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INTERIM REMEDIAL ACTION 
CULEBRA ISLAND, PUERTO RICO 

Contract DACA87-92-D-0147 
Delivery Order OOth 

EXECUTIVE SUMMARY 

I. PREPARATION 

The U.S. Army 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 ofCulebra 
Island from 1940 to 1975. In 1992 the Commonwealth of Puerto Rico Department ofNatural 
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 Aprill993, 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. 

MT A 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 . 
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MTA received excellent cooperation during all phases of the on-site remediation from the 
Commonwealth of Puerto Rico Department ofNatural 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 

MTA 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 (MTA'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 

MTA 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 
MTA to increase the number ofUXO 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. MTA 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. 

MTA 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 
fmancial 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 envirorunent. 

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

2. 7 Defense Reutilization and Marketing Office (DRMO) Turn - In Docwnentation. The 
DRMO turn- in documentation is in ANNEX F. MTA 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 April1995. These early activities 
included staffmg 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 
Steven Burchett 
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 MTA 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 fmns. 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 MTA 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 Deparnnent 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. 

MTA'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 ANNEX E. 

MTA 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 MTA 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 MTA 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, MTA 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. MTA 
personnel operated the backhoe to preclude the local non-UXO qualified operator in the work site 
exclusion zone. 

MTA 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 35mrn, 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. UXO 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 

MTA 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 



• 6.2 Safety Training. MTA 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. MTA' 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 SJJMMARY & BECOMMENDATIONS. 

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. MTA 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 No-vember IS, 1995 
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large anomalies in the road bed even when the instruments he was using was on low sensitivity 
settings . 

MTA,lnt:. 9 November 15, 1995 
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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 

ANNEXA 

SURVEY AND MAPPING DATA 

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

P .0. Box 1600 
Huntsville, Alabama 35807-4301 
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ANNEXA 

MT A has provided one set of original and two blue line survey maps in a separate container to 
CEHND-PM-OT . 



4 

0 c E A N 0 ,.; A T 

0 

·--

c SCALE= 1:20.000 

B .. 
. ·. 

-~_., /KHN$1'4 S£A -4/fU .. . ... ...., .... 
~'...c.ol.Dtl .-:-., .. 

VICINITY P L A N 

3 2 

ATLANTIC OCEAN f=JF=:lO...JECT 

L-OCATION 

·-· -- Ill) C. .. 

PUERTO RICO ·-
~AT,IQ,£1 

cu.r. ....... 

CARIBBEAN SEA 

% 

L 0 c A T I 0 N .M A 

HORIZONTAL CONTROL 
STAT I ON NORTHING EAS Ti NG 

ONR CQNTROL 184·105.451 884700.439 

L • 284 

s r A - 1006 

5 T A - 1028 

INDEX : 

COVER SHEET. 

PLAN V lEW 

SURVEYOR'S CEAT IF I CAT£ 

183500.480 885010.761 

183257.731 885274.898 

182333.884 885597.073 

THE UNDEASICiNED· REGISTERED SUAV€YOR UCENCE NO. 75]7 
AUTHOAIZEO TO EX£RCISE HIS PROFESSION IN PuERTO RICO 
ODES HEREBY CERTIFY THAT THE dOVE DISTANCES AND 
THAT THE PLAT HEREON DRAWN IS ESEMTATIQN r6 
THE EXISTING COHDITIC... 

.lZUA 

. · 

p 

~-. 

---------
- --- - -- - - --

--- -------;--

LEGEND 

,; 
C::> 

= 
I!JG<J 
Blnl--,~ 
-~-....-...,_.. .. -... 

NOTES: 

. ......, --.. 
-­.. _ .. 

illlll'--,·~--

1. PLANE COORDINATES ARE BASED ON THE LAWBERT CONIC·PRO­
JECTION F"OA PUERTO AltO AND THE u.S. VIRGIN ISLAfCIS, 
NORTH ZCIHE INAO 831. 

2. ALL All"'-'THS ARE CRID: RECilONE.D CLOCilWISE FROW NORTH. 

J, THE INFORMATION DEPICTED ON H+JS MAP REPRESENTS THE 
RESULTS OF THE SURVEY tu.OE ON THE DATE INDICATED AN() 
C.lN.OHlY BE CONSIDERED AS .t.H INOICAT!ON Of THE GENERAL CON­
DITIONS [XISTINC AT THAT TIME. 

4 THE SURVEY DATA DEPICTED ON THIS MAP Wo\S OBTAIN DURING 
T-HE PERIOD OF MAY 1995. 

5. STA-NDARD FIELD CALIBRATIONS f"CWt EOUIP'€NT I(R( PERf"I)Rtlri[O 
!Jrrt THIS SURVEY AN() R£SlA.T5 AR( WITHIN MANUF'ACTUR(R'S 
SPECIFICATICf\IS. 

6. HlJtiZONTAL. 4HO VERTICAL CONTROL STATIONS II[R[ ESTABLISHED 
BY G.P.S. SYST[N. 

,.,., .. 

---- lii.Lc.tZ DC •ZUllo ilo. .t.t.SDC:IATIS 
s- .1U ... o ~IIITO JIICQ 

MTA,INC. 
til CICOCIIY ~ • 
......-rsvu.l .......... 

a,u-. , ~0 JIICO 

FLANENCO BAY CA .. GROUNO 
..._..UCnttC IUWI'r r. M I'Qw ' 

IO.IICIINTa.-.ct • .z.J.o• • .., 1 

F 



_'i",..._ 

E 

DISI'OSM. .IIIU 

0 

0 

c 

B 

A 

5 

•·•· II T...: <$} 

L-114 . 
w.w. II u• ~ 

E: 18~.500 

4 2 
£ us.too [ ••• .)00 [ 8811!!1,100 

LEGE NO 

-- -·-·----
0 • = --=-

GJGD -· 
811[1 --·-
-~~-·---­___ .... _ 
8 0----·"'-

~r~.: 
_,.,~Tit 

! ~::::-:.. 
~ 
o•• ----.. o•• _ __, 
o•• ...... -.. 

-···· - ::!.& -1!::1 "-

NOTE 

~ --·- ..... -.. . ... ~ 
.. -­.. . -­-.• ---... 

