D error 0.238 30 error : 

'oint: 1027 
lrth 181604.948 Nrth 182333.998 
:a.st 885693.550 East 885597 .271 
lst -163.7~6 Hgt -300.651 
!D error 0.229 3D error : 

'oint: 1006 
lrth 182528.612 Nrth 183257.717 
:ast 885371.193 East 885274.915 
igt -162.296 Hgt -299.117 
:D error 0.022 3D error : 

•atum pare.meters 
'ranslation along x axis: -112. 744 
:ranslation along y a.xis: 25.379 

slation along = axis: 255.746 

~~idual differences between GPS and known coordinates 
:n two dimensions: 
laximum error, (database point 1043 ): 
~oot mean square error: 
:n three dimensions: 
Jaximum error, Cdatabase point 1027 >: 
{cot mean square error: 

0.238 
0.191 

0.305 
0.238 

Control point 

Point: 1 
Nrth 184105.451 
East 884700.439 
Hat -297.980 

0.254 

Point: 6 
Nrth 182333.884 
East 885597.073 
Hgt -300.450 

0.305 

Point: 5 
Nrth 183257.731 
East 885274.898 
Hgt -299.230 

0.115 

Datum parameter evaluationCSeven parameter> 

Starting point 

'oint: 
lrth 
:aet 
Iat 
!D error 

tTA 

1043 
163376.195 
884796.497 

-161.103 

1027 
181604.948 
885693.550 

Calculated point 

Nrth 
East 
Hgt 

0.020 

Nrth 
East 

164105.466 
884700.425 

-297.980 
3D error : 

182333.903 
885597.063 

Control point 

Point: 1 
Nrth 184105.451 
East 884700.439 
Hgt -297.980 

0.020 

Point: 
Nrth 
East 

Pase 22 

6 
182333.884 
885597.073 



---· --- ._ -.................... 
:D error 0.021 3D error : 0.021 

,oint.: 
lrth 
:ast 
{gt 

1006 
182528.612 
885371.193 

-162.296 

Nrth 183257. 698 
East 885274.922 
Hgt -299.230 

Point: 5 
Nrth 183257.731 
East 885274.898 
Hgt -299.230 

!D "ror 0.041 3D error : 0.041 

• •atum parameters 
:otation about x axis: 
!otation about y axis: 
:otation about z axis: 
.'ranslation along x axis: 
'ranslation along y axis: 
'ranslation along z axis: 
;cale factor C ppm> : 

0•03·04.9660" 
359•59·15.0016" 
359°56.34.7430" 

-19511.124 
-14087.907 
-14131.361 

1.3489412716 

:esidual differences between GPS and known coordinates 
n two dimensions: 
laximum error, <database point 1006 ): 0.041 
toot mean square error: 0. 029 
n three dimensions: 
laximum error, <database point 1006 }: 0.041 
:oot mean square error: 0. 029 

Plane parameter evaluation 

Starting point Calculated point Control point 

'oint: 1043 
!rth 184105.466 Nrth 

.error 

884700.425 East 
-297.980 Hgt 

0.020 

·oint: 1027 
irth 182333.903 Nrth 
:ast 885597.063 East 
[gt -300.450 Hgt 
D error 0.021 

'oint: 1006 
!rth 183257.698 Nrth 
:ast 885274.922 East 
rat -299.230 Hgt 
!D error 0.041 

.. lane parametere 
lorthing coordinate of rotation center: 
:a.sting coordinate of rotation center: 
~otation about the center point: 
'ranslation north: 

1TA 

"lation east: 
J factor : 

Point: 
184105.466 Nrth 
884700.426 East 

-297.980 Hgt 
3D error : 

Point: 
182333.902 Nrth 
885597.063 East 

-300.450 Hgt 
3D error .. 

Point: 
183257.698 Nrth 
885274.922 East 

-299.230 Hat 
3D error : 

183232.355 
885190.803 

0•00·00.1073" 
-0.000 

0.000 
1.0000000000 

1 
184105.451 
884700.439 

-297.980 
0.020 

6 
182333.884 
885597.073 

-300.450 
0.021 

5 
183257.731 
885274.898 

-299.230 
0.041 

Paae 23 



n two dimensions: 
!aximum error, (database 
'.oot mean equare error: 
.n three dimensions: 
taximum error, (database 
!oot mean square error: 

• 
point 1006 ) : 

point 1006 ) : 

Height parameter 

--- --------

0.041 
0.029 

0.041 
0.029 

evaluation 

Startina point Calculated point Control point 

ioint: 
!rth 
:ut 
lat 
:D error 

•oint: 
Trth 
:aat 
Iat 
:D error 

'oint: 
'rth 
:a.st 
igt 
:D error 

1043 
184105.466 
884700.426 

-297.980 

1027 
182333.902 
885597.063 

-300.450 

1006 
183257.698 
885274.922 

-299.230 

ieight parameters 

Nrth 
East 
Hgt 

0.020 

Nrth 
East 
Hgt 

0.021 

Nrth 
East 
Hgt 

0.041 

torthing coordinate of origin point: 

•

. ·na coordinate of oriain point: 
1t above origin point: 

1.1pe north: 
aope east: 

Point: 
184105.466 Nrth 
884700.426 East 

-297.980 Hat 
3D error : 

Po.int: 
182333.902 Nrth 
885597.063 Eaat 

-300.450 Hgt 
3D error : 

Point: 
183257.698 Nrth 
885274.922 East 

-299.230 Hgt 
3D error : 

184105.466 
884700.426 

0.000 
0.000 

-0.000 

~eaidual differences between GPS and known coordinates : 
lot Applicable 

• 

1 
184105.451 
884700.439 

-297.980 
0.020 

6 
182333.884 
885597.073 

-300.450 
0.021 

5 
183257.731 
885274.898 

-299.230 
0.041 



x 'i "Z. 

;..000 884700.419 184105.305 0.000 HVC 

·~ 
884700.419 184105.305 0.000 HVC 
884806.406 183821. 714 0.000 PK 
884799.165 183811. 975 CLOOO PK 

.003 884808.409 183802.225 0.000 PK 

.004 884820.109 183812.687 0.000 PK 

.005 885010.735 183500.348 0.000 HVC L284 
3001 885010.735 183500.348 0.000 PK 
3002 885010.735 183500.348 0.000 PK 
.006 885274.922 183257.698 0.000 PK 
.007 885220.855 183159.467 0.000 PK 
.008 885291.659 183181.473 0.000 PK 
.009 885201.806 183071.546 0.000 PK 
.010 885219.598 183018.624 0.000 PK 
·.011 885221.002 182947.957 0.000 PK 
.012 885206.746 182862.749 0.000 PK 
~013 885345.518 182940.632 0.000 PK 
.014 885209.110 182800.407 0.000 PK 
:.015 885243.103 162760.831 0.000 PK 
.016 885247.463 182748.894 0.000 PK 
:.017 885240.772 182739.715 0.000 PK 
.018 885329.165 182603.827 0.000 PK 
:.019 885459.247 182679.818 0.000 PK 
.020 885423.316 182486.116 0.000 PK 
:.021 885445.515 182492.815 0.000 PK 
~022 885478.497 182451.046 0.000 PK 
:.023 885489.162 182417.006 0.000 PK 
~024 885519.636 182383.379 0.000 PK 
:.025 885552.562 182328.926 0.000 PK 

.8 

885584.137 182346.330 0.000 PK 
885597.063 182333.902 0.000 PK 
885583.719 182305.866 0.000 PK 

:.029 885341~507 182830.338 0.000 PK 
~030 885356.647 182835.350 0.000 PK 
:.031 885351.373 182850.601 0.000 PK 
l.032 885397.773 182788.096 0.000 PK 
L033 885357.416 182886.172 0.000 PK 
~034 885351.741 182886.502 0.000 PK 
L035 885343.896 182897.220 0.000 PK 
1036 885342.565 182900.509 0.000 PK 
1037 885339.239 182901.797 0.000 PK 
1.038 885335.806 182900.466 0.000 PK 
1039 885334.622 182897.314 0.000 PK 
1040 885335.760 182893.694 0.000 PK 
1041 885339.118 182892.428 0.000 PK 
1042 885342.577 182893.846 0.000 PK 
1043 884700.426 184105.466 0.000 PK 

1 884700.439 184105.451 0.000 STA-1 
2 898790.221 174857.861 0.000 STA-112 
3 896066.161 171778.332 0.000 STA-113 
4 885010.761 183500.460 0.000 STA-284 
5 885274.898 183257.731 0.000 STA-1006 
6 885597.073 182333.884 0.000 STA-1028 

• 
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-------- 1 ~: \TNL ,I•ATA\FEOJ\CULEDEAS\00101461 .. MES 

• 
Sta~i:>n ID: ·JOlO Session #: l.46-l liay 26. 1995 14:46 
~eference P~sition - NOT SPECIFIED: 
La~ .. = O:oo-o0 .. 000" N Long .. = (1:00-o0 .. 000" ~·J Height= 0 .. 0 [meters] 
Antenna height = 1.3746 [meters] '..entered. ir:. t!'le field in meters) 
Long station name: 

Receiver serial # = 3194 
Antenna serial # = 0 Centered in ~he 0==i~ei 
~,IP .~c:ft· . .,are = '3 .. 01 SP Software= i.::1 Download Software= 3.11.00 

Survey 3chedule: UNSPECIFIED 
Data-logging 3~art time = 14:~6 
[1t~-~~ggicg ~'top ~ime = 15:i3 

·-. ":.; .-.. - ~ ........ r'." - -.. -·--=· -... - - - ' ..... _ \...Cl..:.. _.._ 

- 1 -· 
.. "'~ 

.. ::48 
:248 

248 
:248 

: . ..48 
248 

2.V .::::lec"ticn mode = AUT0!1ATI".: 

..... ., ,- - _.,., .- ,..., 
.:../ --- .:'i -

1.)5 154 
105 154 

.2V .- ~ 
- i::· .. ) 

·.;v :3 
248 
248 :248 

Elevation mask = 15 [degrees~ Minimum # ::t SVs = 

~T"'· '"'Jsitior. 

• 
':.ude: 

.~ - ~ ,,_ •• -<.::. .. ··= ... ._ "'""""""-. 

• 

Best PDOP Position [ 2 .. 0J 
is: :.:c; # ;)s .. eo3=7 ,. ~·I 

o5: l:? • :5 .. (:.606::" ·.; 
-26 .. 4 

Mean Fosition [37~:] 
:s: ::c1 .. ~le. ?7990 •I !\l 
'35: l9':=:.i.)7::;2:" h: 



• 
:.:.:-.;·.-::.::·. ---· :1.:.:: Zessicn #: 154-1 
?.ef =~~::-n·:e ?osi t iQn - NOT SPECIFIEI•: 

Jun 3, 1995 14:45 

La-:. -: ·:•:(>C'00.·)('0" ~1 :..:ng. = ·:·: 1Y)'.:ic.COO" W Height = 0.0 CmetersJ 
An~en~a ~eigh~ = l.~070 [mei:ers] 1entered in the field in meters> 
Long station name: 

Receiver serial # = 4307 
Ani:enna ~erial # = 0 'entered in the office> 
NP .::cftware = 5. 68 SP StJftware = 1. 26 Download Software = ;3 .11. 00 

Sur·.~-=:.' :=c:hedule: UNSPECIFIED 
Data-~cgging start time = 14:46 
Dai:~-lcgging stop time= 18:13 

~ .. 
I l'""' = f"' ~.- ... ,..., r: ----·--··"=' ... - -- . - , ·...,,_ .... =i,..;., .;,,,,.. ... 

-.,......,...
._. "-'."" \_, 

- , 
T1~.~c :::.11g 
tci:al I...:.. 
:-oni: 7~1 

545 

554 
554 

~3"'v· _ 
::::15 
:218 

.:~j 

:557 

AUTOMATIC 

.:.v ~4 
::.-":> 
'-'I ·...J 

·- """'"""" ::; { .:· 

::.v ; :::: .:/J liJ sv· 19 2V .-},...., sv _.., ~ .. 

:30 -~r'7:::.. 330 330 -· ~ 
820 :7E· .330 830 

• 
~1~~ .. -tion mode = 

~vai:1~n mask - 15 [degreesj Minimum # of SVs = 3 

3D F ·Js it i.c·n 
La'::.-: u.:ie- : 
Longitude: 
Heigl-:-: [mJ: 

::: !> :; ·: s it ion 

• 

Best PDOF Posit ion [ 1. 7 J 
18:18 1 33.58o7E." N 
'35:16 1 52.54202" w 

-51.: 

Bes~ FDOF ?osi~i~n ~ :.SJ 
18: 18 .. ::.2. 95~E.S .. ~·1 

•35: 1?3 .. ~9. 5569-!" ~+J 

Mean Fosition [12459] 
18:18'34.11.495" N 
65:16'59.21682" w 

_..,c:) "=: 
W-..1 • '-

Mean Fosition [lE] 
18:13 1 33.58870" N 

28 
32 
32 

sv 29 
150 
150 



• 
Sta~i~n !D: )113 Session ~= :54-1 
Fi.efe-:.~ence Poai tion - NOT SPEC I FI EI·: 

0un 3. 1995 1=:12 

La't. = ;:oo·o;.J.000" N I.cng. = o:oo·oo.ooo" w 
Antenna height = 1.3838 ~meters] rentered in 
Long station name: 

Height = 0.0 [metera] 
the field in metera> 

Receiver serial # = 3198 
Antenna aerial # = 0 Centered in the office> 
NP 2aftware = 6.01 SP S8ftware = i.:::1 Download Software = 3.11.00 

3urvey 2chedule: UNEPECIF!ED 
Data-logging start time = 15:13 
Data-logging stop time = :E::7 

T~a~:·i-:ing .:v .-, 3V ~ 
.- .. .,. - .-. \l 

tot~l Ll t306 234 -: 1 !. 
!:en-.: ~ 1 _._ 1306 '.:!34 ;:11 

SV .~~l-=c":ion mode = AUTOH..'\T:!::' 

2"} 14 
621 
:314 

.?.V l=· .=.v :a s~J 19 sv .-.~ :3V - ; 

726 88 7 40 ~- .... .' I : 

726 :38 740 ~ ...... 
! I i 

Elevation mask = 15 [degrees] t1inimum ;:; c>f SVs = 3 

3T' Position 

•
. tude: 

.igi tude: 
Height [m]: 

2D Fo:iticn 
Latit-.;.de: 
Longitude: 

• 

Beet PDOP F~sition C 1.7) 
1e:1e·o:3.:::1ooe" N 
65: 1 7. '.:7 . (• 1678" w 

-'73.5 

Best PDOP ~~sitisn [ ~.OJ 
18: 18. ')4. 1::2595.. t-.T 

65:11·:1.ese2c" w 

Mean Position [10596) 
18:18.03.75912·" N 
65:17.27.80233" w 

-49.::. 

Mean Position [1125] 
18:13.04.89787" N 
65: 17. :7. 34497.. ~·] 

31 
444 
444 



-------- 1::: .TNL'·,DATA'" .. PRO.J ··.,CULEDRAs· )22-!l4el. :·1E2 

• 
3tai;ion :D: (234 Session~- 146-: May :3. 1995 ~~:32 

-·S.'t. = :': 00 · ')). C;OO" :1 :..:mg. = :·:CO "JO. ·:iOO" ;.: Height = 0. O (meters] 
Antenna ~eight = 1.4508 [meters] fentered in the iield in meters> 
Long si;ation name: 

Receiver serial # = 3198 
Antenna serial # = 0 c"entered in the i::>ffice> 
NP Software = 6.01 SP Software = 1.21 Download Software = 3.11.00 

Surve~.r .:chedule: UNSPECIFIED 
Data-logging star't time = 14:33 
Data-l~gging stop time = 15:50 

:'r ;:i.c 1: i::'lg 
·; .:') i:. !9. l . . . ;.•J:. 

:;05 
.·_;r,~ . 
'-· -·-
:]i)5 

:=_·1 :_·3 
::>)E; 
:305 

= AUTCMAT: :· 

.?:\· :29 .:":J ::·.1 ":'":. .- .-. 
•.JW --

-·· .- ,... .;:;·..;' ~ i 
.- ... r) 305 305 

205 :j()E. i-::.7 ... .., ' 
- . ~-

SV 3=lection mode 
Eleval:i:m mask = 15 [degrees] Minimum t: ::f 3Vs = 3 

3r- 'C·.~siti.Jn 

•
. tude: 

.igi-::ude: 
Height [m]: 

21' F·Jsition 
Latitude: 
LJngi'tude: 

• 

Bes-c FDOP Position [ '.2.0J 
18:20 1 (·0.59421" ~l 

65:19 1 :1.49505" w 
-38.::: 

Best PDOP Positicn [ 1.0J 
18: :::o. 00. 48826.. ~l 

65: 18 # :i. 2·')979'' w 

Mean Position [4565] 
:.8:20 1 00.84215" N 
05:19 1 :1.81762" w 

-33.8 

Mean Posi'Cion [2J 
18:19'59.60878" N 
65:19 1 :1.16389" w 



-------- C: \TtlL'· .. [iATA\,PROJ·,,CULEDR...u.:.3\02341541. MES 

• 
StaT.ion ID: 0284 3ession #: 154-1 Jun :. ~995 15:32 
Reference Pcsition - NOT SPECIFIED: 
La-r.. = 0:00'00.000" N Long. = 0:00'00.;:100" W Height = 0.0 [meters] 
Antenna height = :.5000 [me~ers] ~entered in ~he field in meters> 
Long ~T.a~ion name: 

Receiver serial # = 3194 
Antenna serial # = 0 Centered in the office> 
NP ~~ftware = 6.01 SP S.Jftware = l.:1 Download Software = 3.11.00 

Survey ::chedule: UNSPECIFIED 
Data-legging s~art time = 15:32 
Da~a-l~gging atop time = 17:51 

~ r 9.·:~ i~ ~:1; ·=,, .37 ~ ?:V "7 ·-. S'-1 l -l 
tC"::?.l :1 464 134 ·-!? 0 30t.) 

....... ,- ,.... T" 

·~-· .... :i :!64 134 470 .-.. ·""q _a ... 

SV .:elc-·.::t:.on mods = AUTOMATIC 
Elevation mask = 15 [degree::] 

Lc.ngi -:ude: 

• 

... - .. - .# ,. • .. • - - • 

·:;.:;:~ . ..: __ ... ·:...q:::::. 
.-.r; '":: 
-'-'. ·-

a~~.- fiicp :::'.:>siticn 
13: 19 ... 59•5::137 II !~ 

65: l:?, 21. 14722" w 

.:-r:; 15 
553 
553 

:.1] 

.~ .. ] • -:::: ~:.v 19 ·~~V .-.7 -· -- 553 :::. i:. ":> 
~...,..., 

·:n::; 553 !:·53 ..J<W 

:: •) · .. .: 

He:r. ?osition C827~J 
:. ·: : :.:. ~~I .. ::i C· • r: -i..; t3 :; : : 
~5:!2':!.330:~· w 

-45.7 

Mean ?csition [60) 
18: :o '00. 02315" :1 
t~5: 13 ~ ::2. 87208.. w 

·3v 31 
364 
364 



-------- C: \'TNL··.DATA\PROJ\CULEDRAS\ 10061461.MES 

• 
Star:.i~ri !D: 1006 Session #: 146-1 
Reference Position - NOT SPECIFIED: 

May 26, 1995 14:22 

Lat . = 1): 00 • 00. 000" N Long. = 0: 00 • 00. 000" W 
Antenna height = 1.4554 (meters] <entered in 
Long station name: 

Height = 0.0 (meters] 
the field in meters> 

Recei~er serial # = 3667 
Antenna serial # = 0 (entered in the office> 
NP .31:Jitware = 6.01 SP Software = 2.07 Download Software = 3.11.00 

3urvsy .=chedule: UNSPECIFIED 
Data-~cgging start time = 14:~2 
Data-~::gg::..ng ztop time = 15:46 

!r.'9.c~}~i.r' .. ;r ~·· 15 .~v 1 '" .:~1 13 .:, J -'..J 

tot: al -- :337 337 .337 
cont 

,. . :337 ;337 337 -.I. 

1:"~· •. , J 
.-, .-. 3V t-.:~ .3V .-,a .3V :9 .=.N 31 -- - . -!...J 

103 145 :::57 337 337 
83 145 230 ":l~P7 

~Je..J' 337 

Elevar:.icn mask = l~ (degrees) Minimum # of SVs = 3 

3T" c~sition 

•
. tude: 

l"°~ -, •. ..;"". .._ ... =- ..... _;...t. __ _ 

Heigh~ Cm): 

• 

Beet PDOP Position [ 2.0) 
18:18'58.18087" N 
65:19"19.1E930' ~ 

-24.9 

Posit.ion not 3Vailable 

Mean Position (5062) 
18:19"58.:::6764" N 

-38.3 



• 
Sta"ti:m ID: 1028 3ession #: 146-l May :6. l.995 14: 13 
Reference Position - NOT 2PECIFIED: 
Lat. = O:!)O·oo.ooo" N Long. = 0:00·00.coo" w Height = o.o ~meters] 
An~enna ~eight = 2.4000 ~meters] centered in the field in me~ers> 
Long station name: 

Receiver serial # = 4307 
Antenna aerial # = 0 ientered in the office> 
NP ~:oitware = 5. 68 SP Software = l. 26 Download Software = 3 .11. 00 

Sur•:ey .:chedule: UNSPECIFIED 
Data-logging ztart time = 14::4 
Da~a-l0gging s~op time = 1~:43 
Tr'3.c·i:i.n.g 
r:ot:tJ.. :..1 
,-:ont Ll 

357 
·357 

-· . . : ·' _:: 
357 
:357 

SV S~lecticn mode = AUTOMAT:~ 
51 

:.31 
131 

189 
189 

3V :9 
357 
:357 

·<S::::7 
".JV I 

357 

Eleva~ion mask = 15 ~jegreesJ Minimum # ci SVs = 
31" Position 

• 
_tude: 
. ... , 

-~1g11..UOe: 

Height Cm]: 

:2D Positi:m 
Lati':.uae: 
Longi-:.ucie: 

• 

Best FDOP P~sition C 2.5] 
18:19.49. ·:s340" u 
65: 19· 1:..87453" r.,.) 

-128.6 

Best PDOP F~sition C 1.5] 
18:.!.9.49.41371" N 
65:19.15.S4131" 1.-J 

Mean Position [5099] 
18:19.49.0505::!" N 
65:19.15.83033" w 

-33.4 

Mean ?osition [268] 
18:19.49.18521" N 
65:19.16.20823" \oJ 



-------- , ... · .TNL',DATA\PROJ'.,CULEDR.l\S\00011541.t1ES 

• 
Station ID: '.)001 Session #: 154-1 Jun 3. 1'395 15:42 
Reference Position - NOT SPECIFIED: 
Lat. = o:oo·oo.ooo" N Long.= o:oo·oo.ooo" -:.-i Height= o.o [meters] 
Antenna height = 1.2573 [metersj (entered i~ ~he field in feet> 
Long station name: 

Receiver serial # = 3667 
Antenna serial # = 0 (entered in ~he office> 
NP Soft~are = 6.01 SP Software = 2.07 Download Software = 3.11.00 

Survey :=<:-hedule: UNSPECIFIED 
Data-lagging start time = 15:43 
Data-lagging ~top time = 17:56 

~ "' ... ~ .-· l:"' i ~ ..... ~ .. .-, ~3·v -! 
........ -- _..,_ .. __ ··~ 

-- J ~: './ 

tc~.:::.l L:. -±.SC l-i3 -186 
.:·:r..-:. ...... .::so 143 ~45 

= AUTOH.t\TI·: 

~ .. 
.::v --± .:_~; :: .-• ... . '::l .:v .. ~ ......... ~."7 

- -- :..::J ~: '..' --· :; ' = ~,-; ..;,9 S:."':Jr'", i::.•:J'") - ..J'-- "-''-'.;.. '-1....;.:.. 