1. SEE SHEET NO. 1 rOA NOTES. 

+ 
StArt.£- r· • 100· 

'Y': ! "l" 

• -L~l D1 atua t. AISOC U TU 
lAM .IU&Mo ~IIITO IIICO 

WTA,IIC. 
... CIICO'tQY DfW[ .....,....._.,._ 



• 

• 

• 

R. Lbpez de Azfaa & Associates . 
June 6, 1996 
MTA-SC-95-002 

Report of VIed Smey Mark; 

1. Station Name: L-284 

Station located in the island of Culebra, Pueno Rico. 

Starting from the bridge crossing over the canal wbich joins Ensenada Honda and 
Sardinas Bay, travel northwest 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 Culebra Airpon. 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. L6pez de Azfaa & Associates 
June 6, 1996 
MTA.SC95-002 

Report of Used Sprm 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 northwest 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 
reaching an abrupt turn to the west (left). Turn towards the seashore (east) and walk 
north for approximately 25 meters on the beach towards a rocky hill adjacent to the 
beach. Walk 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= 884700.4393 
y = 184105.4511 

-
--

I 
'P,,. 

a 
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:TA Pase 1 

' ") SAM 

.\Jr::ion MTA 
:eference SC95-002 
·ro~ection Two Parallel Lambert Scale factor 1.00000000 

False northing 0.000 False easting 500000.000 
1ate printed: 06/05/95 10: 07am 

GPS a~ustment calibration 

Datum parameter evaluation<Three parameter> 

Starting point 

'oint: 
irth 
:a at 
[gt 
:D error 

~oint: 

frth 
:aat 
lat 
~D error 

·.b~: 
;aet 
I at 
;D error 

1 
164105.451 
664700.439 

-297.960 

4 
183500.460 
885010.761 
. -299.130 

6 
182333.884 
885597.073 

-300.450 

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

Calculated point 

Nrth 
East 
Hgt 

10.143 

Nrth 
East 
Hst 

10.211 

Nrth 
Eaat 
Hat 

20.354 

183366.967 
664792.242 

-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 

~sidual differences between GPS and known coordina~es 
:n two dimensions: 
iaximum error, C database point 6 > : 20.354 
loot mean square error: 14. 393 
:n three dimensions: 
iaximum error, (database point 6 ): 20.356 
loot m•an square error: 14. 394 

Control point 

Point: 1043 
Nrth 183376.195 
East 684796.497 
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 evaluationCSeven parameter> 

Starting point 

?oint: .t 1 
184105.451 
884700.439 

-297.980 ·------

Calculated point 

Nrth 
Eaat 
Hgt 

183379.516 
684797.111 

-161.721 

Control point 

Point: 
Nrth 
East 
Hst 

1043 
183376.195 
884796.497 

-161.103 



ITA 

.lo&l : 
:aat 
ist 
:D error 

'oint: 
!rth 
:a at 
[gt 
:D error 

4 
183500.460 
885010.761 

-299.130 

6 
182333.884 
885597.073 

-300.450 

1atum parameters 
:ctaticn about x axis: 
:ctaticn about y axis: 
:ctaticn about z axis: 
'ranelaticn alcns x axis: 
'ranslation along y axis: 
·ranslaticn along = ~~is: 
;cale factor <ppm> : 

Nrth 182764.896 
East 885103.746 
Hat -162.085 

7.058 3D error : 

Nrth 181579.879 
East 685682.601 
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: 
lax~ error, <database point 4 >: 7.058 
{cot mean square error: 5. 058 
:n three dimensions: 

.4llllllllii.. -um error, <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 684798.392 
lat -161.721 Hgt -161.721 
~D error 4.457 3D error : 

)oint: 4 
lrth 182764.896 Nrth 182765.059 
~aet 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.st 885682.801 East 885681.217 
!at -162.903 Hst -182.903 
!D error 2.321 3D error 

Paae 2 

Point: 1005 
Nrth 182771.188 
East 885106.949 
Hat -162.392 

7.088 

Point: 1028 
Nrth 181576.910 
East 685680.212 
Hilt -163.194 

3.950 

Control point 

Point: 1043 
Nrth 183376.195 
East 884796.497 
Hat -161.103 

4.500 

Point: 1005 
Nrth 182771.186 
East 885106.949 
Hat -162.392 

6.786 

Point: 1028 
Nrth 181576.910 
East 885680.212 
Hst -183.194 

2.339 

• 

· parameters 
.ilinll coordinate of rotation center: 

stina coordinate cf rotation center: 
182574.764 
885194.553 



1TA 

~~ ~lation north: 

• 
Jlation east: 

.Le factor : 

-0.000 
0.000 

1.0000815765 

lesidual differences between GPS and known coordinates 
:n two dimensions: 
tax~ error, <database point 4 ): 6.778 
~ot mean square error: 4.671 
:n three d~ensions: 
tax~ error, (database point 4 > : 6. 786 
~oct mean square error: 4.891 

GPS adjustment calibration 

Datum parameter evaluation(Three parameter> 

Pa•e 3 

Starting point Calculated point Control point 

>oint: 1 
lrth 184105.451 
::ast 884700.439 
lgt -297.980 
~D error 

?oint: 4 

•~ 
183500.460 
885010.761 

-299.130 
~D error 

,oint: 6 
~rth 182333.884 
::ast 865597.073 
lgt -300.450 
~D error 

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

Nrth 
East 
Hgt 

10.143 

Nrth 
East 
Hat 

10.211 

Nrth 
East 
Hat 

20.354 

183366.987 
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 

~esidual differences between GPS and known coordinates 
~n two dimensions: 
iax~ error, (database point 6 }: 20.354 
~cot mean square error: 14. 393 
:n three dimensions: 
iaximum error. C database point 6 ) : 20. 356 
loot mean square error: 14.394 

Point: 1043 
Nrth 183376.195 
East 884796.497 
Hat -161.103 

10.143 

Point: 1005 
Nrth 182771.166 
East 865106.949 
Hat -162.392 

10.213 

Point: 1028 
Nrth 181576.910 
East 885680.212 
Hat -163.194 

20.356 

Datum parameter evaluationCSeven parameter> 

• .tarting point Calculated point Control point 



ITA 

• 184105.451 
884700.439 

-297.980 
:D error 

1oint: 4 
lrth 183500.480 
:aat 885010.761 
rat -299.130 
:D error 

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

tatum parameters 
~otation about x axis: 
.otation about y axis: 
~otation about z axis: 
'ranslation along x ~~is: 
~ranslation along y axis: 
'ranslation along z axis: 
jca.le factor (ppm) : 

Nrth 183379.516 
East 884797.111 
Hat -161.721 

3.377 3D error : 

Nrth 182764.896 
East 885103.748 
Hat -182.065 

7.058 3D error : 

Nrth 181579.879 
East 885682.801 
Hat -162.903 

3.939 3D error : 

357 6 20.47.3120" 
359° 45.20. 5446'' 

s•o2·ss.s822" 
1554595.673 
1136864.939 
819767.211 

101=3.6460200000 

~sidual differences between GPS and known coordinates 

• 

ro dimensions: 
. .num error. <database point 4 ) : 7.058 

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

5.076 !oot mean square error: 

Plane parameter evaluation 

Starting point Calculated point 

.)oint: 1 
frth 183379.516 Nrth 183380.163 
.~ast 884797.111 East 884798.424 
lat -161.721 Hat -161.721 
~D error 4.412 3D error : 

'oint: 4 
Jrth 182764.896 Nrth 182765.044 
~aat 885103.746 East 885104.057 
{at -162.065 Hst -162.065 
!D error 6.789 3D error : 

>oint: 6 
~rth 181579.879 Nrth 181579:084 
:!:•-·· 885682.801 East 885681.177 

• .~rror -162.903 Hat -162.903 
2.378 3D error : 

P&Be 4 

Nrth 183376.195 
East 884796.497 
Hat -161.103 

3.433 

Point: 1005 
Nrth 182771.188 
East 885108.949 
Hat -162.392 

7.066 

Point: 1028 
Nrth 181576.910 
East 885680.212 
Hat -163.194 

3.950 

Control point 

Point: 1043 
Nrth 183376.195 
East 884796.497 
Hgt -161.103 

4.455 

Point: 1005 
Nrth 182771.186 
East 885108.949 
Hgt -162.392 

6.797 

Point: 1028 
Nrth 181576.910 
East 885680.212 
Hat -163.194 

2.396 



iTA 

~, ., parameters 
~ 1in1 coordinate of rotation center: 
W-tina coordinate of rotation center:.... 

lotation about the center point: 
rranalation north: 
Cranslation eaat: 
3cale factor : 

lesidual differences between GPS 
rn two dimensions: 
1ax1mwn error. <database point 4 
loot mean square error: 
~n three dimensions: 
iaximum error, Cdatabase point 4 
~ot mean square error: 

and known 

) : 

) : 

182574.784 
885194.553 

o•o5·3s.4914" 
-0.000 

0.000 
1.0000000000 

coordinates 

6.789 
4.872 

6.797 
4.892 

GPS adjustment calibration 

Datum parame't'.er evalua't'.ionCThree parameter> 

Paae 5 

Startina point Control point 

?oint: 1 Point: 1043 
~rth 184105.451 Nrth 183376.195 
~ ... t 884700.439 East 884798.497 

·~t: 
-297.980 Hat -161.103 

6 Point: 1028 
~rth 182333.884 Nrth 161576.910 
~ ... t 885597.073 East 885680.212 :iat -300.450 Hat -163.194 

Jnable to calculate three parameter datum trans£ormation parameters. 

GPS adjustment calibration 

Datum parameter evaluation<Three parameter> 
":" .... ·: 

St~tinapoint 

?oint: 
irth . 
::aat 
:iat 
2D error 

?oint: 
~rth 
East .t t"ror 

1 
184105.451 
884700.439 

-297.980 

6 
162333.864 
685597.073 

-300.450 

Cw.lcu!ated point 

Nrth 
Ea•t 
Hst 

15.248 

Nrth 
East 
Hat 

15.249 

183382.377 
884790.047 

-160.946 
3D error : 

161590.728 
665666.662 

-163.351 
3D error : 

Control point 

Point: 1043 
183378.195 
884798.497 

Nrth 
Eaat 
Hat 

15.249 
-161.103 

Point: 1026 
161576.910 
665660.212 

Nrth 
East 
Hst 

15.249 
-163.194 



lTA 

'r •dation along x axis: a Jlation alona y axie: 
~1elation alona 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 
toot mean square error: 15. 249 
:n three dimensions: 
laximum error, (database point 6 >: 15.249 
:oot mean square error: 15. 249 

GPS adjustment calibration 

Page 6 

Datum parameter evaluation(Three parameter) 

Starting point 

'oint: 
lrth 
:aet 
[It 
:D error 

'oint: 

•~ !D error 

·oint: 
lrth 
:ast 
{gt 
.D error 

'oint: 
lrth 
:aet 
lat 
!D error 

1 
184105.451 
884700.439 

-297.980 

4 
183500.460 
885010.761 

-299.130 

5 
183257.731 
885274.898 

-299.230 

6 
182333.884 
885597.073 

-300.450 

latum parameters 
~rane1ation along x axis: 
~ranslation along y axis: 
:ranslation along z axis: 

Calculated point 

Nrth 
East 
Hat 

7.541 

Nrth 
East 
Hat 

7.609 

Nrth 
East 
Hgt 

7.807 

Nrth 
East 
Hat 

22.956 

183369.333 
884793.368 

-161.060 
3D error : 

182764.313 
885103.684 

-162.187 
3D 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: 
!aximum error, <database point 6 ): 22.956 
toot mean square error: 13. 254 
:n three dimensions: 
i ~error. <database point 6 ): 22.958 

• . mean square error: 13. 255 

Control point 

Point: 1043 
Nrth 183376.195 
East 884796.497 
Hst -161.103 

7.541 

Point: 1005 
Nrth 182771.188 
East 885106.949 
Hat -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 
Hat -163.194 

22.958 



lTA Paae 7 

Datum parameter evaluation(Seven parameter) 

• Startina point 

·oint: 
rth 
:aet 
~gt 

.D error 

·oint: 
rtb 
:ast 
:gt 
:D error 

·oint: 
irtb 
:ast 
:st 
:D error 

'oint: 
lrth 
:ut 
iat 
!D error 

1 
1841C)5.451 
884700.439 

-297.980 

4 
183500.460 
885010.761 

-299.130 

5 
183257.731 
885274.898 

-299.230 

6 
182333.884 
885597.073 

-300.450 

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

Calculated point 

lfrth 18338Z.871 
East 884798.731 
Hat -161.188 

7.041 3D error : 