~') 1 532 38 532 c: ~·"".'J 
..JV" 

SV Sele~~ion mode 
Elevation mask = 15 [degrees] Hinimum # ~f 3Vs = .... ·-
3r- i:.ositior. 

• 

+- • . ~uae: 
.1gi tuJe: 

Height [:nJ: 

:r.: Posi:. i·:in 
I..ati-:ude: 
Lcne-ii:ude: 

• 

Best PDOP Positicn 
18: '.::::!.). 06. 10329" t1 
65:1:?·24:.:5915" w 

-71.:: 

1. 7] 

Best PI'·OP P:>sit:.:>r. ~ :.7] 
18: ~(' .. ('2'. 04671 '' ~1 
t:i5: 19 ~ :::3. :27:'.57.. .,,., 

Mean Position [7984] 
18:20·06.60071" N 
65:!.8-:4.98535" w 

-53.1 

Mean Position [30] 
1e::o·02.eo37B" n 
'35:19·:::::.92573" w 

S'fJ 31 
327 
327 



~3 uirun -~. !' :-? .. - -r j~~~-:·t.(;!':~" ~ ,-. . ··,::-~let:·r9.e ',r~e1Jl. :.~ 
Sel"ls:i.·:n From ~ 

l.·~ rms r:iop rati~ disi:.ancelmi -3.hl ! mi ah2Cm> 

• -1 
0113 •:\284 i) • .!.53 U.053 1.020 4910.785 1.454 2.570 

~-i . :iQ..O..l. :• 112 0.100 0.(,48 1.250 5136.882 1.327 1.277 
54-1 1•11:: ·)284 0.093 '). 1)48 1.380 4957.683 1.277 2.570 

154-l 0001 ·~;113 0.101 (.o.:)51 2.100 5110.510 1.327 1.454 
146-1 OQ.l.O. :..006 ·). 018 0.092 2.200 312.119 1.445 1.525 
154-1 1

:· 11:: 1)113 ).039 •). 042 8.710 1253.372 1.277 1.454 
154-:":. 0001 ·~·284 0.025 0.052 10.710 ::!07.240 1.327 2.570 
146-!. ')284 l.006 0.015 0.·:~81 11. ('5\) ~~)9. 33;3 1. 521 1.525 
1.46-l :·,01c1 :..0:28 1). 021 (i. 102 16.440 605.188 1.445 2.470 
146-1 1)284 1028 0.021 ·). (89 16.960 :;97. 945 1..521 2.470 
14e-: l006 ozs 0.018 ).080 :::;o. 580 ::sa. ::::.3 1. 5:!5 2.470 
1.-1!3- ~ •>t) lU 284 :) . 016 :) . 085 41. 370 :'.07.:245 1.445 1.521 

• 

• 



' - - :..:.:: '·' '.::'~: .. ;)7 . :.:. ~- 7 :3 ;3 5 .. •3 5 ., 18 .. :: =· - ,:_, 1 7 5 7 t3 . ' 
.-. :~ 1~11 ;~, 18.,:0·07. :•'.)7915" 65" 18. :5. •)16856 .. -
·:: \)11::! 18"18'34.714309" o5°1s·::9_331550" .. 

• ;)113 1s 0 1s·o4.346447" 65°17'27.794117" 
•)2e4 is 0 2o·c·i.1s2199" '35°19·:1.e3~403" 
1006 13°19'58.?70873" 65°19'13.105062" ...,. 
:. J'.::2 18°19'49.594054" 65°13'15.2160:8" 

SYSTEM PARAMETERS 

Net-;.;ork status = reduced computed adjusted 
Datum = WGS-24 
1::cor:iina te S:,.rstem = •3eographic 
Zone = Global 
Linear unit = meter 

• 

• 

-90.22 YXZ 
-90.82 YXZ 
-68.37 YXZ 
-92.18 YXZ 
-:31. 1.8 YXZ 
-91. 21 YXZ 
-!:H. 58 YXZ 



- l g~,saz/ t ·3.j stci ~·001 :) l l::: ~23 •) :3f3 .. 27. :::241 ·· •).0376 -0.0832 
1 gpsht/F a~i std 0001 0112 -!-:22.4602 0.0031 -0.0085 ... 1 1 gpsds1F ajst::i CiOOl u11::: 5136.8976 0.0011 -0.0005 . .; .. o") 1 gpsaz/F a~istd 0001 0113 137"39.10.7221" 0.0393 +0.1021 • ~ -

.") 
.-, l gpsht/F ajatd 0001 0113 -1.3472 0.0033 -0.0112 -

r:: 
,.., 

l gpsds/F ajstd 1)001 0112 5110.5836 0.0010 -0.0032 -... 1 gpsaz/F .s.j st.:i CC10l 0284 153,, 10--::;7. 995:2" 0.2389 -0.0779 ·-.-. ... 
l gpsht/F 9.j std .:•001 0284 -0.3535 0.0008 +0.0011 ·~ ..:; 

-' :3 l gpsds.:F ajstd (001 0284 '.:07.::!428 0.0003 +0.0002 ... · . ~ 4 1 gpsaz/F ajstd 1006 1028 161°06.15.7724" 0.2371 +0.7348 .. ~ 
:.1 4 1 gpsht/F ajstd 1006 1028 -0.3759 0.0009 +0.0030 
i: 4 1 gpads/F a~i std 1006 1028 298.2170 0.0002 +0.0002 
13 5 1 gpsaz/F ajstd 0010 1006 146°12.37.6231" 0.2724 +0.7787 
14 5 1 gpaht/F ajstd 0010 1006 -0.3900 0.0011 +0.0023 
:.5 5 1 gpadsiF ajstd (1010 1006 312.1~28 0.0002 -0.0003 
16 6 1 gpsaz/F ajstd 0010 1028 153°29·12.8163" 0.1810 -0.5209 
,_ 7 6 1 gpsht/F ajstd 0010 1028 -0.7553 0.0014 -0.0053 
J.8 6 1 gpsdsiF ajstd •)010 1028 605.1958 0.0003 -0.0010 
1.9 '7 1 gpsaz/F aj S't.d. :)(.10 0284 153"!.0.54.2655" I). 3386 -0.2662 
::o 7 1 gpsht/F ajstd 0 1no 0284 -0.3568 0.0009 +0.0004 
:::1 ... 1 gpsdz/F a.jstd \:1010 0284 207.'.:.474 0.0002 +0.0006 ! 
.-.. -. ~ . gpsa:::/F .a.j S't:: ·n1:: 0113 .2:!1"50·1.i.2558" 0.0560 -0.0528 J.. 

·.:. :3 ;~ 1 gp::ht/F c..j S":d :· 11:2 ·)113 -22. 81'JZ ·). C,010 -0.0000 
::.-i .•. 

l gpsds/F '3,j .3": :i I:~ 11!: -, , , ':) 1253.1.61: 0.0003 -0.0002 c ..J ..... ,_ 

. c: :3 l gpsaz.1 F aj std n1:.: 1)284 302"26.!.7.9959" ·). 0367 +0.0416 _.., .-..... -
~c - l gpsht.-F .:i.~i st.:i .-., 1 , .-. :~1284 -~=. ~.~3:;3 '). 0028 -0.0048 _ ..... __ 

.? l ;5J;·Sci.:; / F ~ ..; '::'~ ~ 
... ,.. 

')~~4 4957.6322 0.0011 +0.0032 -v- --.-.. :-:. 1 .• , 1 gpsaz.:F udabl :113 •)284 317''01.08.3171" 0.0624 -9.8650 _._ """i.I ... 
·~9 :.o 1 gpsht/F .aj std ·)113 1)284 +1.0338 0.0052 -0.0277 

• 3(.1 10 1 gpsds/F udsbl 0113 0284 4910.8555 0.0017 +0.3531 
:31 11 1 gpsaz/F ajstd 0284 1006 132°54.39.6811" 0.5257 +0.4550 
32 11 1 gpsht/F a~i std 0284 1006 -0.0322 0.0008 +0.0010 ... ~ :.1 1 gpsds/F .:,.j std '.)234 1006 109. 3391 0.0002 +0.0000 ·~· .. 
:34 12 l gpsa:::/F s..j std 02C14 1025 153°29'45.7174" 0.2300 -0.4434 
·':I= 1: . 

gp::h~.:F .:..j St·:i ('254 1026 -0.40'.:9 0.0012 -0.0012 ·-.., 
:3e 12 l gpsds/F -=.~i S't. d ·:<284 1'"'':'~ ··"""""""" 397.~504 0.0003 +0.0008 

• 



0001 
0001 
0001 
0001 
0001 
0001 
•)010 
')010 
t)OlO 
')Qli) 

<)OlC' 
:) 11:: 
:)11:2 
•)11::. 
Hl::. 

1:111? 

1006 

• 

• 

TO 

0010 
011:: 
0112· 
0284 
1006 
1028 
•Hl'.: 
0113 
')284 
1006 
1023 
0113 
0284 
l(H)€, 

3..<)::3 
1):;34 

:c12c 
ic:::e 

.:'.lT~'!tA ... ~.Fi.Y •::F '~OVAF:IANCES 

NETWC>RK = UJLEI>P.A.2 
TIHE = Mon Jun 05 08:~0:54 1995 

AZIMUTH l. OOcr DISTANCE : . OOcr I.1ELTA H 1.00a HOR PREC 

52°:::1 ·04" 
123°36.27" 
137°39.11" 
153°10·28" 
146°1::·21" 
153°:::!9 ·03" 
i2s 0 3s·:a .. 
137°39·1:" 
153°10·54" 
146°1:·38" 
153°~9·1::!" 
221°so·14" 
302°:::s·13" 
302 .. 1::::·1:::" 
299° 52 # 5(1 

317"00'53" 

315: '.:i-1. 31' 

8148.73 
0.01 
0.08 
0.75 
0.70 
0.40 
0.08 
0.08 
0.83 
0.57 
0.34 
0.17 
1).07 
0.03 
<.).<).? 
c). •)8 

•.J. -i7 
0.59 

0.03 0.0011 
5136.90 0.0020 
5110.58 0.0021 
207.:4 0.0009 
312.12 0.0010 
605.19 0.0010 

5136. 89 1) • 0022 
5110.58 0.002: 

207.:5 0.0005 
312.12 0.0005 
605.19 0.0005 

1253.16 0.0010 
4957. 70 (•. 0021 
~850.::: 
4621. :~e 
4911. ::: 
.;30::.. :E 
-i531. :.:.:: 

:.:·? __ ... 
397.95 

=· - -. :"; ,.., , 
(· .. ·,.-,.·, ............ __ 

,,-.. -... ~ - .. ..,,;.._. __ 
:~· .. -~ .~'. (1 = 
t:.!. ;):.)05 

298. :::: \). :.)005 

+0.00 0.0034 1: 24 
+22.45 0.0055 1: 2582016 
-1.36 0.0058 1: 2483058 
-0.35 0.0026 1: 226556 
-0.38 0.0033 1: 304231 
-0.76 0.0036 1: 580118 

+22.45 0.0060 1: 2382475 
-1.36 0.0063 1: 2313654 
-0.36 0.0022 1: 437030 
-0. 39 1). 0023 1: 596526 
-0.76 0.0027 1: 1112082 

-23.81 0.0032 1: 1249641 
-2:.ao 0.0056 1: 2411452 
-22.84 0.0060 1: 2263107 
-23.21 8.0061 1: 2121387 
-1.~1 0.0059 1: 2295684 
+·.1. ;:.7 :: . cos::: i: 21a2:11 
+u.60 0.0064 1: 2034192 
-;)_;_:;. :.:)C:::O 1: 202174 
-0.40 0.0024 1: 771278 
-0.37 0.0023 1: 620046 



t!ETtlORK = \~ULEI:·RAS 
TIME = Mon .J'un 05 08:50:46 1995 

4llta~~m = WG3-64 
C :iordinai:e 3ystem = Geogr.3.phic 
:one = Global 

Ne~wcrk Adjustment Constraints: 
Inner constraints in y 
Inner constraints in :< 
Inner ~onstrair.~s in h 

POI~!T NAME OLD COO RDS 
, LAT= 13 6 :::o. CJ?. ::')7::.o: .. 

. '0 1) l LON= '35' 13' :5.017414" 
EEIGHT= -90.!3257m 

.-, :.AT= 
, ~ ., -.,-," -~ .. ~'.:i~ 1~~: l" _ . .; -\· . LON= -- . :9" ·:5 _ c:13e 1:,9·· 

:-!EIGHT= -.:.<) .. :2::!=~ 

- Li.,.,_ 18° , ~ . :::;4.713951" - :'1.1. - _._. 
.-... , .~ 
v~-- LON= 35" , -~<I 

-0 =·9. :;.:;:c·4 7 ,. 
HEIGHT= -68. :::664m .1 LAT= :..8 0 1 <:). ::•-t. :34E094~ .. ....: .... LON= '35 ·) . .., . :7.73477:" I - l; 

__ ._. 

HE!t:;HT= -32.1755m 

- L'\T= :8" ::::0. ·:•l . .!.9223·1" 
.. :i::S4 SCN= ..::~5 v 13' :: .. e:32155 

HE I '::HT= -91. .:.':"39:n 

..: LAT= • ~ 0 1 c:1 .- ~;3. 7-1c:i5e ·· - .:.::::l _..., 
:.:·~1 t3 LCiN= 65 ;- 1.8. 2..? • lC' 4 81 !: " 

HEIGHT= -& 1.: 1o:m 

LAT= 18" 19 .. 43.594240" 
1.028 LON= i::50 13· l 5 • 81=7 8 \) I' 

HEIGHT= -91. 5,3 31!!! 

• 

ADJUST 

-0.000118" 
-·.i.C00162" 

.-.o. (1019m 

-·~ . i)(•l) :_:313" 
<·.OC 1):247" 

+I I• :~\!)27m 

+0.0(:0357" 
..._,.) .. 0CH)4:37 .. 

- 1). 0057m 

~·:i. (;005(•3" 
-·). ;jQ:)654" 

-i). 0069:n 

-·). ('(l() 136" 
-·>. (:00:247" . -. o .... "7 

-~-'•\..,-I - Im 

-·:>. ·-~(·018e" 
-·:·. 00·)2-17 .. 

... l). <•027m 

-·) . ')00186" 
-0.000247" 

.... o.oo27m 

NEW GOO RDS l.OOcr 

lE , :o· 'J7. S072·85" 0.000777m 
65' :.9. :::5.017576" 0.000816m 

-90.8239m 0.002488m 

• ;::J,, .-.,, ~ . '7 . ::c·7915 .. 0.000695m ~-.1 / ' 
~ r:: - . ~ . :5.016856" 0.000884m :.J-

.... 

-90.3198m 0.002430m 

lt'=-' . ,... . :34_ 714309" 0.001350m _._, 

65' .:.6 .. 59.331550" 0.001449m 
-68.3721m 0.004110m 

.!.B" :.3. ·:!4. 846447" 0.001455m 
a5< ... r; .. .-,.., .79411'"'" 0.001542m 

-92.l.8:24m 0.004365m 

18, ::o· •)1. 192199" 0.000604m 
~.5~· :.J. :1.832403" 0.000664m 

-81.176'.:::m 0.001871m 

1-C ~ :.9 # EB.770873" 0.000674m 
C5 ~· :9 .. :.9.10506::2" 0.000825m 

-91.:2075m 0.002289m 

. -~ 
~c - .:_9· .;9.594054" 0.000718m 
65"' :9' .:.5.816028" 0.000911m 

-91. 5804m 0.002558m 



ADJUSTMENT 2TATIST!CS 2UMMAF.Y 
NETWORK = CULEDRAS 
TIME = Mon Jun 05 08:50:46 1995 

• ADJUST11ENT SUMMARY 

~ef erence Factor = 3.19 
Chi-Square Test (Q = 95%) = FAIL 

Degrees of Freedom = 16 

Reference Factor for GPS Solution # 1 = 2.68 
Reference Factor for GPS Solution # 2 = 3.44 
Refe!"'ence F.~ctor for GPS Solution # 3 = 4.26 
Reference Factor for GPS Solution # 4 = 3.36 
Reference Factor for GPS Solutic·n # 5 = 2.29 
Referenc>3 Factor for GPS Solution # 6 = 4.06 
Reference ..... . 

!:' ac-r;cr :for GPS Solution # 7 = 2.81 
Reference F3.ct:or for iJPS ~olu-cion # 8 = 2.32 
F.-:='f.e~"'e:ic~ F:i.ct:::r ior GPS .~:Jlu-r;icn .fi 9 = 2.97 ... - ::::r ( ... -,... 

.: r,; l U 1: :_ 0 r. ~ ,. . s.e5 """C~-.:=.rocn,-.o ~=-c1:cr ;.t:'~ ~ = ..... _ --- -··-·-· •v 
.r~e I~;:::.·· --=:-!1C ~:: ~ .s.~~~-Ur :for ·3FZ . :.:;luti.,:m .... 11 = . ,..,7 .., 

... • - I 

i:·c. ..,.· .=. ,, ... ,:.~ i""'Q ?:i.c't.or £or ,:P~ ·~::lut icr. #: 12 -= 2.57 . "' --·- - ..... ·- ·- ~~ .... 

WEIGHTING STRATEGIES: 

' 
;~alar ~eighting strategy was used 

.:u!!lmaticn weighting strategy was used 

STATION ERROR 3TRATEGY 
H.!. ~rror = 0.0000 
Tribr~ch error = 0.0000 

• 

r = 1.98 
r = 1.95 
r = 6.15 
r = 1.26 
r = 1.66 
r = 1.91 
r = 1.25 
r = 0.22 
r = 1.83 
r = 0.88 
r = i.1e 
!.' = l. 76 

16.00 



C~LOSUF~E~ LC•G 
NETWOEK = :::ULEDEAS 
TIME = Mon .Jun C15 ~)d: 50: .:.lo 1995 

.BS# TYPE FROM TO CLOSURE TRANSFORM 

l gpsaz 0001 0112 -0.083249" 0.000000" 
2 gpsht 0001 0112 -0.008485m O.OOOOOOm 
•") gpsds 0001 0112 -0.000545m O.OOOOOOm •.J 

4 gpsaz 0001 0113 0.102114" 0.000000" 
5 gpsht 0001 0113 -0.011247m O.OOOOOOm 
6 gpsds 0001 0113 -0.003174m O.OOOOOOm : gpsaz 0001 0284 -0.077950" 0.000000" 
8 gpsht 0001 0::!84 0.001093m O.OOOOOOm 
:3 gpsds 1)001 0284 0.000178m O.OOOOOOm 

10 gpsaz 1006 1028 0.734763" 0.000000" 
!.1 gFsht 1006 1028 0.003037m O.OOOOOOm ' ,.., gpsds ::..006 1028 0.000243m O.OOOOOOm .i_.;., 

...... 
l..~ gpsaz :)010 1006 0.778671" 0.000000" 
14 gpsht (i010 1006 0.002324m O.OOOOOOm 
l.5 gpEds <10lC: 1006 - 1). 000:280m O.OOOOOOm 
1 ~ 
-'=> £i:1sa= ·:OlC· 10:8 -0. !:.'.:!0876" 0.000000" . ~ 

gpsht (1ClU ... ' l<J25 -0. 0t)5::32m O.OOOOOOm 
18 EI.:;;:>sd::. 0010 1028 -0.001027m O.OOOOOOm 
12 gpsa= ::!<) lC· 1)284 -0.266236" 0.000000'' 
:20 gpsht ··;o 1c 1)284 0.000360m O.OOOOOOm 
21 gpsds 0010 0284 0.000608m O.OOOOOOm 
-'°") gpsaz c11: 0113 -0.052824" 0.000000" . 

• l gpsht 0112 0112 -0.000025m O.OOOOOOm ~ 

.A gpsds i)ll: 0113 -0.000163m O.OOOOOOm 
25 gpsaz 011: 0284 0.041644" 0.000000" 
:::!6 gpsht •:\11: 0254 -0.004801m O.OOOOOOm 
·-iP";' 

~psds ~:-112 0284 0.003238m O.OOOOOOm -· 
~3 gpsa= ( 1113 0284 -9.865026" 0.000000" 
:29 gpsht 011~3 1)~84 -0. 1)27713m O.OOOOOOm ::o gpsd~ (•113 1)284 0. 2530E.3m O.OOOOOOm 
:31 ;;:pza~ 1:·234 1006 C.454954" 0.000000" 
':''j gpsht. ('284 1006 0.000981m O.OOOOOOm ·--
:;.3 gpsds 0284 1006 0.000023m O.OOOOOOm 
34 g!=1saz (':284 102!3 -0.443435" 0.000000" 
::5 gpsht 0284 1028 -0.001228m O.OOOOOOm 
36 gpsds \)284 1028 0.000770m O.OOOOOOm 

• 



•

r ectiQn: 1927 State Plane Lambert 
-~ = Puer~c Rico and V.I . 

.• en~ral Meridian = W d6°~s·oo.OOOOOO" 
Latitude cf Origin = N i7°50·00.000000" 
Origin Nor~hing = •).0000 Eas~in2 = 500000.0000 
North ;:; tandard P aral le l = N 18 ° 26 · 00. 000000" 
.~outh ~tandard Parallel = N 1s 0 02·00.oooooo·· 
Scale along Standard Parallels = 1.000000000000 

Linear units = US Survey Foot 

POINT NAME 

l 0001 

.-, 
r)~)l(\ -

c , . . . '.'..!....i..-

"t (\, , ~ ... _.,_, 

'5 0284 

• 6 1')06 

·- 11)23 

• 

GEODETIC 

N 18 ° 20. 07. ::!09262 .. 
w 0:5 ° :.:? • 25. (•:25599 .. 

N l.3°20'07.::06525" 
~N r:.5o :_9·:5.!~:10347" 

t·1 :. 3 ., 18 . 3 4 • : : s 119 .. 
:_.J ·== 0 lf3. 59. 339597 .. 

tl l8?13·04.348ZS1" 
w '35°17'27 .802176" 

N 13°~o·oi.19oe2:" 
w 65"19.21.826411" 

N ~3°19·5a.7c9496" 
w f5.,19'19.039014" 

tl i: 0 19 .... 19. E92696 .. 
w ~5 •) 19. 15. 5')9948 .. 

MAP SCALE 

183447.2271 
884843.9908 

183446.3596 
884845.4126 + 

174204.6610 
398936.6357 + 

1711:::4.4988 
896213.5187 + 

182842.0539 
885155.3531 .;-

182599.4243 
385420.0703 + 

181675.7432 
;3857 42. 535: 

& CONVERGENCE 

0.999995518994 
0°20. 49. 9803'' 

0.99999551897C 
0°20'49.9849" 

0.99999482561( 
0°21·35. 5637'' 

0.99999464155E 
0°21·2s.s5Bl" 

0.999995467794 
0°20·50.9813" 

0.999995447434 
i) 0 20. 51. 8347" 

0.999995371514 
0°20·52.8638" 



TIME = Mon Cun 05 08:12:37 1995 

• 
1)BSEF.VATIGN ADJUSTMENT : ~au = ::: . 77) 

Azimu'tn rotat~cn = -63.5232 seconds 
2cai.: = 1). 999984202853 

1.00cr = C.6813 seconds 
1.00cr = 0.000002342307 

OBS# TYPE OBSERVED 1.00cr CORR ADJUSTED 1.00a TAU 

1 
2 
:3 
4 
5 

:~ 

lC 
• 1 

i::. 
13 
1.J 

• 17 
16 
19 

·-·"':' 

.-.. r-r 

;33 
34 

36 

gpaaz 123°15~37.8121" 
gpsht +73.6883 
~psds 16853.2242 
gpsaz 
:iPSht 
~psds 

spsaz 
gpsn't 
;psd::: 
;gpsa:::: 
,lpsht 
~pads 
~psaz 

gpeht 
.:..-.·.= ..... ~ 
;~sa:: 
3paht 
;pad;: 
gps.s.:: 
~pshi: 
gpsds 

gpsd.z 
gpsht 
j:psaz 
gpshi: 
g;peds 
~psaz 

:jpsht 
~psds 

137°1s·:1.2848" 
-4.4~01 

16766 .. .3907 

-1.1::86 
c79. ~i::eo 

160 ·, 45. ::-i. 3990" 
-1. 2:334 

978.3856 
l-i5"51'48.1.:09" 

-1. 2796 
- - . - .- . 

·~---~. · .. ..;..~ ~ 

-2.4779 
1985.5375 

152''50'04.7410" 
-1.17')6 

l'.379. 3-Hl 
-7!3.l.~'73 

_--:- 4. E··.)•.)8 
:s:eE .. .:.354 

...... J.2919 
:2::? ·) 23 ~ 49 .1C04 ·· 

-('·. 1058 
358.7~18 

153°17~55.1994" 

-1.2220 
1305.6032 

0.1204 
0.0323 
0.0111 
0.1260 
0.034-3 
•).01!.0 

C'.COB9 
0.0f)3!. 
).7594 
). 0•)99 
0.0021 
-.j. 5724 
0.0llE 

0:5797 
i). 0151 
o.oo:s 
l. 0845 
) . 0093 
;) • (!i)'.:: 1 

.... - . -
\) . .. " , 
O.C551 
1.6837 
0.0085 
0.00~3 

0.7367 
:) . 0127 
0.0026 

-0.0607 
-0.0297 
-0.0075 
+0.0255 
-0. ;)354 
-O.OOC5 
-0. (<1):3: 
~o. (:')3S 
+0. (:003 

123°15'37.7514" 
+73.6586 

16853.2167 
137 ° 18. 21. 3104 .. 

-4.4555 
16766.5902 

1:::: 0 49#38.4677" 
-1.1558 

'379.826:; 
+O. 7377 160 ° 45 # :5 .1367 .. 

-1.::2::4 
+0.0008 978.3964 
+0.7889 145°!S1'48.8898" 
+0.0084 -1.:112 
-,;i ... ~ .. -~~·-·~; il~C:-i: .. :, ~:.: 
-6:5154 l!S3"08•:::2.7814;, 
-0.0140 -2.4919 
-0.0034 
-\). 2480 
-0.0008 
+0.002') 

:985.5341 
:.=::: 0 !:.•). 04. 492.0" 

-1.1714 
679.S-431 
_;:-t .• ·-. \,_,. --. 

• : .. -, •) ·: ..... 1 .. ~ .-. •::Is:: 1 •"": •• 
•- .. - J'. -: ""':~ • We.J ·-

-0.0174 - 7 4.613: 
+c). Qi:J52 16265. 2306 
-0.0971 +3.:248 
+0.4609 12S.,32'49.6213" 
+0.0013 -0.1045 
+0.0000 356.7219 
-0.4451 :.53°17'54.7543" 
-0.0033 -1.3252 
+0.C026 1305.6057 

The ~:llowing cbserv~tions were exc~uded from the adjustment: 
t:,.rpe= gps a::;imu'th 

~4 ~ype= gps distance 
:s ~ype= gps azimuth 
:30 type= gps distance 

• 

0.0837 
0.0183 
0.0079 
0.1242 
0.0191 
0.0110 
0.7532 
0.0086 
0.0030 
0.5910 
0.0076 
0.0016 
0.5736 
0.0077 
.)i - t;~,1:~~~ 

6:3383 
0.0088 
0.0018 
0.8376 
0.0072 
0.0016 
·-. 0104 
0.0865 
0.0185 
0.0079 
0.0194 
1.3187 
0.0067 
0.0018 
0.4700 
0.0080 
0.0017 

0.25 
0.40 
0.35 
0.44 
0.44 
0.43 
0.01 
0.64 
0.15 
0.56 
0.46 
0.19 
0.43 
0.35 
S~:t?i 
0.40 
0.41 
0.55 
0.13 
0.05 
0.52 
0.04 
l) .26 
0.27 
0.24 
0.68 
0.16 
0.09 
0.00 
0.28 
0.12 
0.46 



SUMMARY OF COVARIANCES 
NETWORK = CULEDRAS 
TIME = Mon Jun 05 09:12:40 1995 

• :·ROM TO AZIMUTH l.OOcr DISTANCE l.OOcr DELTA H 1.00o HOR PREC 

ooc11 0010 51°4a·os" 8227.64 0.09 0.0036 +0.02 0 .0.113 1: 24 
00(:1 t)l12 123°!.6"42" 0.68 16853.48 0.0494 +73.66 0.0183 1: 341278 
1)001 0113 137°19·25" 0.68 16767.16 0.0502 -4.45 0.0191 1: 334306 
0001 0284 152°50.42" 1.04 679.94 0.0037 -1.15 0.0087 1: 185654 
0001 1006 145°52.35" 0.99 1024.03 0.0046 -1.25 0.0110 1: 223429 
1)001 1028 153°09"13" 0.80 1985.55 0.0069 -2.47 0.0119 1: 289033 
(l01·~' 011::: 123°1s·43" 0.68 16853.46 0.0495 +73.65 0.0199 1: 340753 
00 l·:' •)113 137')19.26" 0.68 16767 .15 0.0502 -4.47 0.0207 1: 333697 
0010 0284 152°51"08" 1.08 679.95 0.0025 -1.17 0.0073 1: 267780 
001C 1006 145°52·!;.3" 0.89 1024.03 0.0035 -1.27 0.0077 1: 295062 
0010 1028 153°09.27" 0.76 1985.57 0.0061 -2.49 0.0089 1: 324905 
:)11::: 0113 221°29·42" 0.00 4111. 45 0.0000 -78.11 0.0104 1: 0 
011.:: 0284 302°05"47" 0.68 16265.55 0.0476 -74.81 0.0185 1: 341450 
011: 1006 301°51.40" 0.68 1591:!.34 0.0466 -74.91 '). 0197 1: 341158 
') !. :::: :02e 299"3::!" 18" 0.68 15164.11 0.0444 -76.13 0.0202 1: 341889 
;.11:..:..:: ·::·284 316°40·:;5" 0.68 16113.04 0.0484 +3.30 0.0194 1: 332657 
011: 1006 316°46"!.1" 0.68 15755.25 0.0474 +3.20 0.0205 1: 332159 
() 11'3 1028 315°14"08" 0.68 14866.79 0.0451 +l.98 0.0210 1: 329343 
!)284 1·)06 132°34"53" 1.48 358.73 0.0021 -0.10 0.0067 1: 173376 
0284 1028 153°1s·59" 0.83 1305.63 0.0042 -1.32 0.0081 1: 310932 
1006 1028 160°46":9" 0.90 978.41 0.0033 -1.22 0.0076 1: 297860 

• 

• 



COORDINATE .";.I.'.J\JSTMENT ~?UMM..A.F.Y 
NETWORK = CULEDRAS 
TIME = Mon Jun 05 09:12:32 :395 

.tum = NAD-27 
Coordinate System = 1927 S:a-:e Plane Lamber-t 
Zone = Puerto Rico and V.!. 

~1et:.;or1~ Adjustment Constrai::l"ts: ..., f i;,:-:d ::oordinates in .. - .J . .., fi:-:ed coordinates in :-: -
Inner ::onatrainta in h 

POINT NAME OLD COO RDS ADJUST 

1 Y= 183447.2314 +658.2197 
0001 X= 884844.8200 -144.3808 

HEIGHT= -297.8760 -0.0048 

.... 'l= 183447.:2252 +658.:2199 -
·:•010 X= 884844.EE31 -1<14.3811. 

HEit:::HT= -297.~546 -0.002E 

":> Y= 174857.8609 +0.0000 ·.J 

0112 X= 898730. :::=· +0.0000 
HEIGHT= -224.3175 -0.0030 

•• 3 Y= 1 71778. 3220 +0.0000 
X= 896066.1607 +0.0000 

HEIGHT= -302.4349 +0.0015 

5 Y= 182842. 34€·0 +656.1136 
0284 X= 885155.3258 -144.5647 

HEIGHT= -299.1340 +0.0002 

!3 Y= 182599. 7·'J2-i +658.0274 
100i3 X= 885419.5340 -144.6362 

HEIGHT= -299.2266 +0.0030 

7 Y= 181675.9715 •657.9123 
1028 X= 885741.9916 -144.9189 

HEIGHT= -300.4600 +0.0057 

• 

NEW COO RDS l.OOa 

184105.4511 0.054522£ 
884700.4393 0.050622£ 

-297.9828 0.008242£ 

184105.5051 0.054642f 
384700.~080 0.050680£ 

-297.9672 0.008021£ 

174857.8609 0.000000£ 
898790.:215 0.000000£ 

-224.3205 0.013556£ 

171778.3320 0.000000£ 
896066.1607 0.000000£ 

-302.4334 0.014386£ 

183500.4596 0.052720£ 
885010.7612 0.048702£ 

-299.1338 0.006160£ 

183257.7308 0.051599£ 
885274.8978 0.047699f 

-299.2336 0.007552£ 

182333.6838 0.049184£ 
885597.0726 0.045202£ 

-300.4543 0.008482£ 



ADJUSTl1ENT STATISTICS srn1MARY 
NETWORK = CULEDRAS 
TIME ::: Mon Jun 05 0 9: 12 : 32 1995 

• ADJUSTMENT SUMMARY 

Reference Factor = 3.20 
Chi-Square Teet Ca ::: 95% ) = FAIL 

De srees o f Freedom = 14 

Reference Factor for GPS Solution # 1 = 3.10 
Reference Factor for GPS Solution # 2 = 3.87 
Reference Factor for GPS Solution # 3 = 4.41 
Reference Factor for GPS Solution # 4 = 3.12 
Reie~enc~ Factor for GPS Solution # 5 = 2.37 
Reference Factor for GPS 3clution 1t 6 = 3 QQ 

• '-" t,,,,,,, 

Ref e::.~encs Fac t o r f-:>r GPS So l\.~t!..or. # 
.., 

t = 
,., ..,,., 
.:.. • I W 

Rei :- !."'t:-nce Factor for t}PS So lution # a = 0 . 36 
Ref-: rence: Factor for GPS Solution ... 9 = --i i::q .. --·--Ref '=re nee F.!.ctor for GPS 3olution it 1.0 = 8. 02 
Refe rence F~ctor f or GPS Sol u tion # : 1 = 0 . 9 3 
Ref e r !!nce Facto r for GPS So lution # !.2 = 2 .59 

WEIGHTING STRATEGIES: 

; c alar weighting ~trategy was u aed 

~ummaticn wei ghting s t rategy was u s ed 

H.I . error = 0 . 0 000 
Trib rac h e rror = 0 . 0000 

• 

STATION E?.ROR STRATEGY 

r = 1.67 
r = 0 .71 
r = 0 .13 
r = 1.25 
r = 1.66 
r ·- 1. 90 
r = 1.25 
r = 0 .08 
r = 1.55 
r = 0 . 88 
r = 1.17 
r = 1. 76 

14 .00 



1 l. ' gpsaz/F .3.jstd 0001 011:: 123°15'37.8121" 0.0376 -0.0607 -,..., 
1 l gpsht/F ajstd 0001 0112 +73.6883 0.0101 -0.0297 -.... • 1 gpsds/F ajstd 0001 0112 16853.2242 0.0035 -0.0075 ,_, .L. 

-: 
., 

1 gpsaz/F ajstd 0001 0113 131°18·21.2849" 0.0393 +0.0255 • ~ .-, 1 gpsht/F ajstd 0001 0113 -4.4201 0.0109 -0.0354 .... .:. 
6 2 1 gpsds/F ajstd 0001 0113 16766.8907 0.0034 -0.0005 - :3 1 gpsaz/F ajstd 0001 0284 152 ° 49. 38. 4709"' 0.2389 -0.0032 i 

8 3 1 gpsht/F ajstd 0001 0284 -1.1596 0.0028 +0.0039 
9 3 1 gpsds/F ajstd 0001 0284 679.9260 0.0010 +0.0003 

10 4 1 gpsaz/F ajstd 1006 1028 160°45'24.3990" 0.2371 +0.7377 
11 4 1 gpsht/F ajstd 1006 1028 -1.2334 0.0031 +0.0079 
1~ 4 1 gpsds/F ajstd 1006 1028 978.3956 0.0007 +0.0008 
13 5 1 gpsaz/F ajstd 0010 1006 145°51'48.1009" 0.2724 +0.7889 
14 5 1 gpsht/F ajstd 0010 1006 -1.2796 0.0036 +0.0084 
15 5 1 gpsds/F ajstd 0010 1006 1024.0184 0.0008 -0.0009 
16 6 1 gpsaz/F ajstd 0010 1028 153°08'23.2968" 0.1810 -0.5154 
17 6 1 gpsht/F ajstd 0010 1028 -2.4779 0.0047 -0.0140 
18 6 ·1 gpsds/F ajstd 0010 1028 1985.5375 0.0009 -0.0034 
19 7 1 gpsaz/F ajstd 0010 0284 152~50'04.7410" 0.3386 -0.2480 
20 7 1 gpsht:F ajstd 0010 0284 -1.1706 0.0029 -0.0008 
• ..., 1 ..., 

1 gpsds1F ajstd 0010 0284 679.9411 0.0006 +0.0020· -.1. I ......... 8 1 gpsaz/F cdsbl iJll2 0113 221°28'39.1364" 0.0560 -0.8532 --
·~~ 8 l gpsht/F ajstd 011: 0113 -78.1173 0.0034 -0.0003 .;... ._ 
'"' ... 8 1 gpsds/F cdsbl 0112 0113 4111.3915 0.0011 -0.0084 .;..-s 
.,= a 1 gpsaz/F ajstd 0112 0284 302°04'42.7928" 0.0367 +0.0584 .;,..,J OJ 

:::s 9 1 gpsht/F ajstd 0112 0284 -74.8008 0.0093 -0.0174 
27 9 1 gpsds/F ajstd 0112 0284 16265.2854 0.0035 +0.0053 
28 10 1 gpsaz/F udsbl 0113 0284 316°39'42.0483" 0.0624 -9.9537 
~9 10 1 gpsht/F ajstd 0113 0284 +3.3919 0.0172 -0.0971 • 0 10 1 gpsds/F udsbl 0113 0284 16111.6191 0.0056 +1.1687 
:31 11 1 gpsaz/F ajstd 0~84 1006 132°23'49.1604" 0.5257 +0.4609 
32 11 1 gpsht/F ajstd 0284 1006 -0.1058 0.0026 +0.0013 
;33 11 1 gpsds/F ajstd 0284 1006 358.7218 0.0007 +0.0000 
3-1 12 1 gpsaz/F ajstd 0284 1028 153°17#55.1994" 0.2300 -0.4451 
35 12 1 gpeht/F ajstd 0284 1028" -1.3220 0.0040 -0.0033 
36 12 1 gpsds/F a,i std 0:284 1028 1305.6032 0.0008 +0.0026 

• 



• 
OBSERVATION ADJUSTMENT SUMMARY 
NETWORK = CULEDRAS 
TIME = Mon Jun 05 09:12:37 1995 

OBSERVATION ADJUSTMENT <Tau= 2.77) 

Azimuth rotation = -63.8233 seconds 
Scale = 0.999984202853 

1.00a = 0.6813 seconds 
l.OOa = 0.000002942307 

OBS# TYPE OBSERVED l.OOa CORR ADJUSTED 1.00a 

1 gpsaz 123°15.37.8121" 0.1204 -0.0607 123°15.37.7514" 0.0837 
r, gpsht +73.6883 0.0323 -0.0297 +73.6586 0.0183 -
3 gpsds 16853.2242 0.0111 -0.0075 16853.2167 0.0079 
4 gpsaz 137°1a·21.2849" 0.1260 +0.0255 131°10·21.3104" 0.1242 
5 gpsht -4.4201 0.0348 -0.0354 -4.4555 0.0191 
t3 gpsds 16766.8907 0.0110 -0.0005 16766.8902 0.0110 ,.. 

gpsa= 152°49.38.4709" 0.7651 -0.0032 is2•4s·38.4677" 0.7532 
·~ gpsht -1.1596 0.0089 +0.0039 -1.1558 0.0086 ·~ 
9 gpsds 679.9260 0.0031 +0.0003 679.9263 0.0030 
10 gpsaz 160°45.24.3990" 0.7594 +0.7377 1so•45·25.1367" 0.5910 
11 gpsht -1.2334 0.0099 +0.0079 -1.2254 0.0076 
1 " gpsds 978.3956 0.0021 +0.0008 978.3964 0.0016 ....... 
13 gpsaz 145°51·4a.1oos" 0.8724 +0.7889 145°51.48.8898" 0.5736 
lll gpsht -1.2796 0.0115 +0.0084 -1.2712 0.0077 

• gpsds 1024.0184 0.0025 -0.0009 1024.0175 0.0017 
gpsa= 153°os·23.~968" 0.5797 -0.5154 153°08.22.7814" 0.3383 

17 gpsht -2.4779 0.0151 -0.0140 -2.4919 0.0088 
18 $PS dz 1985.5375 0.0028 -0.0034 1985.5341 0.0018 
19 gpsaz 152°50·04_7410" 1.0845 -0.2480 152°50 .. 04.4930" 0.8376 
20 gpaht -1.1706 0.0093 -0.0008 -1.1714 0.0072 
::1 gpsds 679.9411 0.0021 +0.0020 679.9431 0.0016 
'.:3 gpsht -78.1173 0.0108 -0.0003 -78.1177 0.0104 
::!5 gpsa= 302°04 .. 42.7828" 0.1175 +0.0584 302°04 .. 42.851:" 0.0865 
::!6 gpaht -74.8008 0.0299 -0.0174 -74.8181 0.0185 
,..,'"1 gpsds 16265.:::!854 0.0111 +0.0053 16265.2906 0.0079 ...;,. I 

::9 gpsht +3.3919 0.0551 -0.0971 +3.2948 0.0194 
31 gpaaz 132°33.49.1604" 1.6837 +0.4609 132°33.49.6213" l.~187 
3~ gpsht -0.1058 0.0085 +0.0013 -0.1045 0.0067 
33 gpsds 358.7218 0.0023 +0.0000 358.7219 0.0018 
34 gpsa= 153°17.55.1994" 0.7367 -0.4451 153°17.54.7543" 0.4700 
:35 gpaht -1.3220 0.0127 -0.0033 -1.3252 0.0080 
36 gpsds 1305.13032 0.0026 +0.0026 1305.6057 0.0017 

The following observations were excluded from the adjustment: 
::2 type= gps azimuth 
24 type= gps distance 
28 type= gpa azimuth 
30 type= gps distance 

• 

TAU 

0.25 
0.40 
0.35 
0.44 
0.44 
0.43 
0.01 
0.64 
0.15 
0.56 
0.46 
0.19 
0.43 
0.35 
0.16 
0.40 
0.41 
0.55 
0.13 
0.05 
0.52 
0.04 
0.26 
0.27 
0.24 
0.68 
0.16 
0.09 
0.00 
0.28 
0.12 
0.46 



1 0001 184105.4511 
•°'.' 0010 184105.5051 
3 0112 174857.8609 
~ 0113 171778.3320 • 0284 183500.4596 

1006 183257.7308 
7 1028 182333.8838 

SYSTEM PARAMETERS 

Network status = reduced computed adjusted 
Datum = NAD-27 

384700.4393 
884700.5080 
898790.2215 
896066.1607 
885010.7612 
885274.8978 
885597.0726 

Coordinate System = 1927 State Plane Lambert 
Zone = Puerto Rico and V.I. 
Linear unit = US Survey Foot 

• 

• 

-297.98 YXZ 
-297.97 YXZ 
-224.32 YX- YXZ 
-302.43 YX- YXZ 
-299.13 YXZ 
-299.23 YXZ 
-300.45 YXZ 



-------- A:\SC95002.ASC 

] '"'0 884700.419 184105.305 o.ooo 1000 

ta~i 884700.419 184105.305 o.ooo 1000 
884806.406 183821.714 o.ooo 1001 

02 884799.165 183811.975 o.ooo 1002 
1003 884808.409 183802.225 o.ooo 1003 -· 1004 884820.109 183812.687 o.ooo 1004 
1005 885010.735 183500.348 o.ooo 1005 
3001 885010.735 183500.348 o.ooo 1005 
3002 885010.735 183500.348 o.ooo 1005 
1006 885274.922 183257.698 o.ooo 1006 
1007 885220.855 183159.467 o.ooo 1007 
1008 885291.659 183181.473 o.ooo 1008 
1009 885201.806 183071.546 o.ooo 1009 
1010 885219.598 183018.624 o.ooo 1010 
1011 885221.002 182947.957 o.ooo 1.011. 
1012 885206.746 182862.749 o.ooo 1012 
1013 885345.518 182940.632 o.ooo 1013 
1014 885209.110 182800.407 o.ooo 1014 
1015 885243.103 182760.831 o.ooo 1015 
1016 885247.463 182748.894 o.ooo 1016 
1017 885240.772 182739.715 o.ooo 1017 
1018 885329.165 182603.827 o.ooo 1018 
1019 885459.247 182679.818 o.ooo 1019 
1020 885423.316 182486.116 o.ooo 1020 
1021 885445.515 182492.815 o.ooo 1021 
1022 885478.497 182451.046 o.ooo 1.022 
1023 885489.162 182417.006 o.ooo 1023 
1024 885519.636 182383.379 o.ooo 1.024 
1025 885552.562 182328.926 o.ooo 1.025 . 5 885584.137 182346.330 o.ooo 1026 

•. 7 885597.063 182333.902 o.ooo 1027 
U28 885583.719 182305.866 o.ooo 1028 

1029 885341.507 182830.338 o.ooo 1029 
1030 885356.647 182835.350 o.ooo 1030 
1031 885351.373 182850.601 o.ooo 1031 
1032 885397.773 182788.096 o.ooo 1032 
1033 885357.416 182886.172 o.ooo 1033 
1034 885351.741 182886.502 o.ooo 1034 
1035 885343.896 182897.220 o.ooo 1035 
1036 885342.565 182900.509 o.ooo 1036 
1037 885339.239 182901.797 o.ooo 1037 
1038 885335.806 182900.466 o.ooo 1038 
1039 885334.622 182897.314 o.ooo 1039 
1040 885335.760 182893.694 o.ooo 1040 
1041 885339.118 182892.428 o.ooo 1041 
1042 885342.577 182893.846 o.ooo 1042 
1043 884700.426 184105.466 o.ooo 1043 

1 884700.439 184105.451 o.ooo CONTROL 
2 898790.221 174857.861 o.ooo STA-112 
3 896066.161 171778.332 o.ooo STA-113 
4 885010.761 183500.460 o.ooo STA-284 
5 885274.898 183257.731 o.ooo STA-1006 
6 885597.073 182333.884 o.ooo STA-1028 

• 



-------- A:\SC95-002.ASC 

-9 182262.585716 885596.334943 o.ooo PK 
210 182193.432033 885610.382100 o.ooo PK 
211 182143.979127 885628.395129 o.ooo PK 
212 182129.147523 885664.134721 o.ooo PK 
213 182139.150825 885690.046524 o.ooo CLF 
214 182166.862175 885717.849320 o.ooo cs 
215 182164.069406 885706.244043 o.ooo cs 
216 182165.188825 885756.892987 o.ooo CLF 
217 182167.812253 885764.477535 o.ooo TE 
218 182247.599851 885745.965888 o.ooo TE 
219 182372.133719 885694.522385 o.ooo TE 
220 182431.961973 885651.434475 o.ooo PK 
221 182483.304554 885629.976328 o.ooo LP 
222 183169.081525 885265.727572 o.ooo TANK 
223 183172.955411 885264.524441 o.ooo TANK 
224 183171.755378 885260.58818 o.ooo TANK 
225 183163.518162 885272.992618 0.000 BC 
226 183158.971368 885284.123122 o.ooo BC 
227 183149.561817 885280.322571 o.ooo BC 
228 183104.320095 885315.961703 o.ooo TE 
229 183103.640196 885311.411078 o.ooo LP 

• 

• 



• 

• 
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MTA,Inc. 
688 Discovery Drive 

Huntsville, Alabama 35806-2802 

Remediation of Sites in the U.S. Virgin Islands and Puerto Rico 
Contract DACA87-92-D-0147 

Delivery Order 0002 

INTERIM REMEDIAL ACTION 
CULEBRA ISLAND NATIONAL WILDLIFE REFUGE 

PUERTO RICO 

ANNEXB 

ACCOUNTING OF UNEXPLODED ORDNANCE ITEMS 

U.S. Army Engineer Division, Huntsville 
ATIN: CEHND-CT-D (Ms. A. Prince) 

P.O. Box 1600 
Huntsville, Alabama 35807-4301 



• UXO and UXO Components 
Flamenco Bay Camp Ground, Culebra, Puerto Rico 

*UXOITEM I.D. CONDITION DISPOSITION LOCATION 

1 Illumination Filled with 50% Detonated on Grid #1 
Candle from of Illumination 25May1995 Lane #31 
5"38Naval Composition 119' West 
Projectile 

2 Mk76/BDU-33 Appeared Detonated on Grid #2 
25 lbs Practice spotting 25 May 1995 Lane #40 
Bomb cartridge had 66' West 

functioned but 
too corroded to 
certify 100% 
safe 

3 M81Al, 40mm, Rusted, Tracer Detonated on Grid #2 
TP-T Present 25 May 1995 Lane#44 

143' West 

• 4 M81Al, 40mm, Badly corroded, Detonated on Grid #2 
TP-T tracer partially 25 May 1995 Lane#46 

burnt 117' West 

5 3"50 BLP with Unable to certify Detonated on Grid #2 
Tracer due to extensive 25May1995 Lane#47 

corrosion 93' West 

6 3"50 High Armed, PD, Detonated on Grid #2 
Explosive Fuze 25 May 1995 Lane #50 
Projectile 14' West 

7 M81Al, 40mm, Rusted, Tracer Detonated on Grid #2 
TP-T Present 25 May 1995 Lane #51 

108' West 

8 BDFuze Tracer Residue Detonated on Grid #3 
Component Present 25May1995 Lane#17 
from 5"38 Proj 22' West 

9 BDFuze Too corroded Detonated on Grid #4 
Component for 100% 25May1995 Lane#9 
from 5"3 8 Proj certification 5' West 

• MTA. Inc. /J Nm1ember 199' 



• UXOITEM I.D. CONDITION DISPOSITION LOCATION 

10 40mmBofors Bottom half of Detonated on Grid #4 
AA Projectile projectile, 25May1995 Lane#28 
with tracer tracer present 7' West 

11 Illumination Filled with 75% Detonated on Grid #4 
Candle from of Illwnination 25May1995 Lane#36 
5"38Naval Composition 12' West 
Projectile 

• * UXO listed in order recovered . 