Nrth 182767.982 
East 885104.781 
Hat -162.213 

3.868 3D error : 

Nrth 182519.579 
East 885368.604 
Hst -162.308 

9.396 3D error : 

Nrth 161582.470 
East 885682.735 
Hat -163.277 

6.105 3D error : 

o•17"49.1222" 
359°24"22.4610" 

o•11"59.8169" 
-89061.322 
177139.977 
-74519.614 

10125.2468890000 

~sidual 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: 
la.ximum error, (database point 5 ): 9.396 
toot mean square error: 6. 895 

Starting point 

1 
183382.871 
884798.731 

-161.188 

Plane parameter evaluation 

Calculated point 

Nrth 
East 
Hat 

7.010 

183382.880 
884798.606 

-161.188 
3D error : 

Control point 

Point: 1043 
Nrth 183376.19~ 
Eaa~ &84'198.49'1 
Hat -161.103 

7.041 

Point: 1005 
Nrth 182771.186 
Eaet 885106.949 
Hat -162.392 

3.872 

Point: 1006 
Nrth 182528.612 
East 865371.193 
Hgt -162.296 

9.396 

Point: 1028 
Nrth 181576.910 
Eaet 885680.212 
Hat -163.194 

6.106 

Control point 

Point: 
Nrth 
Eaet 
Hat 

1043 
183376.195 
884796.497 

-161.103 
7.011 
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I· 162767.982 Nrth 

•~ 
865104.781 East 

-162.213 Hgt 

182767.982 Nrth 182771.186 
885104.748 East 885106.949 

-162.213 Hat -162.392 
~D error 3.887 3D error : 3.891 

Joint: 5 Point: 1006 
lrth 182519.579 Nrth 182519.590 Nrth 182528.612 
~ast 885366.604 East 885368. 619 . East 885371.193 
{at -162.308 Hat -162.308 Hat -162.296 
!D error 9.381 3D error : 9.381 

>oint: 6 Point: 
lrth 181582.470 Nrth 181582.450 Nrth 
~ast 885682.735 East 885682.878 East 
I at -163.277 Hat -163.277 Hat 
!D error 6.148 3D error : 

llane parametere 
torthins coordinate of rotation center: 
~astina coordinate of rotation cen~er: 
totation about the center point: 
~ranslation north: 
:ranslation east: 
)cale factor : 

182563.226 
885238.713 

359°59~36.5039" 
-0.000 

0.000 
1.0000716874 

U.sidual differences between GPS and known coordinates 
:n two dimensions: 

• 

~error, <database point 5 >: 9.381 
• mean square error: 6. 693 
three dimensions: 

iaximum error, (database point 5 ): 9.381 
~oot mean square error: 6. 894 

Height parameter evaluation 

1026 
161576.910 
885680.212 

-163.194 
6.149 

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 
iat -161.188 Hat -161.213 Hat -161.103 
2D error 7.010 3D error : 7.011 

?oint: 4 Point: 1005 
-~rth 182767.982 Nrth 182767.982 Nrth 182771.186 
~aet 885104.748 East 885104.748 East 885106.949 
iat -162.213 Hat -162.220 Hat -162.392 
~D error 3.887 3D error : 3.891 

~oint: 5 Point: 1006 
~rth 182519.590 Nrth 182519.590 Nrth 182528.612 
::ast 885368.619 East 885368.619 East 885371.193 
:lp+ -162.308 Hst -162.301 Hat -162.296 t rror 9.381 3D error : 9.381 

int: 6 Point: 1028 
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885660.212 
-163.194 

•

'r 885682.878 
-163.277 

error : 

East 
Hat 

6.148 

885682.878 
-163.251 

3D error 6.148 

.eilht parameters 
:orthina coordinate of oriain point: 
.aatina coordinate of origin point: 
~eiaht above oriain point: 

183382.880 
884798.606 

-0.025 
.lope north: 
:lope east: 

~sidual differences between GPS and known coordinates 
n two dimensions: 
:ax1mum error, (database point 5 > : 9. 381 
:cot mean square error: 6. 893 
n three dtmensions: 
taximum error, <database point 5 >: 9.381 
.cot mean square error: 6. 894 

GPS adjustment calibration 

-0.000 
o~ooo 

Datum parameter evaluationCThree parameter> 

Starting point Calculated point Control point ••• 1005 Point: 4 "'" ~h 182771.186 Nrth 183507.354 Nrth 183500.460 
:aat 885106.949 East 885014.030 East 885010.761 
€at -162.392 Hat -299.335 Hat -299.130 
.D error 7.630 3D error : 7.633 

·oint: 1006 Point: 5 
rth 182528.612 Nrth 183264.765 Nrth 183257.731 
:aat 885371.193 East 885278.272 East 885274.898 
·.gt -1e:::.:::ea Hct -299.249 Hgt -299.230 
.J;t ~~~Hftl } 7.602 3D error : 7.802 

·oint: 1043 Point: 1 
rrth. 183376.195 Nrth 184112.399 Nrth 184105.451 
:aat .:.. 884796.497 East 884703.580 Eaat 884700.439 
fat -161.103 Hctt -2aa.o2a Rcti; -a.a1.~~o 
!D error 7.625 3D error : 7.625 

·oint: 1028 Point: a 
:rtb 181576.910 Nrth la28l ;& • (\tW N-"+.~ ~~aaa~AR,. 
:aat 885680.212 East 885587.289 East 885597.073 
!at -163.194 Hat -300.182 Hgt -300.450 
:D error 23.055 3D error : 23.057 

'•tum parameters 
'r~nelat1on along x ax1e: -110.630 

• dation along y axis: 28.921 
.alation along z axis: 262.376 

·---·-----· 
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~' ··ro dimensions: 

• 
~um error, <database 

-.:. mean square error: 
.n three dimensions: 
laximum error, <database 
;cot mean square error: 

point 1028 > : 

point 1028 ) : 