• MT.4, Jnc. JJ NU11e,,,ber 1995 
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U.S. Army Engineer Division, Huntsville 
ATTN: CEHND-CT-D (Ms. A. Prince) 
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ANNEXC 

DAILY JOURNALS 

Appendix 1 ....................................................... Senior Unexploded Ordnance Supervisor's Log 

Appendix 2 ............................................... Unexploded Ordnance Supervisor's Log - Ebersole 

Appendix 3 .................................................... Unexploded Ordnance Supervisor's Log - Becker 

Appendix 4 ................................................ Site Safety Officer/Quality Control Specialist's Log 
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ANNEX C 

Senior Une:sploded Ordnance Supervisor's Log 
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MTA,lnc. 
688 Discovery Drive 

Huntsville, Alabama 35806-2802 

Remediation of Sites in the U.S. Virgin Islands and Puerto Rico 
Contract DACA87-92-D-0147 

Delivery Order 0002 

INTERIM REMEDIAL ACTION 
CULEBRA ISLAND NATIONAL WILDLIFE REFUGE 

PUERTO RICO 

ANNEXD 

EXPOSURE DATA 

U.S. Army Engineer Division, Huntsville 
ATTN: CEHND-CT-D (Ms. A. Prince) 

P.O. Box 1600 
Huntsville, Alabama 35807-4301 



• Exposure Data 

AIR TRAVEL PERSONAL #FLIGHTS MAN HOURS 
AUTO ON SITE 

MORAN 21:13 40 6 27 

EPPERSON 21:13 20 6 102 

ROBLEY 21:13 64 6 105 

LINDSEY 40:15 84 10 110 

·WINTERS 20:30 30 6 85 

BECKER 44:10 60 6 78 

EBERSOLE 38:18 80 6 88 

DAVIS 38:18 100 6 88 

BURCHETT 38:18 80 6 88 

JOHNSON 39:45 110 8 51 

• BRENNAN 17:45 80 6 88 

BROADWAY 14:05 60 6 78 

CRAWFORD 34:20 50 6 41 

FLOR PENA - - 96 

FERNANDO ----- -- ------- 84 
FIGUEROA 

TOTALS 390:00 858(AIRPORT) 84 1209 
.w2.(RENTAL) 
2710TOTAL 

MILEAGE 

• 
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MTA,Inc. 
688 Discovery Drive 

lluntsville,Alaba1na 35806-2802 

Re1nediation of Sites in the U.S. Virgin Islands and Puerto Rico 
Contract DACA87-92-D-0147 

Delivery Order 0002 

INTERIM REMEDIAL ACTION 
CULEBRA ISLAND NATIONAL WILDLIFE REFUGE 

PUERTO RICO 

'ANNEXE 

QUALITY CONTROL DOCUMENTATION 

U.S. Ar1ny Engineer Division, lluntsville 
ATIN: CEllND-CT-D (Ms. A. Prince) 

P.O. Box 1600 
lluntsville, Alaba1na 35807-4301 
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MTA,Inc. 
688 Discovery Drive 

Huntsville, Alabama 35806-2802 

Remediation of Sites in the U.S. Virgin Islands and Puerto Rico 
Contract DACA87-92-D-0147 

Delivery Order 0002 

INTERIM REMEDIAL ACTION 
CULEBRA ISLAND NATIONAL WILDLIFE REFUGE 

PUERTO RICO 

ANNEXF 

DEFENSE REUTILIZATION AND MARKETING omcE 
TIJRN-IN DOCUMENTATION 

U.S. Army Engineer Division, Huntsville 
ATIN: CEHND-CT-D (Ms. A. Prince) 

P.O. Box 1600 
Huntsville, Alabama 35807-4301 
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PUBUC MEETING ON CtJLEBRA ISLAND 
THURSDAY, MAY 4, 1995 

7:00 P.M. 

Meeting wu called to order at 7:30 p.m. 

Lt. Col. Benton: 

Alfonso O'Neill: 

Lt. Col. Benton: 

Alfonso O'Neill: 

Lt. Col. Benton: 

Alfonso O'Neill: 

Lt. Col. Benton: 

Alfonso O'Neill: 

Lt. Col. Benton: 

Alfonso O'Neill: 

Appreciate your coming this evening. The first on the meeting 
this evening is to discuss the removal of ordnance on Flurriago 
Bay. Good evening, I am Lt. Col. Benton. We are h~ to dilCUIS 
the orrfnan= at Culd>ra. 

Repeated the above statement in Spanish. 

We are going to be taping the meeting this evening in both audio 
form and on video tape and if you have any objections to that, 
please let your objections be known now. 

Repeated the above statement in Spanish. 

Additionally, if you have not signed up with Elsa Jimenez, from 
the Public Affain Office in San Juan, we would like for you to 
sign up with her. We also have literature available for you to take 
back after the completion of the meeting. 

Repeated the above statement in Spanish. 

The gist of tonight's meeting will be conducted by others here to 
my right, additionally there may be questions or comments from 
the Mayor of Culebra and then we will be opened for questions at 
the end. 

Repeated the above statement in Spanish. 

Introduction of the people we have here this evening, I have 
already introduced Mayor Soto Ayala, Elsa Jimenez of the Public 
Affairs Office, my office in San Juan, Alfonso O'Neill, from the 
Corps of Engineers, who is the a Representative who will be on 
the ground doing the work, the next couple of weeks. 

Repeated the above statement in Spanish. 
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Lt. Col. Benton: 

• 
Alfonso O'Neill: 

Lt. Col. Benton: 

Alfonso O'Neill: 

Lt. Col. Benton: 

Alfonso O'Neill: 

Lt. Col. Benton: 

• Alfonso O'Neill: 

Roland Belew: 

Michael Moran: 

Roland Belew: 

Jeff Bleke: 

Alfonso O'Neill: 

• 

I also have from our HuntsVille Division of the Corps of 
Engineers, Mr. Roland Belew, who will be doing most of our 
presentations here and others from Huntsville who are here 
tonight. 

Repeated the above statement in Spanish. 

Additionally, we have two contractors here on site. The tint one 
will be headed by Mr. Michael Menn, from MTA, Incorporated 
out of Huntsville. 'Ibey will be doing the work that starts here the 
n=t couple of weeks. 

Repeated the above statement in Spanish. 

Additionally, we have Mr. Jeff BJ.eke from E.sE Incorporated, 
another contractor. 

Repeated the above statement in Spanish. 

Without further ado, I will tum the m=ing over to Roland Belew· 
who will give you an overview of what the Corps of Engineers 
will do. Thank you very much for coming this evening. 

Repeated the above statement in Spanish. 

Good evening, I am Roland Belew with the Huntsville Corps of 
:Engineers. I would like to introduce a couple of others who are 
visited here with us, my boss, Mr. Stan Lee, I am the Project 
Manager for this project. Our Senior Bomb Expert, (Retired 
Military), Mr. Wayne Gallaway. Dr. Sam Sang, he is one of our 
Senior Environmentalist. I would also like for Mr. Mike Moran 
to introduce his staff. 

'Ibis is Gloria Smith, who will be transcribing this public meeting. 

rmally, Jeff Bleke, would you introduce your staff. 

Sure, I have two people with me this evening, one Denise Feiber, 
who is our Public Relations Person, and Mike Z.aloudek who is 
al.so UXO Unexploded Ordnance SpedaHst and retired military 
who is also with E.sE. 

Repeated the above statement by Roland Belew, Michael Moran 
and Jeff Bleke in Spanish. 
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• 

Roland Belew: 

Alfonso O'Neill: 

Roland Belew: 

Okay, I think we are ready to start. Why are we he.re? We am 
were as we are all over the United States territories to make the 
area of Culebra safe and we do this nationwide. We will be 
praented this meeting tonight in both english and spanish. For 
those of you who want this in english I will tell you verbally and 
for spanish you have it on the view-gmphs. If you need IDythiq 
clarified, Alfonso is going to have me rephrase it or c1arify it 
according to the view-graphs. 

Repeated the above statement in Spanish. 

Would you like the lights turned down, or is this okay? 

General comments OD whether to keep the lights OD and lt was decided that tbe ll&hts 
should remain oD. 

Roland Belew: 

Alfonso O'Neill: 

Roland Belew: 

Okay, a discussion of the Corps objectives here in Culebra. One 
objective is to reduce risk: to the general public through a series of 
regulations, to reduce risk: of contaminated sites that have bombs 
on them. To execute a response action with minimal risk to the 
local residents. We want you to know exactly what we are doing, 
we want to answer all of your questions. (Mr. Belew explained 
how the process will be administered: with the Ccups of 
Engineers in Jacksonville, two contractors, MTA, lncorponted in 
Huntsville, Alabama and 6E, Inc. of Jacksonville, Florida and 
working basically with the citizens of Culebra. 

Please, if you have any questions, stop me or any of other the 
speakers, and ask you questions, and we will be more than happy 
to stop and answer them. 

Repeated the above statement in Spanish. 

Nobody knows better than you that you have a major ordnance 
problem here, you have shells laying everywhere. It bas gotten to 
where it does not bother you anymore. We are experienced with 
this type of problem. We deal with many sites, particular Wayne 
Gallaway and Mike Z.aloudek, they are retired EOD Specialists, 
they have seen this all over the world, not just the United States. 
What started our program in Huntsville, is when two teenage boys 
where killed in 1982 or 1983. Some people become complacent 
or relaxed and they find bombs and take them home not :realizing 
the danger. It is a problem. People get these as souvenirs and 
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• 
Alfonso O'Neill: 

Roland Belew: 

• Alfonso O'Neill: 

Roland Belew: 

Alfonso O'Neill: 

Roland Belew: 

• 

take bombs home. Even as recently as last week, a bomb wu 
found at Flamingo Beach. The worms laid it aside for officiaJ• 
to pick up later and it disappeared a day later. We don't know 
where it is. 

Repeated the above statement in Spanish. 

Safety procedures. People must not pick these ordnance ilems up. 
They are not trained. They am not familiar with what could 
happen. Maybe it basn 't happened in many years. Of course it 
happened in the 40s, but it hasn't happened recently. You are not 
trained with what you dealing with, mm though you think it is not 
dangerous. These are military experts that we have on our staff 
and our contracton arc experts. 'Ibey know what they am doing, 
when they see an ordnance item they understand it, that is why we 
have them on our staff. Children have been killed in San Diego. 
Intoxicated individuals have been injured. 'Ibis happens 
nationwide. Example, New Jersey, we started a cleaiance lib we 
are doing here. At Eisenhower Elementary School, a World War 
I 1918 shell was located. We didn't think there was anything 
there, but we found over 20 live shells in the school yards. It is 
dangerous, and it is not just here. I know you get frusuated with 
the ordnance problem you have. Unfortunately, it is not just here. 
It is nationwide • 

Repeated the above statement in Spanish. 

'Ibis slide shows what ordnance consists of UXO, Unexploded 
Ordnance. Alfonso, if you would translate that. 

Repeated the above statement in Spanish. 

Further discussion of the types of ordnance. Chemical weapons, 
chemical agents, very nasty stuff. Components of these, fuzes, 
boosters. Further explanation of what ordnance is. 'Ibis is what 
you have at this time. 'Ibis is known as a formerly used defense 
site. The way our program works is that Huntsville has been 
designated as a center for expertise for this ordnance disposal. 
The Corps of Engineers hires other expertise such as Wayne 
Gallaway and other individuals that we have and are setup to work 
fOr several geographical districts. In this case, we are setup to 
work for the Jacksonville District. They manage the problem, we 
just come in and do the technical work. 
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Alfonso O'Neill: 

• Roland Belew: 

• Mike Lostritto: 

Roland Belew: 

Mike Lostritto: 

Roland Belew: 

Mike Lostritto: 

Roland Belew: 

• 

Repeated the above statement in Spanish • 

The next slide are pictures of what we are investigating and 
believe may be ordnance conwnination. Don't be shocked at the 
numbers, it is a figure that is not euct. There are a number of 
sites nationwide we are investigating for reasons we think there 
maybe ontnance contamination. Thae are some known sita in 
Puerto Rico where we absolutely know that there is oMnance 
cootamination. There are otbm which we go thmuah on a 
database and we look for key wonts such as there wu an air field 
there. We go down a very long list of possible contaminated sita 
and we have finally reached to the ones on Culebra. Culcbm 
Oldnance problem is on top. We are slowly working our way 
down the list of those that are less contaminated. So, we want you 
to see that this site is one of the 78 possibilities. Other sites ue 
Hawaii, Alasb, Puerto Rico and others. Please stop me if you 
have any questions. This meeting is for you. We are here to any· 
your questions. This particular slide is not in spanish. I wanted 
to give you some understanding of the dollars being spent to 
cleanup sites. Not just here in Puerto Rico, but here and abroad, 
we are at $4S,OOO,OOO.OO, cleaning up sites around the Unital 
States. That is how important DoD feels this ordnance project is. 

Of that $4S,OOO,OOO.OO who gets that, is that by contractor7 

1bat goes through our division to contractors everywhere. 

Who pays them now .•• 

For example, we have two contractors here now, Mike Moran will 
be cleaning up projects over at Flamingo Beach. Jeff Bleke.. We 
pay them money to do the engineering studies: what do we do 
with the rest of the items, where is the contamination. It will tab 
them approximately one year to do those studies. 

Oby, I have a follow-on question. Why are we using an outside 
contractor? Why not military units. 

1bat is a good question, we are, since the inception of the Army 
Corps of F.ngineers, we have sought out and used contractors for 
decades under our supervision. For example, Wayne Gallaway, 
he retired from the military. I don't know if Wayne has ever 
worked for a contractor or not, but we seek out these individuals 
to supervise greater numbers, so that much more work can be 
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• Lt. Col. Benton: 

Mike Lostritto: 

Lt. Col. Benton: 

Roland Belew: 

• 
Alfonso O'Neill: 

Mayor Ramin: 

Roland Belew: 

• 

done. If we relied on just 600 people to do the entire nation, we 
will probably do one site every ten years • 

Let me interject. I believe your question is why we are not using 
military units. 

Yes. 

You know that the Army, Navy, Marines, everybody is 
downsizing, we don't use military units except in those diffaent 
types of circumstances, odd cases, sometime overseas. We go in 
and use units that are away from a military related activity to do 
it. Out desire is to use the civilian side of the Corpa of Fngineen, 
and we don't have that active workf~ we get that expertise 
from contractors. In essence, in truth, these contractors am 
former military. So the expertise you are talking about is now 
retired military men in many cases. They have to be qualified., 
Mike Moran is former military, all these guys out there who me 
now wearing civilian clothes are former military, making more 
money, coming back during the work necessary. But we just don't 
have the military services available to do the work. 

In all cases they are all military retired employees. Fmtbcr 
discuuion of the Culebm process. I will get into the basic and let 
Mike Moran tell you what he is going to be doing the Flamingo 
Beach project. If there is no bomb visible, if there is no 
immediate danger to what we do first, we go straight to what we 
call engineering evaluation and cost analysis, through Mr. Jeff 
Bleke. We do not use for this evaluation for Mr. Mike Moran. 
There are a lot of sites with bombs laying around, and we do first 
of all what we call the time critical removal. 

Repeated the above statement in Spanish. 

(Concerns were expmssed by former Mayor Ramin Feliciano u to 
whether the ordnance removal work going to include the water?) 

Right now, we must take it one step at a time, our first primity 
right now is children, residences, and anybody on the land. That 
is where you will have your first possible injuries. These 
particular contractors are here to investigate what is on the land. 
Unfortunately the answer is No. We are taking this one step at a 
time. At this phase we are going to look at what is on the land 
and then after he (ESE) gets done with the engineering studies, he 
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Mike Lostritto: 

Roland Belew: 

Alfonso O'Neill: 

Angel Lupianez: 

will write a report. In this report, it will state certain things about 
the water, such as examination of the water, etc. That is 
something that could be done under a future contract. We 
welcome any lettets that you would like to write in to the mayors' 
office, we will pursue those. Anything that you wish to address. 
I want to address that number one. This is the first pbue. We 
just got here and we are going to do the land first and thm after 
the land is done and you are satisfietl widl what we are doing on 
the land, then let us move to the water, but we cannot do both at 
the same time. 1be answer again basically is no. Let's do the 
first thing done first. Again, strategy is for Mr. Mike Moran to 
do the time critical removal first and Mr. Jeff B1eke will do the 
mgineering studies. After this report is finished, we will live that 
report to you. You are going to have that report for 30 days. 
You may not agree with it, yes I do, no I don't. You may say, 
•you forgot about the bombs over here, let me give you something 
you may not know, there is a bomb over here.• 1bat is what we 
want to know. Then after it is all agreed on the approach and 
sites, then we go over here to the final removal, which could be 
one and one-half to two years away. Right now, we need about 
a year to do a study to know and what is contaminated what is not 
and how to come up with a list of all changes to present to you 
that say this is how we think we are going to cleanup these islands. 
And that is how this report will be presented to you • 

How do we get a copy of this report? 

There will be more public meeting as we go on. There will .nicn 

meetings and announcements and then there will be copies in the 
horaries, how ever many depositories you Want, the mayors office, 
there will be number copies. We can give you as many copies as 
you would like. 

Repeated the above statement in Spanish. 

Is this just limited to just Flamingo Bay? 

General dica•mon as of the specific sites. If you know of any particular site or bomb, 
what should we do"l 

Roland Belew: Notify Mr. Mike Moran or Mr. Jeff Bleke. Mr. Ble.ke will be 
running newspaper articles with his telephone number in it and 
address. If you know of any locations, please let me know, 
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• 

• 

Mike Lostritto: 

Ieff Bleke: 

u. Col. Benton: 

because that is how we can put the report together. We dlink we 
know through an archive search of whae ••• we have a good idea 
of where the ordmmce is located. But what you ask will be 
answer during this F.sE process. 

Some people read the newspaper, some don'L Could we haw bis 
name, address, telephone numbers in an information sheet. 

We will do that, yes. 

We will do flyers, posting notices in grocay stores, etc. 

General discussion of Lt. CoL Benton, Roland Belew and Jeff Bleke as to the process of 
&etting the word out, i.e., pmting notices around town with names, addresses and telephone 
numbers of Individuals to contact or notify for ordnance project. 

Roland Belew: 

Elsa Jimenez: 

Mike Lostritto: 

As I mentioned, I am the Project Manager on site here, I have 
Mike Moran and Jeff BJ.eke, two contractors working for me, and 
the Corps of Engineers in Huntsville is working for the 
Jacksonville District. There are plenty of people you can contact. 
Again, for the land sites, we are going to do an engineering 
evaluation, cost analysis with public input. From that we are 
going to come up with a documented decision or action 
memorandum. That will lead to removal action, removal action, 
in other words actually removing the ordnance. In other wonts 
educating the public, showing your children photographs of bombs, 
so that they don't go out and play with them. 

We are now going to get more specific, how are we going to do 
this? We have two other Corps of Engineers Districts working for 
the Huntsville Division and doing archive search, one is Rock 
Island District and the other is the St. Louis District. They 
recently obtained an archive search here which there are several 
copies here in the mayors office for you to look at. Engineers and 
UXO Specialist put together this report as to what happened here 
during the 1900s and where they think the ordnaia has 
ci>ntaminated. This will be given to Mr. Jeff Bleke and he will 
continue to use this to come up with a plan and this is the archive 
search and I am not sure where Elsa has deposited these. 

Repeated the above statement in Spanish. 

My understanding is that this is the result of 1975, 1974. Is thei;e 
ordnance here since 1901. 
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• 

Roland Belew: 

Alfonso O'Neill: 

Roland Belew: 

Alfonso O'Neill: 

Yes, there is ordnance possibly here since World Wax n. There 
have been marine bases here since the early 1900s. Mike Mama 
has a better outline of the island and I will let Mib expbdn in 
more detail. 'Ibis picture is a apart of the archive and you can see 
that this picture is from 1944. 

Repeated the above statement in Spanish. 

Read the archive report at your leisure. 

Repeated the above statement in Spanish. 

General disc11aion in spanisb reference location. Mayor of Culebn. Maria Padron, 
Explanation by Alfomo O'Neill and Elsa J":amenez. 

Roland Belew: 

Alfonso O'Neill and: 
Elsa Jimenez 

Roland Belew: 

Alfonso O'Neill: 

Mayor of Culebra: 

Roland Belew: 

Plan of action. This is our plan of action. Public meding, 
workshop, telephone contacts, public contacts is something Mr. 
Bleke will be doing. Posting notices, public meetings like we are 
having tonighL 

Repeated the above statement in Spanish. 

F'mally, I would just like to talk about what we will be doing at 
FJamingo Beach. Even with the removals we will do at Flamingo 
Beach, we cannot be 100" cenain that we an: getting everything. 
We will do everything we can to try and remove everything, but 
we cannot be absolutely sun: we have gotten everything. Thil is 
why we must have community awareness, community training u 
far as what to do, when you do see something. Even if it looks 
like nothing, a lot of this does not look like ordnance, we need to 
be aware. This is a concerns for your six or seven year old 
children. 