23.055 
13.311 

23.057 
13.312 

Pa1e 10 

Datum parameter evaluation<Seven parameter> 

Starting point 

'oint: 
:rth 
:aat 
:gt 
:D error 

·oint: 
·rth 
.ast 
~gt 
.D error 

'oint: 
·rth 
:aat 

•. ·ror 

·oint: 
;rth 
:ast 
[gt 

.D error 

1005 
182771.186 
885106.949 

-162.392 

1006 
182528.612 
885371.193 

-162.296 

1043 
183376.195 
884796.497 

-161.103 

1028 
181576.910 
885880.212 

-163.194 

tatum parametere 
!ctation about x axie: 
.otaticn about y axis: 
:otaticn about z axis: 
~ranelation alona x axis: 
'ranslaticn along y axis: 
'ranslaticn along z axis: 
icale factor <ppm> : 

Calculated point 

Nrth 
East 
Hgt 

3.859 

Nrth 
East 
Hgt 

9.273 

Nrth 
East 
Hat 

6.968 

Nrth 
East 
Hst 

6.073 

183503.638 
885012.950 

-299.291 
3D error : 

183266.686 
885277.302 

-299.230 
3D error : 

184098.730 
884698.601 

-297.850 
3D error : 

182328.472 
885594.318 

-300.419 
3D error : 

359°42.37.2049" 
o•a5·o3.0426" 

359°47.58.4166" 
88534.594 

-182652.126 
71.885.061 

-10333.3776650000 

.eaidual differences between GPS and known coordinates 
n two dimeneions: 
laximum error, <database point 1006 ) : 9. 273 
.oct mean square error: 6. 825 
n three dimeneicne: 
laximum error, <database point 1006 ): 9.273 
:oot mean square error: 6. 826 

• Plane parameter evaluation 

Control point 

Point: 
Nrth 
East 
Hgt 

Point: 
Nrth 
East 
Hgt 

Point: 
Nrth 
East 
Hgt 

Point: 
Nrth 
East 
Hgt 

4 
183500.480 
885010.761 

-299.130 
3.863 

5 
183257.731 
885274.898 

-299.230 
9.273 

1 
184105.451 
884700.439 

-297.980 
6.969 

6 
182333.884 
885597.073 

-300.450 
6.073 
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... n ,: 1005 Point: 
183503.638 Nrth 183503.637 Nrth 

:ast 885012.950 Eaet 885012.917 Eaet 
:st -299.291 Hat -299.291 Hat 
.D error 3.840 3D error : 

'oint: 1006 Point: 
rth 183266.686 Nrth 183266.699 Nrth 
:ut 885277.302 East 885277.315 East 
:at -299.230 Hat -299.230 Hat 
.D error 9.288 3D error : 

·oint: 1043 Point: 
'rth 184098.730 Nrth 184098.736 Nrth 
:aet 884698.601 East 884698.475 East 
ist -297.850 Hat -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 Hat -300.419 Hat 
:D error 6.025 3D error : 

'lane parameters 
'orthing coordinate of rotation center: 

•

:- •.na coordinate of rotation center: 
;ion about the center point: 

anslation north: 
·ranslation east: 
·cale factor : 

183299.381 
885145.793 

359•ss-36.0483" 
-0.000 

0.000 
1.0000724425 

:esidual differences between GPS and known coordinates 
n two d~ensions: 
!aximum error, C database point 1006 > : 9. 288 
:cot mean square error: 6. 824 
n three d~ensions: 

laximum error, C database point 1006 > : 9. 288 
:oct mean square error: 6. 825 

Height parameter evaluation 
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4 
183500.460 
885010.761 

-299.130 
3.843 

5 
183257.731 
88527 4. 898 . 

-299.230 
9.288 

1 
184105.451 
884700.439 

-297.980 
6.998 

6 
182333.884 
885597.073 

-300.450 
6.025 

Startina point Calculated point Control point 

oint: 
rth 
:ut 
:at 
;D error 

.. oint: 
!rth 

1005 
183503.637 
885012.917 

-299.291 

1006 
183266.699 
885277.315 

•
. -299.230 

error : 
----·--

Nrth 
East 
Hat 

3.840 

Nrth 
East 
H~t 

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 
Hat 

4 
183500.460 
885010.761 

-299.130 
3.844 

5 
183257.731 
885274.898 

-299.230 
9.288 



lTA 

e..= 
(at 
:D error 

·oint: 
•rth 
:aet 
i&t 
:D error 

1043 
184098.736 
884698.475 

-297.850 

1028 
182328.453 
885594.464 

-300.419 

;eiaht parametere 

Nrth 
East 
Hat 

6.997 

Nrth 
East 
Hat 

6.025 

184098.736 
884698.475 

-297.675 
3D error : 

182326.453 
885594.464 

-300.400 
3D error : 

Point: 
Nrth 
Eut 
Hat 

Point: 
Nrth 
East 
Hat 

Pase 12 

1 
184105.451 
884700.439 

-297.980 
6.997 

6 
182333.684 
885597.073 

-300.450 
6.025 

iorthin; coordinate of ori&in point: 
:astina coordinate of origin point: 
ieiaht above origin point: 
aope north: 
:lope east: 

163503.637 
885012.917 

-0.008 
0.000 
0.000 

~eidual differences between GPS and known coordinates 
n two d~ension~: 
laximum error. <database point 1006 ) : 9.288 
:oot mean square error: 6. 824 
.n three dimeneions: 
laxim.um error. (database point 1006 ) : 9. 266 
:cot mean square error: 6. 825 

• GPS adjustment calibration 

Datum parameter evaluation<Three parameter> 

Startins point 

•oint: 
lrth 
:a.at 
lat 
~D error 

_)oint: 
lrth 
~-t· 
lat 
~D error 

'oint: 
lrth 
:ast 
{It 
!D error 

1005 
182771.186 
685106.949 

-162.392 

1043 
183376.195 
884796.497 

-161.103 

1028 
181576.910 
885660.212 

-163.194 

•

' · 1 parametere 
'slation along x axis: 

anslation along y axis: 

Calculated point 

Nrth 
East 
Hat 

10.231 

Nrth 
East 
Hat 

10.225 

Nrth 
East 
Hat 

20.455 

183509.699 
885015.155 

-299.341 
3D error : 

184114.744 
884704.705 

-298.029 
3D error : 

182315.352 
685588.414 

-300.169 
3D error : 