Repeated the above statement in Spanish. Translate question 
presented in audience. 

If we cannot guarantee 1009' clean up, can we put up a fence 
around those areas not guaranteed to be safe. 

My answer is that if we are working on a five acre area, we 
cannot guarantee that we will find every single piece of~. 
But as far as other areas, that will be a part of the final report that 
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• Question: 

Ramin Feliciano: 

Lt. Col. Benton: 

Joizce Andrades: 

Digna Feliciano: 

• Roland Belew: 

Alfonso O'Neill: 

Lt. Col. Benton: 

Alfonso O'Neill: 

Maria Padron: 

• 

Mr. Bleke will recommend and we will consider it. We have a 
report such u that from California right now • 

Tm>slatM by Plsa and Alfonso. 

Has concern over the loss of trails and fish and wildlife. Alm 
denied access to the beach. 

We have a clock. We ate doing Flamingo Beach, now. Thea we 
will perform a cost analysis. Tbmugh that we will determine what 
ueas should be developed. We will talk and meet with the F"llh 
and Wildlife people on wheze they want to use the trails and then 
we will look at, can we do it, is it feasible, engineering wise, and 
is it cost effective. 

Question to Mr. Belew, what process; other than Flamingo Bay 
where we have an immediate need to take care of. 

I believe bis refe:rence to ••• at the northwest peninsula. Apparently 
he would like to know what the futme plans are in reference to the 
northwest peninsula I anticipate that we will not be able to get in 
there to do fishing... Is it going to be a part of the study? 

1bat is exactly the answer, we were out there yesterday, and the 
day before, and, it will be a part of the study. We are c)eaning 
paths so that people can walk. We can do that, however, any 
other fishing, endangered species and birds, etc.' will have to be 
cleared by the Fish and Wildlife Refuge. There may be reasons 
other than bombs that they don't want you there and we axe not 
involved in. 

Translated above statement in spanish. 

It is most likely that some areas we will find nothing is thae, 
some areas we will move to do something. But we axe starting the 
process; other than Flamingo Bay where we have an immediate 
need to take care of. 

What about future land use1 
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• 

Roland Belew: 

Ramin Feliciano: 

Lt. Col. Benton: 

Roland Belew: 

As far as future land use, the contractors will need to get that from 
you as far as the schedule goes, roughly appioximately one year 
from now. 

Reference the study. 

We will be starting that study the middle of August and they will 
be back. You need to be making your desires known to ·tbia 
group. Really as Mr. Belew bas said, your interest, what you 
want to do, will carry great weight. But it is going to. We have 
a contract effort, we have a time line to meet. Let me tell you tbe 
true is, we never meets those things, things go on. We have an 
intaaction process. We find more, we discover more and we may 
be doing this for one, two ~- It may subsequendy change to 
include (ordnance in) the water, I don't know. All I CID say is 
that we are starting in August, you, Cu1ebra Development 
Corporation, etc., need to be thin)cjng about what your desires ue. 
Talk to the rJ.Sh and Wildlife Service, because they are very 
imponant, they will be involved, they control a very large portion 
of this island, as you are well aware and all of that will be coming 
out in public meetings, but I, the U.S. Army Corps of Engineers, 
the federal government, does not tell you how you are going to use 
your land. 1be F"J.Sh and Wtldlife Service might. If you are going 
to go out and do things which are dangerous, that is going to be 
your decision. We will tell you things you shouldn't do, we will 
try and protect the public, but we don't tell you your long range 
development. I don't have that authority. 

What we will do, this is the first town meeting, but what we need 
to do next is get with individuals like yourself for the next several 
meetings and tell us, so that we can narrow in on our focus of 
what we need to do and we can do that. Please sign your name 
over on the table. 

Question from audience reference statements made earlier about bombs at f1amt1110 Bay. 

Alfonso O'Neill: 

Roland Belew: 

Was it an exception that we made to allow people on Flamingo 
Bay, even though we knew that there were bombs there. Did we 
make an exception? 

As we are doing all over the world, we are coming in where we 
know there are bombs and people are driving tent pegs in the 
grounds and it is our opinion that there could be an accidmt. 

Page 11of17 



• 
Question: 

LL Col Benton: 

General discussion. 

Benjamin Perez: 

Alfonso O'Neill: 

Roland Belew: 

Maria Padron: 

Roland Belew: 

• 

• 

There are no bombs possibly on the surface, but there is a 
possibility that because they are there and build a fire for cooking 
hot dogs, that fire, there could be a bomb underneath the gmund. 
1bat is why we are saying we don't want anyone theie. We want 
the campgrounds to be perfectly clear. 

When was the last accident or explosion? 

The an:hive states sometime in the early 1960s. 

How are we going to dispose of any bombs we find'I 

TtansiatM in english. The question is how are we &oing to 
dispose of any bombs we find? Any live bombs we find? 

I will let Mike Moran discuss that next. I want to say a couple of 
other things. 

Question spoken in spanish. Reference meetings. 

'Ibis is the first meeting. We will set up through Jacksonville 
Distri~ Corps of Engineers, regular meetings that will be with the 
Restoration Advisory Board. These will be regular !1Mf'dnp, 
however frequent the local community would lila: them and also 
we will be talking to you more about this, so don't think this is it 
for many, many months. The Jacksonville District and San Juan 
office will be communicating with you OD a regular basis. You 
will elect a co-chairman, whoever you want that to be, and then 
Jacksonville Corps of :Engineers will elect a co-chairman and you 
will have to communicate like this on a regular basis. Two last 
things, I would like to introduce Mr. Mike Moran and he will tell 
you what he will be doing in Culcbra Beach and after this memng 
is over, if you would like to point out different areas OD the map 
as to where things are, take the little sticky and put your name and 
put an arrow on it and this will help Jeff Bleke to further mu in 
on the areas he may not know about. If you would lila: to do that. 
I think he pretty much knows all the places, but I think he would 
appreciate it. So, I will tum this meeting now over to Mike 
Moran so that he can tell you what he plans to do at Flamingo 
Beach. 
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Mike Moran: 

• 
Alfonso O'Neill: 

Mike Moran: 

Alfcmo O'Neill: 

Mike Moran: 

Alfonso O'Neill: 

Mike Moran: 

• Alfonso O'Neill: 

Mike Moran: 

Alfonso O'Neill: 

Mike Moran: 

Alfonso O'Neill: 

Mike Moran: 

Alfonso O'Neill: 

• 

Thank you Roland. Every employee at MTA realim how 
imponant our work is. We are here to mm your island u a 
u poaible. We are going to start with a vety small part, that ls, 
the five acres at the camp ground. 

Starting next week we will have ten master explosive onlnasa 
tedmiclans here from MT A, plus we will have two local people 
who will be working with us· to clear this site. 

All of the master EOD Technicians are either retired military or 
former military with many, many years of experience. 'Ibey are 
very good and I recogniz.e them for what they are, they are really 
top notch people. 

Now, I will try an answer your question. What will we do if we 
find a piece of ordnance that must be disposed of. 

Tnnslatcd above statement in spanisb. 

Fmt we will find the piece of ordnance, with a magnecomecer, 
which is a stick with two sensors on it that measures if there is aay 
mc&a1 in the ground. 

Translated above statement in spanisb. 

If we get an indication, it is called an anomaly. We will put a flac 
in the ground and come back, once we see where all the flap are, 
we will come back and dig at that site. 

If the piece of munition can be moved, we will move it very 
carefully to a site just. north of the Sherman tank 

Translated above statement in spanisb. 
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Mite Moran: 

• Alfonso O'Neill: 

MibMoran: 

Alfonso O'Neill: 

Mike Moran: 

Alfonso O'Neill: 

Mike Moran: 

• Alfonso O'Neill: 

Mike Moran: 

Alfonso O'Neill: 

Mike Moran: 

Alfonso O'Neill: 

• 

Tbae we will pther all such munitions and probably on Tueadaya 
and Thursdays we ate preuy sum it will be dJOe days, we will ICt 
cbarges on top of those munitions to desUoy them. 

Sometime however, the munitions is too clangerous to be moved, 
in that cue, we will blow it in place. 

Translatrd above stlaement in spmrish. 

We hope that we find nothing, but we might and if we do, then we 
must make explosion too unfortunately. 

We have prepared a work plan and a statement plan to emum 
eYecyOne's safety, to include our own. We have coordinat.ed with 
many agencies that you see here, the police, apacia in tbe 
government in Puerto Rico, municipal goyemment, Corps of 
F.nginttrS, aad other federal agencies, such U the Phh aad 
Wildlife. We spoke with the Coast Guard early on and odm 
federal agencies • 

Tnnslakd above statenient in spulish. 

Apin, our company MTA, while we are small, we have 
successful completed Wee other projects similar to this and the 
people who work for us are w:ry good at what they do and we 
think we an: good at our planning and our cfuections to inlun: that 
everyone gets the job done safely. 

Translated above statement in spanish. 

Let me echo Mr. Belew'a comments. Please, please if you find a 
piece of ordnance or a bomb, don't touch it. Let someone bow 
from the police or the Corps of Engineers. Please dm't pick it 
up. I saw two this week that someone bad picked up a lbell on 
their shoulder and I think they were going to bring to clus. 
Please leave it alone and let the Corps of Eqineers know lbout it. 

Translated statement/question in spanish. 
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Roland Belew: If you didn't understand what he was saying, a father gave his son 
a projectile 40 or 60 mm, gave it to bis son for show l1ld tell in 
South Georgia, no more than three months ago, the child took the 
oninanc:e to school, and passed it around. At recess, almost when 
the day was over, it was dropped and Mtonated and sevm:ly 
injured sevml children. 

(General discus.Von over the indcleut. Alto concerns as to whether or not sips slaould be 
pmted.) 

Roland Belew: I discussed that earlier with the Mayor about the signs, because at 
other sites I go to, they have sign. You do have sip ha 
someone has made a good attempt at that, and we will try to help 
you put together even better signs. Yes in english and in apanish. 

Questlom and cmmneuts from Mr. Richard Klegler on individuals takin1 ordnance as 
souvenirs to Saa Juan. 

Roland Belew: 1bat has to stop, we will follow up on that. 

Alfonso O'Neill: Translated statement in spanish. 

Comments from tbe Mayor of Culebra. Addltlonal comments from Mr. Jolzece Andrades, 
spoken in spanish. 

Lt. Col. Benton: 

Digna Feliciano: 

Lt. Col. Balton: 

At this time if you have any questions we are prepared to answer 
them at this time. 

Thank you for at least getting something started. 

Are there any other questions. 

Question or concern of the closiq of the beach. 

Lt. Col. Benton: InitiaJJy, starting the 15th we will close the area starting from the 
park gate in Culebra all the way beyond the disposal area. They 
will be working Monday through Friday. On the weekends, the 
beach will be opened so that people can use the beach. For a two 
week period. Any other questions. 
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Concerns OD bow to contact coatractors and other omclaJs. 

Lt. Col. Benton: Again, you can contact me or Elsa Timenez at the Corps of 
&gjn=n in San Juan and we will get in touch with the 
contractors for you, again, if you find anything out there and they 
will dispose of the ordnance. 

General dlccnssioa of the areas, the t.cmtad of coatradon. 

LL Col. Benton: They will be going around talking to individuals and pmviding 
information. Any other questions. Thank you for coming. 

Meeting adjourned at 9: 10 p.m • 
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LIST OF CttlZENS/INDIVIDUAIS WITH 
COMMENTS OR. QUFSTIONS ARE AS FOLLOWS: 

The Mayor of Culebra (Mr. Soto Ayala) 
Angel Lupinez 
Jobce Andrades 
Maria Padron 
Benjamin Paez 
Digna Feliciano 
Richard Kieglei' 
Ramin Feliciano 
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US Army Corps 
~ EnginMN. 

INFORMATION FACT SHEET 

May 4, 1995 

Ordnance and Explosive Waste 
Removal 

Flamingo Bay Area, Culebra 

What is h11.11mrnin1 al du 
Flaminio Bav ramJlrround? 

The U.S. Anny Corps of 

Engineers. Jacksonville District. Antilles 

Office. will begin a search for ordnance 

and explosive waste with the intent to 

cleanup any items found at the Flamingo 

jeacb area on Culebra Island's North

west Peninsula. The ordnance removal 

ac1ivitics will begin on May I .S and 

should be completed by May 26. 1995. 

The project site is on public land man

aged by the Pueno Rico Ocpanmeot of 

Natural and Environmental Resources 

(ONER). The work requires closing the 

campground operated by ONER for two 

weeks. 

The U.S. Anny Corps of 

Engineers l USA CE) has cOlltlaeted with 

MT A. Inc. of Huntsville. Alabama to 

conduct this work and eliminate :my 

possible impact upon human beahh and 

safety by safely locating, identifying, and 

disposing of all ordnance within the 

>NER. campground area. 

This initial effort. known as an 

interim removal action. will be limited to 

the five (5) acres site where the ONER 

Nature Trail and the Flamingo beach 

campground is located. This action will 

locate ordnance below the soil surface. 

nv it thjs groieet kine donr 

111111 who pm for this? 

Jn 1986 Coogms established 

the Defense Environmental Restoration 

Program (DERP) under Public Laws 99-

I 190 and 99-499. Under that program 

ue two subprograms: the lnstal lation 

Restoration Program (IRP). for active 

military bases. and the FonnerlyUsed 

Defense Sites Program (FlJDS) which 

deals with the Culebra Island site. Un

der DERP, the Defense Depanmcnt's 

goal is to rcmediate enviromneoial prob

lems on~ and formerly owned or 

used sites. USACE was given the man

agement and execution responsibilities 

for clcanup activities at fonncriy used 

0epartmcm of Defense lands. 

One of the major objectives of 

the DERP program is to remove ord

IWJCC and explosive waste. Huntsville 

Dimion. US. Amly Corps of Engineers 

Jaeklonville Dlltrict 
Antilles Offtce 

lS IClpOGSihle for this objective. In 

Huotsvillc. a team of engineers and 

otbcr specialists SNdy sites tbrougbout 

the country to dctcnninc wbcther ont
oaacc still emu. 

This project is fully funded by 

the Federal Government. Estimated 

cost of the cleanup work at the 

Flamingo Bay campground area is ap

proxinwcly $3.S0.000. 

Is th, public sqfe? 

Safety is the U.S. Army Corps 

of Engineers' paramount concem. The 

cootmctor's team consists of bigbly 

skilled unexploded ordnance supervisors 

qualified in explosive ordmmcc disposal. 

The U.S. Army Coips ofEaP>ecrs bu 

reviewed all of the cootractor's work 

plans and safety procedures to CUR 

the work is perfonned in a safe nwmcr. 

In addition. all site personnel will re

ceive daily safety briefings. with periodic 

quality asswucc checks pesfolmed by 

USACE ordnance expens. A Corps of 

Engineers representative fJOm our 

Antilles Office will be oo siac fortbe du

ration of work. 

What ii the histoa a,ftldt #Id 
From 1941 to 197.S the U.S. 

Navy used the Nonhwest Pm•la for 

shore bombardment centered on white 
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washed rods along the shoretiac. simu- Analysis (EE/CA). The purpose of the Wll2 ii. tb.1. ozalll£l fqr:. 1.uade.a1. 

• 'ed gun cmplacc:mems. WWD M4 Sha'- EJ:/CA is eo dctamine the CXICDl and u- mlr-' 11. tlM. ,,,.,11m•U.Z 
man tanks and fuel drums. The mid- Im: of Cl +deoj141P.. evaluate ranccti•l 

Quatioaa OD tbe UM of the Clmp-
peoimula area wu used for mpaJm and air- allrmlriw:s available. and select the best 

pound sbou1d be addressed to: 
aaft delivery of inc:n bombs IDd rockdl. wmy 10 n:mafi11r tbe site. The fiat sicp of 

The north pm of the peninPlla is now ased tbc EFJCA ii a survey 10 ddcnninc the ex- Mr. Ahrlblm Pd&. &ecmM Dinclor. 
by the U.S. Fish llDd Wildlif'e Service teat of onta.:c cootmrin•tinn at the Dine Culebra Comcrvarioo Auabority 

Dcpanmmc of Naunl and EDviaUiiUIClltal 
(USFWS) for~ Culcbra Jsland Nllicaal ... jdmtifial above. 1be informaDan Rmarcea 

Wildlife Refuge. Tbe Govermm:m of pdaeaed wtll be tbc basil to ddl:tuaiue if Telcpboae: 809-742-352!. 

Pucno Rico ONER. manages the somhcm ml Miit funbcr actioas are nccas1ry at 

pan of the pcninsul& for public campina. die ianm:r' Na~ guaaay ttaiDiDg and 

hunting. scuba diving. fishing and waIJdua, bcJmbiQa llDgeS. 

Art oth1,r ar~n on Cukbrq hing Who c11 I contqct for mort 

examined? 
Yes. the island of Culebra and die 

Mfqrmqtipn? 

adjacent 20 cays~ being cxammccl. All ••PwttRlg 
Ordnance and Explosive Waste ~ves 

Ciearch Report and site inspc:ction were U.S. Army Corps of Engineers 

lnductcd in Febnwy 1995. The archives AnliUcs Office 
A'ITN: Elsa Jimenez. PAO search report determined that convenrion•I 
'400 Fermmdcz Juacoa Avenue 

explosive ordrumcc remains at the former SID Juu. PUCdlO Rico 0090 l 
• 

Navy bombing imd gwmcry tnUnin@ ranges. Tclcpboac: &09-729-6876 
including the following areas: ... 

• Nonhwcst Peninsula Alfonso O'Neill 

• Cayo de Agua or Agua Cay - It project site (15-26 May 95) 

• Cayo Lobo or Cross Cay 

• Cayo Alcanua or Fuogy Bowl lelpmtllt 

• Los Gcmelos or Twin Rocks U.S. Army Corps of Enginecn 
• Culebrita Island 8mmWlc Divilicm 
• Cayo Tiburon or Sbart Key ATTN: Roa Belew 

• Cayos Geniqui or Palada Cays P.O. Box 1600 

• Cayo Botclla or Cayo LadrOa. llumsvillc. AL 35807-4301 

Wl!m can T ga mort information 
Whar is the nm phg1 for:. thn1 

onlhn•mims? orb.er areas? 
Relevant documentation c:ompiJcd 

In March 1995 the U.S. Coips of 
ml gerir:ra•ol far this work has been scat 

;naineers contractor (ESE Inc. of 
to die Culebra Public Library. Escwiero 

Gainesville) bcpn the next pbue of lbe 
Street where a repository has been 

project. the Engineering Evaluation/Cost 
emblisbrd 

• 
. . 
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C ulebra Island 
National Wildlife Refuge U.S. Army Corps of Engineen 

Types of Ordnance 
that could be found on CUlebra Island and surrounding cays 

11pos tis ~s mil/tares que podrlan ser encontrados en la Isla tis Odebniy n los cayos · 
alredetlor tk la ts/a 

I Imm mortar....,. body Md fin 
_,nbly, Culebra display 

AletCll ypartt po...,.. de moa11110 
d• I I mm, ultl6lcl&. en CuWira 

Tlny Tlm rocket on ONER beach 
Collete tlpo '71ny nm .. •n la ployo 

fleDRNA 

S" rocket on FWS property 
Cohete de S .. en lo propledod del 
Senfdo de P.ICCI y Vida SJ1wttre 

HK 14/I 5 bomb fin on G1nlqul ..c 
Neto tie Mmh .. MK 14111 

... e1 ...... c:......, 

Downtown Culebra ordnance c111play 
&hlblclon d• munldonet en CaleWe 

V" CAUTION: ~ ~ 
If you see anythlnl that resembles 

the ordnance shown. DO NOT 
TOUCH OR TRY TO MOVE IT. 

Please contact the proper 
authorideJ. 

PRECAUCION: 
S1 usted ve alrunas munldones que se 

asemejen a las monrodas, no las toque · 
o mueva. Por favot' ponpme en 

contacio con /as ovtoridoda 
~ penlnentes. -"" 

• Culebra Island '.';WR• Culebralsland ~•WR• Culebra lslarui 1'"WR • Culebra IslaruHiWR'• Culcbra Island N\IB • 
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Types of Ordnance 
that could be found on Odebra Island and surrounding cays 
Tlpos de namldona ndlltares qw podrlan ser ~ 
n 14 Wa a ~y n los cayos alrededoret.141.s/4 

H! bomb frapnena on Cayo Botalla 
FrqmentH de ._..de .Ito uplotiwo 

e .. ccipa...u. 

U.S. Army Corps of Engineers 
Low.. Camp, ...,.,cy 

prof1ctlle at ONEil oftlca .... ,. ............. 
oflld,.. de DANA, .. .,c ... ,. ....... 

Pradce bombs an Cayo localla 
8emDa d. flracdcm en Coyo Sotello 

H! bomb frapnems, 
Cayo del Agua 
Frapento• de bombo 
de alto Hploll'IO en 
Coyo del Apo 

~ CAUTION: ~ 
If you see anything that raemblu 

th• ordnance shown, DO NOT 
TOUCH OR TRY TO HOVE IT. 

Please contact th• proper 
authorid~ 

PR£ CA UCON: 
Si usted ve alruna• munldonu qu• se 

asemejen o la• monrodos. no los tOCfU• 

o muevo. Por favor ponpnse en 
contacto con las outAHfclades 

pertlnentea. 

• Culcbralslandl\\\R • Culcbr.rlslarul~\rR • Culcbralsland~n· Culcbralslandl\\\'R • CulcbrJ lslmd!\\VR • 
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US Army Co'1)8 
of EnglnHl'9. 

HOJA INFORMATIVA 

4 de mayo de 1995 

Dlatrito de Jacklon\'10' 
Ofidna de lu AntUW 

Remocion de Residuos de Municiones y Materiales Explosivos 
del 

Area de Acampar en Playa Flamingo, Culebra, Puerto Rico 

;Qui euan lradaulo en la 
Pte·a Flqmjngo? 

El Cuerpo de lngenieros del 
Ejercito comenzani a buscar, con la 
intencion de remover, los residuos de 
municiones y explosivos que pueda 
haber en:."ei area de acampar de la 
Playa Flammgo en la porcion noreste 
de la peilinsula La Oficina de las 
Anrillas del Distrito de Jacksonville 
supervisara las actividades de 
limpieza y remocion que comenzar.in 
el I 5 de mayo y deben estar tenni
nadas para el 26 de mayo. El area 
donde se desarrolla el proyecto esta 
bajo la jurisdiccion del Depana
mento de Recursos Naturales y Am
bientales (DRNA). Estos trabajos re
quieren que se cierre por dos sema
nas el area de acampar que opera el 
DRNA y duraote los dias laborables 
en el area de balneario. 

El Cuerpo de lngenieros ha 
contratado la finna MT A de 
HuntsVille, Alabama para realizar es
tos trabajos. Con Jos mismos se 
eliminara cualquier posibilidad de 
riesgo en tomo a la seguridad y salud 
humana al poder localizar. identificar 
y disponer de todas las municiones 
en el area de acampar. 

Este esfuerzo inicial, cono
cido como Accion de Remocion ln
terina. se limita a la restauraci<>n de 
un area de cinco (S) acres donde estli 

localizada el area de acampar del 
DRNA en la Playa Flamingo. Se 
buscanin municiones que puedan en
contrarse debajo de la superficie. 

,far IM; SC b4« ti Uabqio Y fHli.n 

Jl.Ulll. 
En J 986 eJ Congreso Fed-

eral establecio el Programa de 
Restauracion AmbientaJ del Depana
mento de la Defensa (DERP} medi
ante las Leyes 99-190 y 99-499. El 
programa funciona. con dos subpro
gramas: el de Restauracion en Insta
laciones Militares. o sea. en las bases 
militares que aUll se encuentran en 
uso activo y el de Lugares Previa
mente Utilizados por el Depana
mento de la Defensa. el cual aplica 
en este caso de Culebra. El objetivo 
del Depanamento de Defensa con el 
Programa DERP. es remediar los 
problernas ambienlales CD lugares us
ados actualmente o previamente por 
la agencia federal. Al Cuerpo de In
genieros del Ejercito le asignaron la 
responsabilidad de administrar y eje
cutar las actividades de limpieza so
lamente bajo el programa de los Lu
gares Previamente Utilizados por el 
Depanamento de Defen~. 