-109.905 
30.070 

Control point 

Point: 
Nrth 
East 
Ht:t~ 

4 
183500.460 
885010.781 

-aaa.l.atl 
10.233 

Point: 
Nrth 
East 
Hat 

1 
184105.451 
864700.439 

-297.980 
10.225 

Point: 
Nrth 
East 
Hgt 

6 
182333.884 
885597.073 

-300.450 
20.456 



TA 

• 
~l differences between GPS and known coordinates 

wo dimensions: 
axtmum error, (database point 1028 ): 20.455 
oot mean square error: 14.464 
n three dimensions: 
axtmum error, (database point 1028 ): 20.456 
oot mean square error: 14.465 
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Datum parameter evaluation< Seven parameter> 

Starting point 

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

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

oint: 1028 

• 181576.910 
885680.212 

-163.194 
D error 

atum parameters 
otation about x axis: 
otat1on about y axis: 
.otation about z axis: 
ranslation along x ~~is: 
·ranslation along y axis: 
ranslat1on 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 
Hat -297.732 

4.402 3D error : 

Nrth 182331.859 
East 885595.937 
Hat -300.483 

2.321 3D error : 

3ss·=a·o?.0358" 
o•35·o1. 7751" 

359°19.22.2874" 
-58808.908 

-280380.374 
-5731.984 

-10327.1003330000 

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

cttart1ns point 

.. c: .h 1005 
183506.549 

Plane parameter evaluation 

Calculated point 

Nrth 183506.555 

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 
Hat -300.450 

2.321 

Control point 

Point: 
Nrth 

4 
183500.460 
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r, -299.345 Hat • .t'ror 6.707 

joint: 1043 
Jrth 164101.366 Nrth 
~ut 664698.748 East 
lst -297.732 Hgt 
!D error 4.432 

'oint: 1028 
lrth 162331.859 Nrth 
:aat 885595.937 East 
[gt -300.483 Hat 
:D error 2.275 

1 lane parameters 
lorthina coordinate of rotation center: 
;aatina coordinate of rotation center: 
~otation about the center point: 
ranslation north: 
~ranslation east: 
:cale factor : 

-299.345 Hat 
3D error : 

Point: 
184101.407 Nrth 
884696.627 East 

-297.732 Hat 
3D error : 

Point: 
182331.833 Nrth 
885596.088 East 

-300.483 Hat 
3D error : 

183313.265 
885102.758 

359'"59.37.0261" 
-0.000 

0.000 
1.0000827328 

Pas• 14 

-299.130 
6. 710 

1 
184105.451 
684700.439 

-297.980 
4.439 

6 
182333.884 
885597.073 

-300.450 
2.275 

~esidual differences between GPS and known coordinates 
.n two d~ensions: 
laximwn error. <database point 1005 ) : 
~ot mean square error: 

• 

bree dimensions: 
.mum error, (database point 1005 >: 

ot mean square error: 

6.707 
4.823 

6.710 
4.827 

GPS adjus~ment calibration 

Datum parameter evaluation<Three parameter) 

Startins point 

'oint: 
lrth 
:ast 
[gt 
!D error 

Joint: 
lrth 
;aat 
ist 
~D error 

1005 
182771.186 
885106.949 

-162.392 

1043 
183376.195 
864796.497 

-161.103 

l4.lut: 1027 

1043 
183376.195 
884796.497 

-161.103 

Calculated point 

Nrth 
East 
Het 

0.119 

Nrth 
Eaet 
Hgt 

0.189 

Nrth 
East 
H11t 

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 
Hat -297.980 

0.241 

Point: 6 

Point: 1 
Nrth 184105.451 
East 884700.439 
H11t -297.980 



'oint: 
lrth 
:ast 
[gt 
!D error 

... a;;: 
~ut 
I at 
!D error 

1027 
181604.948 
885693.550 

-163.796 

1006 
182528.612 
685371.193 

-162.296 

latum parameters 
~ranslation along x axis: 
'ranslation alone y axis: 
'ranslation along = axis: 

Nrth 
East 
Hat 

0.268 

Nrth 
East 
Hst 

0.047 

182334.037 
885597.293 

-300.632 
3D error : 

183257.755 
885274.938 

-299.099 
3D error : 

-112.721 
25.364 

:55.789 

~s1dual differences between GPS and known coordinates 
.n two dimensions: 
laximum error. <database point 1027 ) : 0. 268 
;oct mean square error: 0 • 163 
n three dimensions: 
laximum error. <database point 1027 ): 0.324 
:oot mean square error: 0. 223 

Point: 6 
Nrth 182333.884 
East 885597.073 
Hat -300.450 

0.324 

Point: 5 
Nl"t.h 18S2S'7.'7S1 
East 885274.898 
Hat -299.230 

0.1~9 

Datum parameter evaluation<Seven parameter> 

Starting point 

'oint: 1005 , ... 182771.186 

•~ 885106.949 
-162.392 

~D error 

'oint: t043 
lrth 183376.195 
:aat 684796.497 
[gt -161.103 
:D error 

1TA 

J, .. • 1027 

• 
• • 181604. 948 

st 685693.550 
-~-- ----

Calculated point 

Nrth 
East 
Hat 

0.083 

Nrth 
East 
Hgt 

0.054 

Nrth 
East 

183500.379 
885010.742 

-299.175 
3D error : 

184105.505 
684700.435 

-297.952 
3D error : 

182333.917 
885597.064 

Control point 

Point: 
Nrth 
East 
Hat 

Point: 
Nrth 
East 
Hat 

Point: 
Nrth 
East 

4 
183500.460 
885010.761 

-299.130 
0.094 

1 
184105.451 
884700.439 

-297.980 
0.061 
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6 
182333.884 
885597.073 



:D error 

'oint: 
irth 
:aat 
iat 

• ~r 

1006 
182528.612 
885371.193 

-162.296 

•atum parametere 
:otation about x axis: 
:otation about y axie: 
:otation about z axis: 
·ranalation alona x axie: 
'ranalation along y axie: 
·ranalation alona z axie: 
:cale factor <ppm> : 

. ~c-

0.035 

Nrth 
Eaet 
Hat 

0.032 

3D error : 

183257.724 
885274.929 

-299.229 
3D error : 

o•o3"21.2889" 
359°59"10.3312" 
359°56"07.7456" 

-22097.024 
-15529.663 
-15432.047 

10.5409877380 

~eidual differences between GPS and known coordinatee 
n two dimensions: 
!axtmum error, Cdatabaee point 1005 >: 0.083 
:oot mean square error: 0. 055 
n three dimensions: 
!aximum error, (database point 1005 >: 0.094 
.oot mean square error: 0.061 

Plane parameter evaluation 

Starting point Calculated point 

'Oint: 1005 
lrth 183500.379 Nrth 183500.379 

• error 

885010.742 Eaet 885010.742 
-299.175 Hgt -299.175 

0.083 3D error : 

·oint: 1043 
'rth 184105.505 Nrth 184105.506 
.a at 884700.435 East 884700.436 
[It -297.952 Hgt -297.952 
D error 0.055 3D error : 

'oint: 1027 
lrth 182333.917 Nrth 182333.917 
:aat 885597.064 Ea8t 885597.064 
iat -300.435 Hat -300.435 
!D error 0.034 3D error : 

'oint: 1006 
lrth 183257.724 Nrth 183257.724 
:aat 885274.929 East 885274.929 
(It -299.229 Hat -299.229 
:D error 0.032 3D error : 

ITA 

0.038 

Point: 
Nrth 
Eaet 
Hat 

5 
183257.731 
885274.898 

-299.230 
0.032 

Control point 

Point: 4 
Nrth 183500.480 
Eaet 885010.761 
Hat -299.130 

0.094 

Point: 1 
Nrth 184105.451 
E~USt 884700.439 
Hst -297.980 

0.061 

Point: 6 
Nrth 182333.884 
East 885597.073 
Hat -300.450 

0.038 

Point: 5 
Nrth 183257.731 
East 885274.898 
Hat -299.230 

0.032 

Paae 18 

• 
.e parameters 

rthina coordinate of rotation center: 183299.381 



-- ... --.-- ... _, -- -- ... ----•• _._.. .. ..,w-•• 
~otation about the center point: 
~ranelation north: 
~ranalat1on east: 
3cale factor : 

_...., __ ,..._. •• w-....~ 

oooo·oo.1153" 
-0.000 
o.ooo 

1.0000000803 

~esiaual differences between GPS and known coordinates 
. ... 'f() a111lena1ona: 

• 

AWD error. (database point 1005 ) : 
ut mean square error: 

:n three dimensions: 
laxiiiiUJil error, c database point 1005 > : 
toot mean square error: 

Height parameter 

0.083 
0.055 

0.094 
0.061 

evaluation 

Startinl point Calculated point Control point 

'oint: 1005 
!rth 183500.379 Nrth 
:ut 885010.742 East 
lit -299.175 Hst 
:D error 0.083 

'oint: 1043 
'rth 184105.506 Nrth 
:ast 884700.436 East 
tat -297.952 H1t 
!D error 0.055 

'oint: 1027 
lrth 182333.917 Nrth 
A.at 885597.064 Eaet 

• -300.435 Hat 
.t"ror 0.034 

'Oint: 1006 
irth 183257.724 Nrth 
:ut 885274.929 East 
lilt -299.229 Hat 
;D error 0.032 

[eiaht parameters 
torthins coordinate o£ origin point: 
:aatins coordinate of or1a1n point: 
£e11ht above oriain point: 
aope north: 
>lope e-t: 

Point: 
183500.379 Nrth 
885010.742 Eaat 

-299.175 Hgt 
3D error : 

Point: 
184105.506 Nrth 
884700.436 East 

-297.951 Hat 
3D error : 

Point: 
182333.917 Nrth 
885597.064 East 

-300.435 Hat 
3D error : 

Point: 
183257.724 Nrth 
885274.929 East 

-299.229 Hat 
3D error : 

183500.379 
885010.742 

0.000 
-0.000 
-0.000 

teaidual differences between GPS and known coordinates 
:n two d~neiona: 
laximwD error, <database paint 1005 >: 0.083 
;.oot mean square error: 0. 055 
.n three dimensions: 

rrA 

~error, Cdatabase point 1005 >: 
mean square error: 

0.094 
0.061 

4 
183500.460 
885010.781 

-299.130 
0.094 

1 
184105.451 
884700.439 

-297.980 
0.062 

6 
182333.884 
685597.073 

-300.450 
0.037 

5 
183257.731 
885274.898 

-299.230 
0.032 
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GPS adjustment calibration 

Datum parameter evaluation(Three parameter> 

• 

··artins point 

nt: 1043 
lrth 163376.195 
~ast 664796. 497 
lat -161.103 
~D error 

1oint: 
lrth 
:ut 
£at 
!D error 

)oint: 
lrth 
:ast 
Ist 
!D error 

1027 
161604.948 
665693.550 

-163.796 

1006 
162526.612 
865371.193 

-162.296 

1atum parameters 
~ranslation along x axis: 
~ranslation alons y axis: 
~ranelation along = axis: 

Calculated point 

Nrth 
East 
Hat 

0.236 

Nrth 
East 
Hat 

0.229 

Nrth 
East 
Hst 

0.022 

164105.351 
664700.223 

-297.692 
3D error : 

162333.996 
665597.271 

-300.651 
3D error : 

163257.717 
865274.915 

-299.117 
3D error : 

-112.744 
25.379 

255.746 

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

• 

lUJD error, Cdatabat!e point 1043 >: 0.236 
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 164105.451 
East 664700.439 
Hat -297.960 

0.254 

Point: 6 
Nrth 162333.664 
East 685597.073 
Hat -300.450 

0.305 

Point: 5 
Nrth 183257.731 
East 665274.696 
Hst -299.230 

0.115 

Datum parameter evaluationCSeven parameter> 

Starting point Calculated point Control point 

>oint: 1043 Point: 1 
frth 163376.195 Nrth 184105.466 Nrth 184105.451 
:aet 864796.497 East 664700.425 East 884700.439 
ist -161.103 Hat -297.960 Hat -297.960 
~D error 0.020 3D error : 0.020 

Joint: 1027 Point: 6 
lrth 161604.948 Nrth 162333.903 Nrth 182333.864 
~ast 665693.550 East 885597.063 East 865597.073 
lat -163.796 Hat -300.450 Hat -300.450 