La remocion de residuos de 
municiones militareS y explosivos es 
uno de los objetivos principales del 
Programa DERP. A Divel nacional. 
la responsabilidad para que esto se 

lleve a cabo recae en la OivisiOn de 
Huntsville del Cuerpo de lngcnieros 
del Ejercito. En Hunrsville. giupos 

compuestos por ingenieros y espe
cialistas en a.spectOS de squridad es
tudian diversos lugares a traves de 
toda la Nacion con el fin de detenni
nar si atin existe contaminaci6n por 
actividades militares. 

Este proyecto es financiado 
tolalmente por el Gobierno Federal. 
El costo estimado de los ttabajos de 
limpieza que se harin en el 6rea de 
acampar de la Playa Ftamiqo 
asciende a unos' $3$0,000. 

i tum undat $UllfO "nllko? 
El aspecto de la seguridad en 

todos estos trabajos es un elemento 
critico para el Cuerpo de Ingenieros. 
El grupo deJ contratista incluye tanto 
supervisores como tecnicos que son 
expenos en los explosivos y CD como 
disponer de los mismos. El Cuerpo 
de Ingenieros ha revisldo cuidadosa
mente todos los planes de ttabajo y 
procedimientos de seguridad que es
tos seguir.in a fin de asegura.r un am
biente de trabajo seguro. 

En adicion. diariamente se 
dani una orientacion sobre seguridad 
a todo el personal quc labore en el 
proyecto. Expertos del Cuerpo de 
Ingenieros hanin cotejos peri6dicos 
para asegurar que allf se cumpla con 
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todas las normas de seguridad. 
\demU.. un represtnrante de la OficiDa 

de las Antillas del Cuerpo de lngenieros 
permanecera en el area de trabajo du
rante las dos semaaas que durm Joa 
mismos. 

CayoLobo 
cayos Geniqui 
Cayo Alcanua 
Ca)1> Bocella 
LolOemelos 

,c,41 a la mrhu fw en ,,,.,.,,, 4 

EwHwhyHle 

U.S. Anny Corps of Eqineen 
Huntsville Division 
Box 1600 
Humsville, AL 35807-4301 

Page2 

lCW C.t le bqtprjll de C* maZ '4s •g cjtm1 lD6nM po4qap1 C'A'• hrferw-
Entte los dos 1941y1975 amespllldo,mmode 1995, d4a r'k'=d? . 

Marina utilizO la porci6Jl ncxeste de la el Cuerpo de Ingenieros contta!O la Seba dejldo capia de lol docu
peninsula para llevar a cabo p*ti tirma de ESE de Oainsville. Florida y mauos producidoa para todal ellDI tta· 
de bombardeo principalmente en el area Jes solicito comenzanm con otta fue bajos de Culebra en la Biblioteca 
de la eosta donde hay unas rocas blan- de1 proyecto: la Evaluaci6n de Inge- Pllblica de CuJebra, calle Escudero al 
cu. Tambien colocaron alli emplaza- nieria y Anilisis de Costas (El/AC). El lado de Ja Escuela Nblica. 
mientos con armas largas, tanques ripo prop(>sito de este trabajo es determinar 
Sherman WW n M4 y tanques para la magnitud y el tipo de conwninaciOn. i QMija a ,, COl19£1R ""' 4Wll"' 
gasolina La porcion media de la penin- evaluar remedios altemos y seleccionar alqcieurw!n con cl 4m "MMIMrP 
s\ila se us6 pua pracricar con napalm el mejor mecmismo para los ttabajos Todas las pregumu sobre el 
asi como con bombas y cohetes inenes. de restaUraCion. La primer& pane del area de acampar deben dirigirse al: 
Esta porcion none de la peninsula la El/AC conlleva euminar los nueve (9) Sr. Abraham Pefta. Director Ejecutivo 
utiliza actualmente el Servicio Federal lugares antes mencionados y nm de Autoridad de ConservaciOn de Culebra 
de Pesca y Vida Silvestre y ahi se en- identificar la camidad de municiones Depanamemo de Recunos Namrales Y 
cuentra el Refugio Nacional de Vida que puede encomrarse alll. La informa- Ambientales 
Silvestte de Culebra. El Oobiemo de cion recopilada sera la base para deter- Telefono: 809-742-3525 
Pueno Rico. mediante el Depanamento minar que ons acciones pueden 
de Recursos Naturales y Ambientales. tomarse, de ser necesarias. en estas 
maneja la porcion sur de la peninsula y areas dondc la Marina realizO sus ejer-
permite alli las casetas de acampar. la cicios militares. 
pesca. buceo y bay areas de caminar. 

/QM &VKCW tJmcn 141 mpnidonal 
U.UJWL..f.IUliUUl.JUDll.Jillr&t.al Las municiones que podrian ------------
Cvlelzra? encontrarse en las 8reas de Culebra uti· 

Si. toda la isla de Culebra y los lizadas por la Marina para pricricas de 
20 cayos adyacentes se estin exami- tiro y otros entrenamientos pueden 
nando bajo otras fases de este pro- parecerse a las que se ilusttan en la boja 
grama. Ea febrero de 1995 se complete> adjunla. 
el infonne de Blisqueda de lnformacion 
sobre Municiones y ExpJosivos en los ~· WIJlm...Jl.ld~Cl!lm'JW..J.llUU.Z!!l.:1 
Archivos. Copia de este infonne se en- dtj11 edJdqn&r 
cuentra en la Biblioteca PUblica de 
Culebra. El mismo conllevo examinar 
la docwnentacion disponible y se en

En Pucno RJco 

conll'O que aWi quedan municiones con- Cuerpo de Ingenieros del EjCrcito 
vencionales en las ireas donde la Ma- Oficina de las Antillas 
rina realizaba sus practicas de tiro y de Avenida Fernindez Juncos 400 
bombardeo. ES1as ireas incluyen: San Juan. Puerto IUco 009012 

Peninsula Noreste 
Isla de Culebrita 
Cayo de Agua 
Cayo Tiburon 

Atenci0n: Elsa funenez 
Tel 809-729-6876 

0 

Ing. Alfonso O'Neill 
En el Area del proyecio en 
Culebra ( 15-26 de mayo de 199.S) 

... 
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Culebra Island 
National Wildlife Refuge U.S. Army Corps of Engineers 

Types of Ordnance 
that could be found on Culebra Island and surrounding cays 

11pos ds mmddon'1$ mllllM'e8 que podrlaJI ser encontra11os mt 1" W. tis Ollebrw y nm cayos 

I Imm mortar....,. body and ftn 
... mbly, Culebra display 

Aletdl y,.... ,........,, • ....,,... 
,. " ... ultl6ld&t ... Culebrcr 

Tiny nm roclcec on ONER beach 
Cohete tlpo "'TJny ThW" ... lo ployo 

deDRNA 

alrededar"""' Isla 

Prefecdle, Culebra ordnance display 
,.,_,~ .. uh!WdOn fie munldonn 

... CulelNa 

S .. roclcat on FWS proper'J 
Collete de 5• en lo JWOPledod del 
Semdo de PelCCI y Vida SJl.,.ltlw 

MK l~I S bomb ftn on GWqu1 w..e 
Aleto fie ..... ..,._ MIC 1'111 

.. ., ..... Ge ...... 

CAUTION: 
If you see anything chat resembles 

the ordnance shown, DO NOT 
TOUCH OR TftY TO MOVE IT. 

Please contact the proper 
autho~ 

PRECAUOON: 
SI .med ve alrunos munJclona que,. 
ownejcn a las mwcrocb, no lol toqw 

o muevo. Porfovorponc- en 
contocto con IOI outorldoda 

pwdneneu. 

• Culebra Island N'"l\ • Culebra l~land N\TR • Culebra Island 1'\Vlf • Culcbra Island ~WR-• Culcbr.i Island ;'"1{ • 
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Types of Ordnance 
that could be found on Qilebra Island and surrounding cays 
7'Jos de mraddonu mllltans q1111 podrlan nrnrcontrados 
n 1a 1s1a • CuWnw ya 1os cayos a1ret1tu1or a la 1s1a 

Po.Ible OIW, Hanh Bay, Cayo de Luis Pena 
P11t•Je1 Mlulldway cfelpeNldoa • .,,._ 

•• .... ...... •ea,.~,..;;. 

U.S. Army Corps of Engineers 
Lower CaMp. empty 

profecdle at DNIA ofllce ..... ,.tM.s ......... 
oftldM. ORNA. 
• .,eon., ....... 

HE bomb frapnena. 
Cayo def Apa 
f,...,..ntosd• ..... 
de •Ito e.irplo.mt •11 
CayodelApo 

CAUTION: 
If you see anythlna that retembles 

dM ordnance shown. DO NOT 
TOUCH OR TRY TO MOVE IT. 

Please contact the proper 
authorid.,.. 

PRE CA UCON: 
SI usted ve olpnos munlclonet que •• 

a.emejen a la• mostl'Oflos. no los toque 

Pncdce bombs on Cayo BotaJla 
Bomltaa de pNCdcal •11 Cayo Botallo 

o mueYo. Por faww ,.nrame en 
contocto con las OUCOlldoda 

p.rdMntel. 

• Culcbra lsland~·wR • Cukbralslandl\WR • Culcbrahlandl\WR • Cukbra hlandX"l{ • CukbrJ hhnd -'WR• 
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Tot DDE 
CISAJ•PA 

~·DP•IClridpr•) 

u April l.J95 

SUbjeot:: ~t• for CU1 Ccamnmity Meeting (DD.P•PCDS) 

1· Muting i• tlehed\ll.ed forr 
Datea 'l'huraday 4 May,199S 
Time: 7a00 P.M. 
Placat MUl11cipal SU'Vieea tar (Al.ternaea site., Oyama8iim) 

i- Local cant:ac~•: · 
•DOR- Abraham Pena, CCA (7 2•3525) 
*Mayers Office- Mayer lelic a.no (ZUJ.ma) (742-3521) 

3- ·iventa for the day: 
A· Meeting With Mayor rel1 iano •Tentative early in the 

af cernoon 

a- Community Meat:ing- Pra• tat1on will be in Bpanisb by a 
parson fZ'ml the An~ill• Office, probably Eng.Alfonso 
O'Neill. LTC Benton wil make a brief introduction. 
Contractor and other S etaf f will ~· available to 
anawer uy quntiona • .. 

'• Information nuded for preae l:atiozu 
A- Prom MTA - lxplanacion of wort, echedulea,and work spacifica 

o~ re1•vanee eo the e ~y. Map 4-l.izU.at:ing are- ca be 
off limits due to work,p icul.arly the beach area. Any 
other Woxmation of int at. 

B· From BBB (Gei.Aavill•>· onaticm on their work.the 
Engineering Bvaluation/Co t AnalY•i• to explain at tha -•tins•· Need aomeehing lbrief iA writting to uae for pre•• 
ralaaa .. and in!ormatio~ to preaent to attend9••· 

s- PUblicicy o~ ac~ivitiea; 
I will pnpare tha informatio to be cUs•eminaeec:l to th• public. 

loth mn:a and the Mayor• off ha• agreed to •••i•t in the 
diatr~ution of tlle i.zlYita~iOIUI • Pr••• Rel• .. •• fer the media 
• Invita~ion Pl~• for raaidall • of eul..Ora 
• ncuo meaaagaa 

fi• Any it ... needecl to aupport 
ahud of time • 

cc.a:SAJ-DS-C 

• 
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Appendix2 

Public Meeting Announcement 
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US .Army Corps 
of Engineers 

NEWS RELEASE 
COMUNICADO DE PRENS, 

Aatf lles Office 400 FeTnandez Juncos, San Juan, Puerto Rico OO· ~ 

Phone: 723-0133 Release date: 21 APRIL 1995 

REMOVAL OF ORDNANCE AND EXPLOSIVE WASTE 
FROM FLAMINGO BEACH IN COLEBRA 

San Juan ..• The USACE announces that ordnance and 

explosive waste cleanup activities at the Flamingo 

Beach area in CUlebra are about to begin. The cleanup 

work is scheduled to be done from 15 to 26 May by a 

contractor selected by the federal agency. 

The project is conducted in accordance with the 

-· . 

Department of Defense Environmental Restoration Program 

at Formerly Used Defense Sites (DERP-FODS) . The cost 

of this work is funded by the Federal Government. 

The objective of the OERP-FUDS program is to 

cleanup and restore formerly used Department of Defense 

sites of which munitions, storage tanks, metals, oils 

or chemical product:s mc.y nav11:::' L.::en i ·~ft. 

At the National level the Corps of Engineers was 

given the management and execution responsibilities for 

the cleanup at formerly \!sed DOD lands. 

Within Puerto Rico there is another environmental 

cleanup project ongoing at the former San Juan Naval 

Base in Miramar. There are several projects scheduled 

to start later this year. 

PAGE ONE OF TWO PAGES 
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REMOVAL OF ORDNANCE AND EXPLOSIVE WASTE 
FROM FLAMINGO BEACH IN CULEBRA (Cont'd) 

The work at Playa Flamingo requires closing for 

two weeks the campground operated by the Department of 

Natural and Environmental Resources (ONER) . 

Corps of Engineers officials and representatives 

of the contractor, MTA Inc. of Huntsvi.J.le wiJ.l be in 

Culebra on Thursday, 4 May 1995 where a conununity 

meeting will be held at 7:00 p.m. at the Multiple 

Services Center, next to City Hall. They will explain 

to residents the nature of the work, the detailed 

schedule, and answer their questions. 

# 

PAGE TWO OF TWO PAGES 



fCuerpo de lngenieros del Ej6rcito I Dist<lto de JacksonviHa 

.mi INVITACION A LA COMUNIDAD 

REUNION 

REMOCION DE RESlDOOS DE MUNl:CIONES 
DE LA PLAYA FLAMINGO 

El Cuerpo de Inqenieros del Ejercito de los Estados 

Unidos y el Departamento de P.ecursos Naturales y Ambientales 

invitan a lvs vecino3 de culebra y personas ~nt~rcsadas a una 

reunion donde explicaran los trabajos que estan proximos a 

comenzar en la Playa Flamingo. A tenor con el Proqrama de 

Restauraci6n Ambiental en Lugares Previamente Utilizados por 

el Departamento de Defensa, s·e removeran del area de acampar, 

• remanentes de municiones que aun se encuentran alli 

enterradas. 

Los trabajos estan pautadlcs para llevarse a cabo del 15 

al 26 de mayo y el area de acampar permanecera cerrada por 

dicho periodo. En la reuniiin se daran detalles de estos 

trabajos y se contestaran preguntas del pUblico. 

Todas las personas interesadas es tan invi tadas a la 

reunion a celebrarse: 

FE CHA 
HORA 
LUGAR 

: JUEVES, 4 DE MAYO DE 1995 
: 7: 00 P .M. 
: CENTRO DB USOS MULTIPLES 

AL LADO DE LA CASA ALCALDIA 

~·~·l!!!!!!!!!!!!i!ii!!!!!!!!l!!!!!!i!!!!!ii!!!!!!!!C~UL~EB~RAiiiiii,iii!i!PO~B~R9T~O~R~I~C~O~~~!!!!!!iiiii~ 
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US Army Corps 
of Engineers 

NEWS RELEASE 
COMUNICADO DE PRENSt 

Antilles Office 
,# 400 Fernandez Juncos, San Juan , Puerto Rico OOS 

Phone: 723·0133 Release date: 21 APRIL 1995 

RBIECION DE RESIDOOS OE MCRICIONES 
DB LA PLAYA FLAMINGO EN COLEBRA 

San Juan ••• El cuerpo de Ingenieros del Ej6rcito de 

los Estacios ilDidos iiUl.W~i6 ~~e le~ tr.abzjos de remoci6n 

de los residues de municiones que a\in se encuentran en 

el area de acampar de la Playa Flamingo ha.br~ de 

comenzar pr6ximamente. Los trabajos est4n pautados 

para realizarse entre el 15 y 26 de mayo del corriente 

por un contratista seleccionado por la agencia federal • 

Este proyecto se lleva a cabo a tenor con laa 

disposiciones del Programa de Restauraci6n Ambiental en 

Lugares Previamente Utilizados por el Departamento de 

Defensa. El coato de toda la labor es financiado por 

el Gobierno Federal por disposici6n expresa del 

Congreso. 

El objetivo del prograllt4:a es ~impiar y reataurrlr 

los lugares que fueron utilizados por el Oepartamento 

de Def ensa y en los cuales al marcharse pueden haber 

dejado municiones, tanques de almacenaje, metales, 

aceites o productos quimicos. A nivel Nacional, se le 

aaign6 al cuerpo de Ingenieros la responsabilidad de 

supervisar, administrar y contratar las actividades de 

limpieza en las areas que utiliz6 el Oepartamento de 

Defensa. 

PAGINA UNO DE DOS PAGINAS 
···---·· • ... ,...., ,..,,M-rJJr.I eLSA JIMENEZ 
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REMOCION DE RESIDUOS DE MUNICIONES DE LA PLAYA 
FLAMINGO EN COLEBRA (CONT. ) 

Actualmente se estan llevando a cabo en Puerto 

Rico dos proyectos de limpieza y restauracion ambiental 

bajo este programa especificamente en el area de 

Tortuguero y en la Antigua Base Naval de San Juan en 

Miramar. Hay otros proyectos pautados para los 

pr6ximor. a.fies. 

Los trabajos en el area de la Playa Flamingo 

requeriran el cierre de area de acampar per el periodo 

de dos semanas que tomara el trabajo. Esta labor se 

realiza en estrecha coordinacion con el Departamento de 

Recurses Naturales y Ambientales . 

Funcionarios del CUerpo de Ingenieros y del 

contratista, MTA Inc. de Huntsville estaran disponibles 

para explicar los trabajos y contestar preguntas de la 

comunidad en una reunion a celebrarse el jueves 4 de 

mayo de 1995 a las 7:00 p.m. en el Centro de Uses 

MUltiples de culebra. al lade de la Casa Alcaldia. 

# 

PAGINA DOS DE DOS PAGINAS 
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ANNEXH 

Appendix3 

MT A Public Meeting Slides 
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1------------- . ~ ·-------

CULEBRA TOWN 
MEETING 

MTA, Inc. 
Huntsville, Alabama 

------ - ------------•• •• 



----------~···-----------
\ • • 

• 

• • 

CULEBRA 
REUNION CON LA 

COMUNIDAD 

MTA, Inc. 
Huntsville, Alabama 

• • • 



• • 
OUR GOALS 

> SAFETY 

> Protect Property 

> Protect the Environment 

> Minimum Disruption 

> Duration - 2 Weeks 

\, • . . . '··· 

• 



• • 
NUESTRAS METAS 

> SEGURIDAD 

> Proteccion De Propiedad 

> Protecction Del Ambiente 

> Minimzar Los lnconvenientes 

> Duracion - 2 Semanas 

• 



COORDINACION 

+ POLICIA DE PUERTO RICO 

+ AGENCIAS DEL GOBIERNO DE PUERTO RICO 

+ GOBIERNO MUNICIPAL 

+ CORPO DE INGENIROS 

+ AGENCIAS FEDERALES 

---------------·-·- ··· ------ -- --: ~· - - · -
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COORDINATION 

+ PUERTO RICO POLICE 

+ PUERTO RICO GOVERNMENT AGENCIES 

+ MUNICIPAL GOVERNMENT 

+ CORPS OF ENGINEERS 

+ FEDERAL AGENCIES 

: . ·. . 
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Appendix4 

Mandatory Center of Excellence (MCX) Information Packet 
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OBJETIVO-

• 
REMOCION RESIDUOS 

DE MUNICIONES 
CULEBRA, P.R. 

• 

....._OlllUllCalWSSU _ ... _.,..,,. 

HACER EL AREA SEGURA PARA LOS RESIDENTES 
DE CULEBRA Y VISITANTES 

1 



• 
-lliliil 

• • 
IJPl.OMI ~llCI llH II AG 

llCIMlt--

OBJETIVOS DEL PROYECTO 

2 



• • • 

....._CINIMMCllWEAS ____ ..... 

OBJETIVOS DEL PROVECTO 
REDUCIR EL RIESGO AL PUBLICO EN GENERAL ACTUANDO, 
SEGUN LA LEY, EN SITIOS CONTAMINADOS CON MUNICIONES Y 

DESPERDICIOS EXPLOSIVOS. 

EJECUTAR LAS ACCIONES CON EL MINIMO DE RIESGO PARA EL 
PERSONAL DEL GOBIERNO V CONTRATISTA • 

•• 
3 



• 
I.II.I 
liiliil 

• 

DIALOGO CON PUBLICO 

• 

OllUIMIORDM•*19Wll•ta -Nm--

4 



• 

PUB LICO 

• 
DIALOGO CON PUBLICO 

CUERPO DE INGENIEROS 
(JACKSONVILLE) 

EXPERTOS EN OEW . 
(OEWMCX· 

HUNTSVILLE) 

• 

.. ... ~ ~ 

/ 

APO VO 
ADMINISTRATIVO 

APO VO 
TECNICO 

' APOYO MUNICIONES 
Y DESPERDICIOS 
EXPLOSIVOS 

CONTRATOS 
I/A 

• 



• • • 
" 

llkClllWm OllDMAllCl-•111 .. .__cena 

EL PROBLEMA DE LAS MUNICIONES 

6 



• 
I.Ill 
liilill 
u.s....,eorpe .. .......,. 

LAS MUNICIONES SON PELIGROSAS 

• LAS MUNICIONES SON PARA LA GUERRA 

• 

• LAS llUHICIONES HAN SIDO SOMmDAS A CAllBIOS 

-
LAS MUNICIONES SON MAS INESTABLES CON LOS ANOS 

• LOSEXPLOSIVOSSECRISTALIZAH 
• MECAtlSMOS DE SEGURIDAD SE DETERIORAN 
• UNA VEZ DISPARADA. LA MUNICION QUE NO EXPLOTA ES 

EXTREUADAMEHT PELIGROSA. 

EL SECTOR PRIVADO NO ESTA ADIESTRADO PARA MANEJAR MUNICIONES 

• EL PERSONAL MLITAR ESTA ADESTRADO EH PROCEDIMIENTOS SEGOROS 
• LAS llUNICIONES MILITARES SE ALMACENAN BAJO 

ALGUNOS INDIVIDUOS 0 GRUPOS PUEDEN PRESENTAR SERIAS AMENAZAS 

• NIAoS HAN llUERTO 
• PERSONAS EBRIAS HAN SIDO HERIDAS 
• CRlllNALES PUEDEN USAA LAS MUNICIONES 

• 

7 



• • 
EL PROBLEMA DE 
LAS MUNICIONES 

• 

DP&-..OlaWICS--··· ----

MUCHO DE LOS LUGARES ABANDONADOS POR LA DEFENSA SON AHORA: 

COMUNIDADES 

PARQUES 

ESCUELAS 

8 
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11111 
Im 

• • 
MUNICIONS 

U.l.An#/C.,. .. ~ ....... CINIUllml-.IL• --"'9--
LA CONTAMINACION POR MUNICIONES Y DESPERDICIOS 

EXPLOSIVOS PRESENTAN PELIGRO PARA LAS PERSONAS 
EXPUESTOS A ESTOS 

QUIMICOS MILITAR)CES 
CARGAS DE DEMOLICION 
PIROTECNIA 

uxo 
BOMB AS 
OJIBAS 
PROYECTIL DIRIGIDO 

EXPLOSIVOS 
IMPULSADORES 
AGENTES QUIMICOS 

MUNICIONES DE ARTILLERIA 
MUNICIONES DE MORTERO 
MUNICIONES DE ARMAS PEQUEJ"AS 
MINAS ANJl-PERSONALES 
MINAS ANJl-TANQUES 

COMPONENTES 
DETONADORES 
BOOSTERS 
EXPLOSIVO 
MOTORES DE COHETES 

SUELO CONTAMINADO 

9 



• • 

PROGRAMA PARA LUGARES 
PREVIAMENTE UTILIZADOS POR EL 

DEPARTAMENTO DE DEFENSA 

(FUDS PROGRAM) 

• 

10 
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~78 

• • 
LUGARES DONDE PUEDER HABER 

MUNICIONES V RESIDUOS QUIMICO 
DE ACTIVIDADES MILITARES 

TOT AL DE LUGARES: 1 7 5 9 

llPLOllVEORDIWtCE_ .. ,..._Cllf'l'BI 

3 ISLAS VIRGENES 
19 PUERTO RICO 
4 GUAM 
6 SAIPAN 

11 
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• • • 
; . 

.. :· 

...... OllllWlm.1• ··.. ,,,._ ....... 

EJECUCION DEL PROYECTO 

. ., 



• • 
ESTRATEGIA DE CONTRACTACION 

u.a.~c.pe ............ 

DESCBIPCION DEL AREA. El/AC. DISENO DE LIMPIEZA FINAL 

CONTBATOS CON SUBCONTBA~TISTAS ESPECIALIZADOS (UXO) 

REMOCIONES CRITICAS 

CONTRAITOSLOCALES 

LIMPIEZA FINAL 

DOCUMENTOS DE CIERRE DE CONTRATO 

• 

14 



• 
ff.M 
~ 

• 
EXPLOSIVE ORDNANCE ENGINEERING 

MCX AND DESIGN CENTER 

NCP 
FORMAT FOR CERCLA RESPONSE 

REMOVAL ACTION 

RECORD 
OF 

DECISION 

• 

15 



• 
f.llP.I 
liliil 
u.s..,.,c.,,. ........ ..,. 

• 

El/ AC ~ -

, ' 
DOCUMENTOS DE DECISIONES 

, , 

DISEAO DE REMOCION 
(S.IES NECESARIO) 

, 

ACCION DE REMOCION 
(SI ES NECESARIO) 

I ' 

• 

DPLa.wl ONINMIC:a IU••aate ____ ...... 

INSUMO~ 
PUBLICO 

SUPERVISION DESPUES DE LA REMOCION 
(SI ES NECESARIO) 

16 
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m 
US Arrr_ry Corps 
of Engineers, 
Rock l!!and District 

Defense Environmental Restoration Program 
for 

Formerly Used Defense Sites 
Ordnance and Explosive Waste · 

Archives Search Report 
FINDINGS 

for 

Culebra Island National 
Wildlife Refuge 

Culebra, Puerto Rico 
Project Number 102PR006802 

February 1995 

~ --

• 
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• • • 
TABLE 3-1 

CURRENT LAND USAGE 
Documented current Current Approxi .. te 

Area Topo Ha me Other Names Former Usage Usage Owner•• Size, Acres 
A-1 Isla Culebrita Culebrita • OP, torpedos, Wildlife FWS 266 

& strafing refuge 

A-2 - Culebrita strafing Water & FWS, DNR 100 
North Bay beach 

A•J Cayo Botella Ladrone Key Aerial bombing Wildlife fVS 3 
& rockets refuge 

A-C Cayos Geniqui Palada Keys Aerial bombing Wildlife fWS 4 
& rockets, refuge 
torpedoes 

A-5 Cayo Tiburon Shark Key Aerial bombing Wildlife FWS 1 
& rocke s refuge 

A-6 Cayo Ballena Whale Rock - Wildlife f'WS l 
refuge 

A-1 ca yo Pajarito Key - Wildlife f'WS 1 
Sombrerito refuge 

A-8 Cayo Norte Northeast Key Possible run-in Undeveloped Juan de la 254 
(eastern) line to Cayo 1 part-time Cruz Padron 

Botella resident 

A-9 Culebra Island - - Undeveloped DHR, f'WS, ' 598 
(eastern) several private 

residences 
•• DNR owns all water from the hiqh tide naark out to 9 •ilea. 

22 

# * ,. . 4 



• • • 
TABLE 3-1 (continued) 

CURRENT LAND USAGE 
Documented Current current Approxi.ate 

Area Topo Name Ot..,er Names Former Usac:ie Usage owner•• Size, Acres 
a-1 Cayo de Luis Luis Pena Key OP, radar site, Wildlife FWS 342 

Pena run-in line refuge 

a-2 - North Bay, - Water and FWS l DNR 80 
Luis Pena Key beach 

•-3 Cayo del Agua Water Key, Aerial bombing Wildlife FWS 2 
Agua Cay ' rockets refuge 

·-· Cayo Yl'!rba Yerba l<ey - Wildlife FWS 3 
refuge 

8-5 eayo Raton Mono Cay - W~ldlife FWS 3 
refuge .. , El Mono Roco Negra, - Wildlife f'WS 1 

Black Rock refuge 

•-1 Cayo Lobo Cross Key Aerial bombing Wildlife FNS 20 
' rockets refuge 

·-· Cayo Lobito - Flight line Wildlife NS , 
approach marker refuge 

·-· Alcarraza Fungy Bowl Aerial bombing Wildlife f'WS 1 
' rockets refuge 

8-10 . Los Geaielos Twin Rocks Aerial bombing, Wildlife FNS 2 
rockets, and refuge 
missile 

•-11 Cayo Botijuela Roca Lavador - Wildlife FWS 1 
refuae 

•• DNR owns all water from the high tide mark out to 'ailes • 

Z3 

5 



• 
Area 
c-1 

C-2 

c-l 

c-• 

c-s 

c-& 

D 

r 

G 

Topo Name 
Flainenco 
Peninsula 

Flamenco Beach 

Piedra Stevens 

Other Names 
Northwest 

Peninsula 

Playa Flamenc o 

Peninsula 
Shoreline 

Carlos Rosario 
Beach 

Roca Pilots, 
Pilot Rock 

All other area 
c 

Mortar Range 

Airfield rifle 
range 

Southern rifle 
range 

• 
TABLE 3-1 (continued) 

CURRENT LAND USAGE 
Documented 
Former Usaqe 
Naval gunfire, 
aerial bombing 
' rockets, 
strafing 

Naval gunfire 

N~val gunfire 

Current 
Usage 
Wildlife 
refuge, dump 
undeveloped 

Beach, hotel 
campground 

Wildlife 
refuge 

Water ' 
beach 

Wildlife 
refuge 

current 
owner•• 
fWS, DNR, 
private 

DNR ' private 

fWS ' DHR 

fVS ' DNR 

fWS 

• 
Approximate 
Size, Acres 
572 

25 

lS 

100 

2 

Water, dump, DNR ' private 8327 
' undeveloped 

Gu zing 

Housing ' 
undeveloped 

Hostly 
undeveloped 
some houses 

Private 

City ' 
private 

80 

22 

43 

- Lower Camp Navy ' Marine FWS ' DNR DNR 60 
base offices, 

freshwater 
plant, ooen 

•• DNR owns all water frOlft the hiah tide mark out to 9 miles. 

.. .. 6 
24 

(' . .. 



• • • 
TABLE 3-1 Ccontinued) 

CURRENT LAND USAGE 
Documented Current current Appcoxi .. te 

Area Topo Name Other Names Former Usage Usage OWner•• Size, Acre• 
B - Lower Camp - FWS ' DNR DNR 1 

dumps offices 

I Cayo Matojo Hatojo Cay - Wildlife f'WS 1 
refuge 

J Navy gun sites Possible 1 known f'WS, DNR, ' 13.83 .. 
(7 each) coastal defense residenc..e ' private 

batteries unknown 

It - Hlnln9 West Aerial mining Open water l>NR 2,438 
range 

L - Marine water - Open water DNR 142 
minefield 

M - Confirmed - Fishing DNR 419 
water 

• - AU other - Fishin9 6 OHR 57,284 
water swimmin9 

0 - All other land Possible Marine Hostly DNR, rws, ' 4,764 
training ' gun undeveloped private 
sites, possible some houses 
Army gun site•, 
coaling station 
' unknown 

• .. Flamenco Point OP not eligible for DERP-f'UDS Navy 87.5 

-..- DNR owns all water froa the hiCJh tide .. rk out to 9 ailea. 

, 
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PLANES DE ACCION 
PARTICIPACION PUBLICO 

• REUNIONES PUBLICAS • AL COMIENZO DEL PROVECTO 
• OTRAS DE SER NECESARIAS PARA 

TOMAR DECISIONES 
• PLANIFICACION 
• RECIBIR COMENTARIOS 
• CENTRO DE INFORMACION FORMAL 

• TALLERES DE TRABAJO • CENTRO DE INFORMACION INFORMAL 

• DIA DE MEDIOS • PRENSA PUEDE CUBRIR LAS 
ACTIVIDADES 

• CONT ACTO TELEFONICO • INFORMACION URGENTO 
• CONTACTO PERSONAL 
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PARA LA IN-MENSA MAYORIA DE LOS PROYECTOS DE 
REMOCION DE MUNICIONES LA TECNOLOGIA MODERNA 
NO NOS ASEGURA EN UN 100% LA REMOCION DEL 
MATERIAL. 

DEBEN TOMARSE OTRAS MEDIDAS DE SEGURIDAD EN 
EL LUGAR PARA ASEGURAR EL BIENESTAR PUBLICO. 
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ANNEX H 

Appendix5 

Newspaper Article, The San Juan Star, 19May1995, pp F-1 & F-2 
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REMOVAL OF ORDNANCE AND EXPLOSIVE WASTE 
FROM FLAMINGO BEACH IN CULEBRA (Cont'd) 

The work at Playa Flamingo requires closing for 

two weeks the campground operated by the Department of 

Natural and Environmental Resources (ONER) . 

Corps of Engineers officials and representatives 

of the contractor, MTA Inc. of Huntsvi.J.le wi1.l be in 

Culebra on Thursday, 4 May 1995 where a community 

meeting will be held at 7:00 p.m. at the Multiple 

Services Center, next to City Hall. They will explain 

to residents the nature of the work, the detailed 

schedule, and answer their questions. 

# 

PAGE TWO OF TWO PAGES 
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f ~erpo de lngenieros del Ejercito 

1

01strno de Jacksonville 

w INVITACION A LA COMUNIDAD 

REUNION 

REMOCION DE RESIIDOOS DE MUNICIONES 
DE LA PLAYA FLAMINGO 

El Cuerpo de Inqenieros del Ej erci to de los Estados 

Unidos y el Departamento de Recurses Naturales y Ambientales 

invi tan a lvs vecino3 de Culebra y personas :.ntercsadas a una 

reunion donde explicaran los trabajos que estan pr6ximos a 

comenzar en la Playa Flamingo. A tenor con el Proqrama de 

Restauraci6n Ambiental en Lugares Previamente Utilizados por 

el Depart amen to de Def ens a, s ·e removeran del area de acampar, 

• remanentes de municiones que a\ln se encuentran alli 

enterradas. 

Los trabajos estan pautados para llevarse a cabo del 15 

al 26 de mayo y el area de acampar permanecera cerrada por 

dicho periodo. En la reunian se daran detalles de estos 

trabajos y se contestaran prequntas del pUblico. 

Todas las personas in teresadas es tan invi tadas a la 

reunion a celebrarse: 

FECHA 
HORA 
LUGAR 

: JUEVES, 4 DE MAYO DE 1995 
: 7: 00 P.M. 
: CENTRO DB OSOS MULTIPLES 

AL LADO DE LA CASA ALCALDIA 

~i~li!ii!!!!!!!!!iiiii!!!i!!i!!!!!!!!!!!!!!!!!!!!!!!!!!!!COL!!!!!!!!EB!!!!!!!RA!!!!!!!,~P~U~E~RT~O!!!!!!!R~I~CO!!!!!!!!iiiii!!iiiii!!!i!!i!iiiii!!!!!!!i 
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US Army Corps 
of engineers 

NEWS RELEASE 
COMUNICADO DE PRENS' 

Aptilles Office 400 Fernandez Juncos, San Juan, Puerto Rico ODS 
Phone: 723·0133 Release date: 21 APRIL 1995 . ~ · 

RlK>CION DE RESIDOOS DE MtJHICIONES 
DB LA PLAYA FLAMINGO EN COLEBRA 

San Juan ••• El CUerpo de Ingenieros del Ej6rcito de 

los Estados Uni.dos a.u"'"~i6 q-~e loa tr.ab£jos de remoci6n 

de los residuos de municiones que a11n se encuentran en 

el area de ac:ampar de la Playa Flamingo habrin de 

comenzar pr6ximamente. Los trabajos estm pautados 

para realizarse entre el 15 y 26 de mayo del corriente 

por un contratista seleccionado por la agencia federal • 

Este proyecto se lleva a cabo a tenor con las 

disposiciones del Programa de Restauraci6n Ambiental en 

Lugares Previamente Otilizados por el Departamento de 

Defensa. El c:osto de toda la labor es financiado por 

el Gobierno Federal por disposici6n expresa del 

Congreso. 

El objetivo del prograt1aa es .L.impiar y resta~r 

los lugares que fueron utilizados por el Departamento 

de Def ensa y en los cuales al marcharse pueden haber 

dejado municiones, tanques de almacenaje, metales, 

aceites o productos quimicos. A nivel Nacional, se le 

asign6 al CUerpo de Ingenieros la responsabilidad de 

supervisar, administrar y contratar las actividades de 

limpieza en las areas que utiliz6 el Departamento de 

Defensa. 

PAGINA UNO DE DOS PAGINAS ···--.. •• • ... ,..,., ,..,.,,.,.,.~r.r eLSA JIMENEZ 

• J ... 
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REMOCION DE REsmuos DE MUNICIONES DE LA PLAYA 
FLAMINGO EN COLEBRA (CONT. ) 

Actualmente se estan llevando a cabo en Puerto 

Rico dos proyectos de limpieza y restauracion ambiental 

bajo este programa especificamente en el area de 

Tortuguero y en la Antigua Base Naval de San Juan en 

Miramar. Hay otros proyectos pautados para los 

pr6ximoa afios. 

Los trabajos en el area de la Playa Flamingo 

requeriran el cierre de area de acampar per el periodo 

de dos semanas que tomara el trabajo. Esta labor se 

realiza en estrecha coordinacion con el Departamento de 

Recurses Natura1es y Ambientales . 

Funcionarios del Cuerpo de Ingenieros y del 

contratista, MTA Inc. de Huntsville estaran disponibles 

para explicar las trabajos y contestar preguntas de la 

comunidad en una reunion a celebrarse el jueves 4 de 

mayo de 1995 a las 7:00 p.m. en el Centro de Usos 

M(lltiples de culebra. al lade de la Casa Alcaldia. 

# 

PAGINA DOS DE DOS PAGINAS 
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MTA,lnc. 
688 Discovery Drive 

Huntsville, Alabama 35806-2802 

Remediation of Sites in the U.S. Virgin Islands and Puerto Rico 
Contract DACA87-92-D-0147 

Delivery Order ~002 

INTERIM REMEDIAL ACTION 
CULEBRA ISLAND NATIONAL WILDLIFE REFUGE 

PUERTO RICO 

ANNEX I 

JOINT ENVIRONMENTAL INSPECTION 

U.S. Army Engineer Division, Huntsville 
ATTN: CEHND-CT-D (Ms. A. Prince) 

P.O. Box 1600 
Huntsville, Alabama 35807-4301 
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May 23. 199S 
5100-002 

Commander 
U.S. Army Engineer Division. Huntsville 
A ITN: CEHND-CT-D/Ms. Anita Prince 
P.O. Box 11600 
Huntsville, Alabmna 35807-4301 

SUBJECT: Contract DACA87-92-D-0147, Delivery Order 0002 
Interim Removal Action. Culebra Island 
Environmental Inspection. Flamenco Bay Camp Ground 4 May 1995 

Dear Ms. Prince: 

In accordance with Annex E, Environmental Protection Plan (EPP) of the Site Specific Work Plan 
(SSWP), Mr. Roland Belew, CEHND Project Manager and MTA's Mr. Mike Moran conducted 
a joint pre-investigation environmental survey of the Flamenco Bay Camp Ground .on Culebra 
Island on May 3, 1995. Mr. Wayne Galloway of CEHND was also present at the joint inspection. 

Annex E of the SSWP requires the contractor and the Contracting Officer to indicate agreement of 
the area to be cleared by signing the layout plan of the work area and the "associated report" (Page 
E-S, paragraph E-3). This letter constitutes the documentation of the joint environmental survey. 
Please indicate your agreement by signing at the e.nd of this letter. MT A will include this letter in 
the Final Removal Repon. 

Mr. Belew and Mr. Moran noted the following conditions at the Flamenco Bay Camp Oround: 

o The work site is now cleared of heavy vegetation and has grass cover over most 
of the area. The work site is now used regularly as a public camp site. The Puerto Rico 
Department of Natural Resources (DNR) administers the campsite. 

o The DNR is now clearing an area northwest of the Sherman Tank on the small 
hill at the north end of the work site for use as a camp ground. The DNR workers found a 

C.,..•Ollcm 
611 Dllcowr'/ om. 
H.mtle.AI.l5I06 

(205) 922-1110 
Fa: (205) 922-lUI 

DIO.....,._A,_ 
5*200 

A1nwtria. VA22314 
('70S)317-3212 

Pa: (703) 317-0223 

100 Slid Collll 
S*lCM 

MLAdln ... NJ07156 
(201) 770-3413 

Pa: (201) 'TJ0.3973 

t'70A.-adaC.
Atwwilba19NI07'7m 

GIGI) 3IM900 
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Commander 
Page2 
May 23. 1995 

projectile during the week ending 28 April 1995 and placed it next to the access road which 
runs through the camp ground to the wildlife refuge on the Northwest Peninsula. Over the 
weekend of April 29-30, 1995, someone removed the projectile. Mr. Galloway and Mr. Belew 
were concerned that the DNR was expanding the camp ground w:ithout clearing the new site of 
unexploded ordnance waste. 

o MTA will clear the area from the south fence line of the camp ground north to the 
small hill with the Shennan Tanlc. MTA will clear from the west edge of the access road west to 
the heavy grass border of the mangrove swamp area. We have enclosed Figure 3-2, page 8 of the 
SSWP for reference . 

o During a conversation with DNR's Mr. Abraham Pena during the joint inspection. 
Mr. Pena said a camper found a projectile at the camp site in April 1995. A DNR employee took 
the projectile from the camper and placed the projectile in the DNR office at the south end of 
the camp site. Also Mr. Pena said there was another projectile found during vegetation clearing 
near the DNR camp ground office. Mr. Pena said that the projectile was located in the brush 
area nonhwest of the DNR office. 

o During a follow up site visit on May 7, 1995, Mike Moran found a S inch 
diameter naval projectile in the open space in front of the Sherman Tank on the small hill at 
the north end of the work site. 

o On May 9, 1995 the Navy Explosive Ordnance Disposal Team from Roosevelt 
Roads Naval Station. Pueno Rico disposed of the projectiles located in the DNR office, at the 
Shennan Tank, and in the brush area northwest of the DNR office. The same team disposed of the 
11.75 inch diameter warhead of the "Tmy run" rocket which was on the rocky portion of the beach 
north of the work site on May 15, 1995. 

o MTA personnel took 35mm pictures and video footage of the site to be cleared on 
May 10-11, 1995. These photographs and video tapeS will be included in the Final Removal Report. 
The government furnished video camera had not arrived by May 3, 1995. 

Please contact me or Mr. Mike Moran at 205-922-1110 if you have any questions or 
comments. 
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Commander 
Page3 
May23, 1995 

CF: Mr. Roland Belew, CEHND-PM-OT 
MR. Wayne Galloway, CEHND-PM-SO 

.. 
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vegetation and dirt are coUapsing into the swale. Grading and leveling after UX.O/OBW 
material disposal will avoid further damage to the mangroves. 

B-2.4.2 Coral Formations. There is a living coral reef a few yards offlbore 
from Flamenco Beacb. Coral orpnisms are extremely semiUve to seclimemation and tmbld 
water. Coral reefs are the prime habitat of most commercially valnable fish and shellfish 
species in the puen.o Rico Bank fishery. All appropriate methods will be used to a90kl 
cn•sing sedimentation of the beach, near shore areas of the coral reef. 

E-3. ENVlllONMENTAL StJRVEY. MTA and the CEHND Project ManagerwlUeonduct 
a joint environmemal survey of the project site duriDg the mobilization phase. The PUll'C* 
of thia survey is to doc:mncm pre-work site eonctitiODS wt to recodmi potemial 
enviromnentally sensitive areas and· any threatened or endangered species that mfPt be 
adversely impacted by tbe project. 1be boundaries of the wort area will be c:leldy 
identified duriDg this survey. Photographs usd/or video footage of the area will be tata 
to show conditions at the site prior to the start of field wort. 

The following items will be displayed on operational maps/diagrams or on a separate 
environmental site layout: 

L The boundaries of the work area. 

b. Topographic contours. 
.. 

c. The limits of ezisting vegetation and the condition and location of uy 
trees, shrubs, and grassy areas immediately adjacent to the work site and support area. 

· d. Highlight all environmentaDy sensitive areas including wetlands or other 
special habiws and threatened or endangered flora or fauna 

e. Indicate the location of access roads: stagin& storage, and stoclcpile areas; 
administrative facilities; lavatory facilities; and the support zone boundaries. 

Tbe layout plan and associated report will be signed by both the contractor (MTA) 
and the Comracting Officer upon nnnual agreement as to its accuracy and completenea ud 
will be included in tbe Fmal Removal Repon for the project. 

E-4. PROTECTION OF UND AREAS. 

£.4.L Rolds ud AccesswayL With the exception of the demo area, the work lite 
can be sufficiently accessed by the existing dirt road. The demo area, which is to the wmt 
of the work site, must be ac:cmed by the preparation of a trail from the existing dirt road. 
No trees will be affeaed by this trail; only small ground covering vegetation. Any ruts 
m•sed by heuy equipment duriDg this project will be repaired following the completioa of 

E-5 



• 

• 

• 

---------~ ,---
Proposed 
Db po~ 
Site \ 

~ 
\ 

..__.~) 

Scale: 1 • = Appl'OL 325 feet 
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MTA,Inc. 
688 Discovery Drive 

Huntsville, Alabama 35806-2802 

Remediation of Sites in the U.S. Virgin Islands and Puerto Rico 
Contract DACA87-92-D-0147 

Delivery Order 0002 

INTERIM REMEDIAL ACTION 
CULEBRA ISLAND NATIONAL WILDLIFE REFUGE 

PUERTO RICO 

ANNEXJ 

CONTRACT SCOPE OF WORK 

U.S. Army Engineer Division, Huntsville 
ATTN: CEHND-CT-D (Ms. A. Prince) 

P.O. Box 1600 
Huntsville, Alabama 35807-4301 
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SCOPE OF·WORK 
Interim Remediai Action 

Culebra Island Nationai Wildli~e Refuge 
and Adjacent cayos, P.R • 

1.0 BACXGROUND AND GENERAL STATEMENT OF womc. 

1.1 The work required under this Scopa of Work (SOW) falls 
under tha Defense Environmental Rutoration Program (DERP). Qrdnanc 
and explosive wastes (OEWj may exist on property that was formerly 
owned by Department of Defense (DOD). This SOW addresses the OD th 
may exist on the property lised bal.ow. 

1.1.1 'l'ha on is a safety hazard and constitutes an i•:inant 
and sUbstantiaJ. endanqermant to site p11rsonnal. and the local populac• 
Durinq this Interim Remedial Action, it is the Govarnmant •a intent t~. 
destroy, by datonation, on site, al1 uxo encountered. Thia action 
will ba p~ormad in accordance with the comprehensive Environmental 
Response, Compensation, andLiability Act (CERCI.A), Section 104, and 
the Final Contingency Plan (HCP), Sact:ion JOO. 400; therefore, permit: 
for this action are not required. 

1.1.2 These OEW clearances do not fal.l under the Resource 
conservation and Recovery Act hazardous waste manaqamant require
ments. 

1.2 GENEBAL DESCRIPTION. 

1.2.1 The War Dapartmant•s use of cuJ.abra Island National 
Wlldlif e Rafuqa area and the adjacent cayos baqan in 1940 with the 
transfer of portions of CUlebra Island from the Dapartmant of the 
Interior to the Navy for use as a bambinq and gunnery traininq ranqe. 
These areas ware deactivated in 1975 and transferred back to the 
Dapart::ient of Interior, U.S. Fish and Wildlife service {USFWS), the 
Dapa~ent of Natural Resources, the Puerto Rico Pore Authority, the 
municipality of Culebra, and the Department of Housinq, C0111monwealth 
of P.R. 

1.2.1.1 '111ese areas ware part of the u.s. Naval Station, 
Roosevelt Roads, CUlebra Island and were utilized by the Navy aa a 
coalinq station, training area, auxiliary airport, weapons ranqe, and 
bambinq and gunnery ranqa. Parts of tha property were utilized by 
others by virtue of outqrants frcm the Navy, prior to the Navy 
daclarinq the property aa excess. The remainder of the property was 
undar DOD control durinq the period of DOD ownership. The area 
covered by this sow is an estimated five (5) acres, open area used fo: 
camping, which is located inside the Department of Natural R .. ourcas 
Park. 

1.2.2 This sow covers the foilowing individually described 
areas: 

DACA87-92-D-Ol47 
DO 0002 Mod. 04 5 
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l.2.2.1 Culebra Island, Norchwes~ Peninsula: Area was primaril· 
used for snore bom.barcimen~ centered on white-walliled rocks alonq the 
shoreline, simulated qun emplacements, Shermantanks, and fuel drUmS. 
Mid-peninsula was used for napalm and aircraft delivery of inart bom! 
and roeka11s. A wire "cyclone" fence and fire break dalineatad th• 
sou'Cheast boundary of the bombardment area. From the entrance to th1 
tip of the peninsula the Navy bombed the area from 1941 to 1975, wit! 
soma areaa havinq qreater concantraticn than others. The north part 
of ~· peninsula is used presently by the u.s. Fish and Wilc:Uil• 
Service CUlebra National Wildlife Refuqe (USFWS) with the southern 
part. ot th• peninsula used by the Departlllant of Natural Ruourcea to: 
campinq, huntinq, scuba divinq, tishinq, and walkinq. 

2. O OBJEC':IVE. 

2.1 Eliminate the immediate threat ta human health and s~aty 
by safely locatinq, idantifyinq, and dispasinq of all OEW located 
within the Department of Natural R-ourcaa (DNR) area on CUl.abra's 
Northwest Peninsula where ONR is constructinq a Nature Trail. 'rhi• 
shall be conducted within the area stated in this sow at paraqraph 
1.2.2.1. 

2.2 Safely locate and emplace bilinqual explosive ordnance 
warninq siqns at the above sites in a manner which will identify 
the UXO hazard at these sites. 

3.0 DESCIUPTXON OF SER.VICES. 

3.1 TASK (ONE): Srr!: VISIT AND WORK PLAN {WP) • 

3.1.1. Prior to preparation of the WP, a site visit, nat to 
exceed 5 days, is authorized. The contractor shall coordinate tha 
number of days and any site visit travel plans with the CEllHD Project 
Manaqer. The site visit team shall not exceed three parsons, one of 
whom shall be a Senior UXO supervisor. The site visit shall include 
coordination with the USFWS CUlebra National Wildlife Refuqe, 
Depart111ent of Natural Resources, local emerqency manaqement personnel 
local Environmental and Land Manaqemani: offices, Fire Oepartlllant, law 
enforcement aqancies, local Army and Navy EXplosive Ordnance 
Detachment, on- and off-post medical facilities, med-evac procedures, 
the nearest installation Defense Reutilization & Marketinq Office 
(DRMO), and local airports ta determine FAA restrictions over sit-. 
Durinq the site visit, environmental concerns and endanqered species 
in the clearance and siqn postinq areas shall be identified. 

J.1.2. Disposal Alternatives. Based on the site visit, the 
contractor shall describe feasible alternatives for disposal and 
recommend the safest and mast cost effective method of treatment ancl 
disposal of the explosive ordnance, inert ordnance, explosives, and 
debris. This letter proposal shall be forwarded to the contractinq 
officer (CO). The method of treatment will be selected and approved 
by the CO: after which the contractor will then proceed with 

I 
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prepa.ra.i:ion of the WP. 

3.l.J. The contractor shall prepare and submit a site specific 
wP ~o.tha Government for approval prior to baqinninq any OEW-relatad 
actl.v1tias at the site. The WP shall outline the contractor•s 
proposed method of acccmplishinq tha objectiv•• and tha followinq 
tasks. The WP shall include site-specific traininq, equipment, 
storage facilities, demolition 11atarials, security and accountaailit: 
system, personal protective equipment (PPE), rasponaibilitiu and 
qualifications of personnel, o1"9anizational structure to include 
sUbcontractor(s) if applicable, internal and external communications 
project office facilities, on-site and off-site eaerqancy maclical. 
arranqaments to include transportation, and the completion of DIG Fo: 
3394 in the event of an accident. The WP shall include, u a mini.mm 
tha followinq sub-plans: 

3.1.3.1. tJXO operational Plan. 

3.1.3.2. Accident Prevention Plan. Th• WP shall include a 
comprehensive Accident Prevention Plan (APP) aa outlined by rafarencE 
5.2 and S.S. 'l'he APP shall be prepared for this delivery ordar in 
lieu of the SHERP described in Section c paragraph J.2.l.J of th• 
coni:ract. 

3.1.3.3. Property Equipment Plan (PEP). The contractor shall 
prepare and submit a detailed PEP ducril:linq th• equipment to ba 
9111ployed to perform all necessary operations. The PEP shall dacriba 
and quantify bath field equipment (such as site trailer, track hou, 
back hoes, trucks, bul.ldozars, front-end loaders, chain saws, 
maqnetometars, etc.) and office equipment (such a• computer/printer, 
Telefax, copier, 2-way radios, camcorder, telephones, etc.) and 
consumable supplies (both office and f iald) intended to be used. 'l'!la 
contractor shall d-cril>e in th• PEP tha source and rantal/acquiaitic 
costs for all !ield and office equipment and consumable supplia. 
Three quotes must be obtained and provided in the PEP for each piece 
of field and office equipment, and the PEP must indicate that th• 
vendor with the lowest price quota was used for th• rental/ 
acquisition. The contractor shall indicate in the PEP when rental 
cost exceed acquisition costs for a particular piece of equipment ove. 
the li~e of the project. In these instances, the co may direct the 
contractor to purchase that equipment. After co approval ot the work 
plans/Property E~ipment Plan, additional field/office equipment, and 
consumable supplies in excess of $200 may not ba ranted/acquired 
without co approval. 

3.1.3.4 Work, Data, and cost Manaqamant Plan (WDCMP). Th• 
contractor shall prepare and submit a WDCMP which describe• how tha 
work is to be managed and accomplished. The WDCMP shall contain a 
schedule tor the accomplishment of the tasks. Th• schedule sball 
contain milestones for delivery of all deliverables and aaaociatlld 
costs, show the task components in their relative chronological 
positions, and state the intervals between milestones in terms of 
workinq days followinq the previous events. Mora detailed 

DACAS 7-92-D-O14 ., 
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informations in the WDCMP may be required on an area by area basis. 
The.WDCMP snall also consist of the orqanizaticn structure, the 
assignment of func~ions, duties and reapcnsiDilities, and function&~ 
relationships among organizational eleman~s that will participate if. 
the accomplishman~ of the tasks • 

J.1.3.S Quality Control Plan. 

J.1.3.6 Site Specific Environmental Protection Plan. 

J.1.3.7 Other sub-plans. Other sub-plans identified in Sactit 
C, Subsection J.2.1 cf the basic contract are not required for this 
delivery order. 

J.1.4. The contractor shall submit a draft WP fer review and 
final WP fer approval in acccrdance with paragraph 4.1, this sow. 

3.1.S The contractor shall notify the C!:HND Project Manaqer, 
identified in paragraph 4.0, this sow, at least 10 calendar days in 
advance of mobilization. 

J.2 (TASK TWO) PERFORM COMMUNITY RELATIONS. 

3.2.1 The contractor shall assist in arranqinq a local public 
maetinq to infor111 the pUblic of the purpose of this clearance, th• 
procedures to be followed, and the cooperation requested. 

3.2.1.1 A written record of the public maetinq attendaea, 
questions, and answers shall be provided as part of the Final R9port 

3.2.1.2 All press releases and madia appearances shall ba 
coordinated with and approved by the District Pu.bl.ic Affairs Office. 

J.J (TASK THREE) LOCATION SURVEY AND MAPPING. 

J.J.l All surveying or mapping crew(s) shall be escorted by an 
tJXO Supervisor. A maqnetometer shall be used to survey the location 
fer the establishment of any required monuments or markers. 

3.3.2 
boundaries 
contractor 
areas with 

As needed, the contractor shall survey and establish the 
of areas stated under subsection 1..2 of this sow. 'ftla 
shall mark the corners and outer edqes of the duiqnated 
stakes or othar visible temporary markers. 

J.3.J Items and data to be submitted to CEHND as part of this 
task are as follows: 

3.3.3.1 A tabulated list of all control paints showing ·th• 
adjusted coordina~es established and/or used fer this survey. 

J.J.3.2 A "Report of Establishment of survey Mark" (Ducription 
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Card) on each con~rol point established and/or used for surveyinq. 
The O~scription cards shall be S" x S" [12.7X20.3cm)) with one 
description par card.. In addition to the name or ID number ot the. 
co~trol paints, the cards should shaw the adjusted coardinatu, a 
written deacription for locatinq the control paints, and a slcatch 
showinq haw to locate the control paints. 

3.J.3.3 Drawinqs. All maps shall be drawn at a seal• no small 
than.1 inch• 200 feet (1:2400) on reproducible (mylar) drawinqa. O· 
oriq1nal and two blue line prints of each final drawinq shall be 
delivered to CEBND. 

3 • J. 4 Schedule. All work and sarvic•• under this taaJc shall b 
completed and submitted to cmnm no later than th• submisaian of the 
draft Raaval Report. 

3.4 'l'AS1t (FOtJR): VEGETATION REMOVAL AND RESEEDING. 

3.4.1 The contractor shall furnish all personnel and equipment 
necessary ta mow qrass/waeds and remove all bushes and tra .. , 
~cludinq treas larqer than 3 inches (7.62cm) in diameter measured 6 
inches (1S.24cm) from grade, within the areas specified by the CEBHD 
Safety Representative. 

3. 4. 2 Upon conclusion of work in each area listed in subaactioz 
l.2, the contractor shall restore locations disturbed by hia 
operations. Excavated and traf~icked areas shall be returned to 
natural qrade and indiqanous veqetation re-established. by saedinq. 

3.5 (TASK FXVE) PERFORM UNEXPLODED ORDNANCE REMOVAL • 

3.s.i Th• contractor shall turnish all necessary personnel and 
equipment to partorm a surface and subsurface clearance of tha prcjec 
sites and to detonate all uxo encountered. 

3.S.2 lll UXO operations shall comply with the o.s. ArmY Corps 
or Enqineers, Hunt:sville Division, Safety Concepts and Basic 
Considerations for Unexploded Explosive ordnance (UXO). only approve 
uxo personnel shall perform uxo-related tasks. 

3.5.2.1 A planned, systematic approach shall be utilized to 
search and clear the project sites. The proposed methodoloqy shall b 
outlined in the WP. 

3.5.2.2 Durinq subsurface operations, the contractor shall 
utilize a maqnetometer capable of datectinq a 20mm projectile at a 
depth of 2 feet {0.6lm). The contractor shall excavate to a maximum 
depth of 2 feat (0.61m) to determine tha identification of a 
maqnetometer raadinq. Any deeper excavation shall require tha prior 
approval of the CEBNO sarety representative. lll access holu and 
detonation pits shall ba filled when the project is completed. 

3.5.2.3 Maqnetometers shall be field tested daily to ensure the1 

DACA87-92-D-0147 
DO 0002 Mad. 04 9 



• 

• 

• 

are operating properly. This shall be accomplished by plantinq a 
magnetic itam/inerc tJXO a~ a sat dap1:h and datermininq th• standard 
indication. Ir a magnetometer does no~ meet the standard, it shall 
removed from service until calillratad/repaired • 

3.5.l All OXO related inert scrap shall b• collactad and 
transported to the closes~ ORHO by the contractor. '?ha contractor 
shall furnish the nacaasary equipment, personnel, and docmantation 
accomplish proper turn in ot these items a• ducribad unc:lar Taak Si: 
Of this SOW. 

3. S. 4 The contractor shall maintain a detailed acccnmtinq of . 
UXO and UXO components encountered on the project situ. 'l'llia 
accountinq shall inclw:le the uaounts o~ uxo, their identi~ica't:ion, 
condition, disposition, and location/mapping. This accountinq anal: 
ba a part o~ the Final Report. 

3.5.5 An accountability system shall ba utilized that aacaunti 
tor all explosive materials received and expanded in the dispoaal 01 
uxo. 

3.5.6 If a UXO is encountered, where it is determined that it 
cannot ba moved and the situation prec1udas detonating the OXO 
in-place, the on-site CEHND representative will request EOD support. 

J.S.7 The contractor shall provide on-site communication 
equipment. 

3.5.a I~ suspected toxic chemical. UXO is encountered, operatic 
shall cease immediately within soo meters o~ th• site, the it.. 
secured by two uxo specialists, and CEHND-ED-SY notified who will in 
turn request EOD support. 

3.5.9 Activities of this tisk shal1 be video-taped in color 
usinq "Hi-qrade" VHS video tape. A total. of 45 to 60 minutaa of 
foo~a.qa, with an oral backqrouncl d-cribinc;r the activitiaa, shall b• 
submitted on a sinqla tape cassette. 

3.6 (TASK SIX) TURN IN OF RECOVERED INERT UXO AND RELATED SCRAP. 

J.6.1 'l'h• contractor shall furnish all necessary personnel. and 
equipment ta turn.in all recovered inerc UXO related scrap, non
UXO-relat:ed scrap into the nearest DRMO. Tb• mathodoloqy to 
accomplish this task shall be proposed in the WP. The cantractcr 
shall coordinate with the DRMO during the site visit in Taak Ona. 

3.6.2 Inert uxo-relatecl scrap sha11 ba seqreqated from other 
types of scrap. Inert ordnance items shall be vmited in accordance 
with Safety concepts ancl Basic Considerations prier ta turn in. 

J.6.J 'l'h• contractor shall complete a DD Form 1348-la aa turn-j 
documentation. Instructions for completinc;r this f crm are contained j 
the Defense Utilization ancl Disposal Manual, DOD 4160-21.M. 'l'ha 
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contractor shall prepare and the Senior UXO supervisor shall siqn a 
certificate as follows: 

"I certify that the property listed hereon has baan inapectt 
by ma, and, to the b-t of my knowledqe and bal.ier, contains no itmr 
ot a danqarous nature." 

3.6.4 DIUIO turn-in documentation receipts shall ba aubmittacl 2 
a component of the Final Report. 

3.7 (TASK SEVEN) PERFORM QUALITY CON'l'ROL. 

3.7.1 'l'ha contractor shall turnish the n•c-•ary personnel and 
equipment to administer a Quality control (QC) Program to manaqa, 
control, and docmaant contractor and su))ccmtractor activitiu. '1'ha 
-thodoloqy to accomplish this task shall be propoaad in tha WP. '1'Jl 
QC activiti .. shall ba doCUlllentad and inc.luded in the Final Report. 

3.7.2 'l'ha individual performinq tha UXO QC shall have at laaat 
the same traininq and experience as an uxo supervisor. 

3.7.J 'l'ha execution of this task shall conform to the approved 
WP. 

3 • 8 (TASX :C:GBT) PREPARE AND StJSMI'l' FDlAL REPORT. At tha conclWli< 
of all field activities, tha contractor shall sul:mlit the Final Rapor. 
Which consist of the f ollawinq: 

3.8.l All oriqinal surveyinq and mappinq data from paraqraphs 
3.3.J.1 and 3.3.J.2 • 

3.8.2 Datailad accountinq by listed area of all UXO and 
axo-relatad materials located and disposad of. 

3.8.3 A system of daily journals of all activities aasociatad 
with this SOW: 

J.S.3.1 A daily journal for each area listed in sul:>saction 1.2 
shall be opened with the start of and closed with the completion of 
eaeh area. Activities endemic to the specific listed area shall be 
recorded on a daily basis • 

. 3.8.3.2 A daily journal for the site shall be opened upon first 
arrival for field operations and closed after contractor 
damobilization at the project site. It shall maintain a daily record 
of which listed areas are active and of all other activities on site 
not endamic to any specific area. 

3.8.4 A recapitulation ot exposure data. This shall include 
total number of man-hours worked on-site, total motor vehicle mileaqe, 
total number of flyinq hours, and number of fliqhts. 

3.a.s QC doc:umantation. 
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3.8.6 All DRMO turn-in documan~ation. 

l.8.7 A llinimum o~ 20 4• x 6• (10 x 15ca) color pbotoqrapba 
&ball be included in the report dapict1nq major action items and tJXO 
diacovariaa. 'l'ha original, Pinal Report furnished to CDiib shall 
incl~de original photographic ~inta. Photocp:apbs contained in drat 
sUl:qUaaions and copies of final sublaisaiona ahal.1 ba color 
raprcdUC1:1ona. 

3.a.a PUblic meeting written record. 

3.8.9 A financial breakdown by area and taak of all coats and 
labor hours used to ~orm this sow. 

l.a.10 Th• 'ridao tape (fU.rnisbecl only to cmmo-PM-OT in ona 
copy). 

3.a.u The contractor will provide a planimetric map (at a •cala: 
aaller than l inch• 200 t-t (l.:2400)). upon this th• c:antractor 
shall show location of saarcb patterns and siqniticant tindinqa 
withreapect to all surface features within th• project area. 

3. 9 CONTRACTOR QOALIFI:CATIONS. Th• contractor shall furnish a stat: 
that ia qualified t:hrouqh education, t:raininq, and experience to 
accompliah th• objective and taaka ot this sow. Ellploy•- of the 
l"acleral Govermumt, wbathar mil.itary or civilian, sball not ba 
-.Ployed by the contractor in th• parf omnca ot any work under t!la 
contract; a.9., during off-duty hours, raqul.ar hours, or wilila on 
annua.l laava. a.sum .. doc:umanti.ng qual.ificationa of trXO and o1:bar 
personnel shall be includecl in tba WP for approval. I~ UXD parsonna.· 
are sUbatitutad at th• project site, their raaumaa shall. be approved 
by tha local CEBND representative prior to tbair adJllittanca onto the 
site. 

l.9.1. safety and health traininq and medical surveillance 
identitied in contract Section c paraqraphs 4.6 and 4.9 are NOT 
required tor this project. 

3.9.2 UXO personnel and equipment operators sbail meat t!la 
qualitications outlined in Section c of the basic contract. 

4 • O S'OBMrrrALS. Tb• contractor shall furnish copies of tba plana, 
•ps, and reports aa idantitied in paragraph 4.l. to each acldras••• 
Uated below in the quantities indicated. Tb• contractor shall uaa 
overnight delivery services tor daliverinq thua plans and ra~. 
Follow.inq each submission, comments generated as a result of tb.ei.r 
raviaw shall ba incorporated. 

ADDRESSEE 

US AaMY E:NGIHEER DIVISION, HUNTSVILLE 
ATTN: CEBND-PM-oT (MR. Belew) 
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106 WYNN DRIVE 
KONTSVl:LLE, AL 35805-1957 

US ARMY EHGDtED DIVISION, SOOTH ATLANTIC 
A'l'TN: CESAI>-PK (Mil. S. ERNST) 
77 FORSY'?B ST, S.W • 
ATLANTA, GA 30335-6801 

US ARMY ERGINEER OISTRXCT, JACXSONVXLLE 
A'l'T!I: CESAJ-DP-I (HR. BRIDGERS) 
400 WEST BAY STREET 
JAClCSOHVD.I.E, FL 32232-0019 

US ABMY DTGDEDS 
All'nI.LES A1lD. OP!'XCE 
AftN: CZSAJ-DS (MR. E. COLON) 
400 FERNANDEZ JDRCOS AVEHUE 
SAN JUAN, PUERTO RICO 00901-3299 

U.S. FXSH AND wn.DLXFE SERVICE 
(ADDRESS TO BE PROVI:DED) 

DEPARTMENT OF NATORAL RESOURCE 
(ADDRESS TO BE PROVIDED) 

COMMANDER 
547 ORD DE'r-EODCC 
FORT GU.I.EM, GA 30050-5000 

COMMANDER 
EODGRU TWO DBT ROOSEVEL'l' ROADS 
tJSNAVSTA BOX 3635 
FPO MAXMJ:, FL 34051-8701 

4;1 Submittals and Dua Oates. 

DATA ITEM 

AOOl 
AOOl 
A004 
A002 
A002 

SUBMITrAL 

Disposal Report 
Draft WP 
Final WP 
Praqress/Meetinq Report 
Draft R .. oval Report 
Final R .. oval Report 

l 

2. 

1 

1 

1 

l 

DUE DATE 
(calendar day•) 

30 Days 
07/26/93 
01/30/94 
12/01/94 
02/20/95 
04/01/95 

4.2 Data item AOOS, status Report and data item A006, Telephone 
conversation Report are due monthly. The original of each of these 
reports shall be sant within 10 workinq days of the end of th• 
raportinq period by normal mail to: 
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US ARMY ENGINEER DIVISION, HUNTSVILLE 
A'l'TN: CDHD-PH-oT (MR. BELEW) 
PO BOX 1600 
HONTSVILLE, AL 35807-4301 

with a copy furnished to: 

US ARMY ERGINED D%VISION, HUNTSVILLE 
ATTN: cmnm-cr-o (HS. ARITA PltDJCE) 
PO BOX 1600 
HONTSVII.LE, AL 35807-4301 

US ARMY ERGXNEERS 
AftILLU AREA OPl'XCE 
ATTN: C!ES1J-DS (MR. E. COLON) 
400 FDHANDEZ JURCOS AVENUE 
SAN JOAN, POER.TO RICO 00901-3299 

I . 

4.3 Project Manaqer. The d-iqnatacl CEBND Project Manaqer tar I 
this delivery order referred to in Task one is Mr. Roland Belew. · 
Orc:lnance & Technical Proqrams Division, Directorate of Proqrama & 
Proje~ Manaqement; telephone 205-955-5788; fax 205-955-5304. J: 
5.0 REFERENCES. 

5.1 All 385-40 with USACE supplement. 

5.2 Ell 385-1-1, CE Safety and Heal.th Requirements Manual • 

5.3 'l'll 9-1300-206, A:mmunition and Expl.osiva Standards. 

5.4 CEllND Safety Concepts and Basic considerations for tJXO. 

5.5 CEllND Accident Prevention Plan Guideline for ordnance 
Projecu. 

5.6 DOD 4160-21.M, Defense util.izaticn and Disposal Manual. 

6.0 GOVERNMENT-FtJRNISHED. 

' 6.1 Riqht-of-entry. 

7. o SPECllL INSTRUCTXONS. Durinq fial.d activities on ordnance I 
projects, hard-hats naed not ba worn unleas a head injury threat is 
present. 

DACA87-92-D-0147 
DO 0002 Mod. 04 14 



•'----~ 

~1' ----

f· 
I 

"'' ---- --i 