1TA Pase 20 

a ·ror 

.1nt: 1006 

0.021 3D error 0.021 

Point: 5 



:ast 885371. 193 
Igt -162. 296 
:D error 

Jatum parameters 
?,.. ··ion about x axis: 

• 
.ion about y axis: 

~ation about z axis: 
'ranslation along x axis: 
:ranslation along y axis: 
'ranslation alona z axis: 
;cale factor <ppm> : 

East 
Hgt 

0.041 

885274..922 
-299.230 

3D error : 

o•os·o4.9660"' 
359.59.15.0016"' 
359•5e·3.4.7430" 

-19511.124 
-14087.907 
-14131.361 

1.3489412716 

:esidual differences between GPS and known coordinates 
.n two dtmensions: 
laximum error, <database point 1006 ) : 0. 041 
~ot mean square error: 0.029 
.n three d~ensions: 
taximum error, (database point 1006 >: 0.041 
:cot mean square error: 0. 029 

Plane parameter evaluation 

East 
Hgt 

865274.698 
-299.230 

0.041 

Starting point Calculated point Control point 

'oint: 1043 
lrth 184105.466 Nrth 
;ut 884700.425 East 
(at -297.980 Hst 
!D error 0.020 

J ... 1027 

.. t 

.. 
182333.903 Nrth 
885597.063 East 

lit -300.450 Hat 
!D error 0.021 

Joint: 1006 
lrth 183257.698 Nrth 
~ut 885274.922 East 
Iat -299.230 Hgt 
!D error 0.041 

"'lane parameters 
lorthin& coordinate of rotation center: 
:aetina coordinate of rotation center: 
~otation about the center point: 
:ranslation north: 
:ranslation east: 
~cale factor : 

Point: 
184105.466 Nrth 
684700.425 East 

-297.980 Hst 
3D error : 

Point: 
18233:3.902 Nrth 
885597.063 East 

-300.450 Hst 
3D error : 

Point: 
183257.698 Nrth 
885274.92::: Eaet 

-299.230 Hst 
3D error : 

163232.355 
885190.803 

o•oo·oo.1073" 
-0.000 

0.000 
1.0000000751 

~esidual differences between GPS and known coordinates : 

ITA 

· ·•o d~nsions: 

• 
~error. (database point 1006 >: 

ot mean square error: 
0.041 
0.029 

1 
184105.451 
864700.439 

-297.980 
0.020 

6 
182333.884 
885597.073 

-300.450 
0.021 

5 
163257.731 
865274.898 

-299.230 
0.041 
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1aximum error, <database point 1006 ): 
loot mean square error: 

0.041 
0.029 

GPS adjustment calibration 

• Datum parameter evaluation<Three parameter) 

Starting point 

'oint: 1043 
lrth 163376.195 
:a.st 884796.497 
I at -161.103 
:D error 

'oint: 1027 
lrth 181604.948 
:ut 885693.550 
{&t -163.7~6 
!D error 

'oint: 1006 
lrth 182528.612 
:ast 885371.193 
i&t -162.296 
:I> error 

•atum parameters 
'ranalation a.lons x axis: 
:ranslation alona y axis: 

Calculated point 

Nrth 
East 
Hat 

0.238 

Nrth 
East 
Hat 

0.229 

Nrth 
East 
Hgt 

0.022 

184105.351 
884700.223 

-297.692 
3D error : 

182333.998 
685597.271 

-300.651 
3D error : 

183257.717 
885274.915 

-299.117 
3D error 

-112.744 
25.379 

255.746 

: 

•

• slation alons ~ axis: 

4idual differences between GPS and known coordinates 
:n two dimensions: 
leximum error. c databaae point 1043 > : 
~ot mean square error: 
:n three dimensions: 
laximum error. C database point 1027 ) : 
~oot mean square error: 

0.238 
0.191 

0.305 
0.238 

Control point 

Point: 1 
Nrth 164105.451 
East 884700.439 
Hat -297.980 

0.254 

Point: 6 
Nrth 182333.884 
East 885597.073 
Hat -300.450 

0.305 

Point: 5 
Nrth 183257.731 
East 885274.698 
Hst -299.230 

0.115 

Datum parameter evaluation<Seven parameter> 

Startina point 

'oint: 
lrth 
:aat 
I at 
!D error 

tTA 

1043 
183376.195 
884796.497 

-161.103 

1027 
181604.948 
885693.550 

Calculated point 

Nrth 
East 
Hat 

0.020 

Nrth 
Eaet 

184105.466 
864700.425 

-297.980 
3D error : 

182333.903 
665597.063 

Control point 

Point: 1 
Nrth 184105.451 
East 884700.439 
Hat -297.980 

0.020 

Point: 
Nrth 
East 

Pa.ae 22 

6 
182333.884 
685597.073 



-------
:D error 0.021 3D error : 0.021 

'oint: 
lrth 
:aat 
tat 

1006 
162526.612 
885371.193 

-162.296 

Nrth 
East 
Hat 

183257.696 
885274.922 

-299.230 

Point: 5 
Nrth 163257.731 
East 865274.896 
Hat -299.230 

!D "ror : 0.041 3D error : 0.041 

• •atum parameters 
~otation about x axis: 
!otation about y axis: 
:otation about z axis: 
.'ranalation alona x axis: 
'ranslation alona y axis: 
'ranalation alona z axis: 
;cale factor (ppm> : 

o•o3·o4.9660" 
359•ss·15.oo16" 
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 
!oot mean square error: 0. 029 
n three dimensions: 
laximum error, (database point 1006 >: 0.041 
~ot mean square error: 0.029 

Plane parameter evaluation 

Startina point Calculated point Control point 

'oint: 1043 
lrth 184105.466 Nrtb 

.error 

884700.425 East 
-297.980 Hat 

0.020 

·oint: 1027 
irth 182333.903 Nrth 
:aat 885597.063 East 
iat -300.450 Hat 
D error 0.021 

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

)lane parameters 
lorthinl coordinate of rotation center: 
:aatina coordinate of rotation center: 
~tation about the center point: 
'ranalation north: 

ITA 

,lation east: 
J factor : 

Point: 
184105.466 Nrtb 
884700.426 East 

-297.980 Hat 
3D error : 

Point: 
182333.902 Nrth 
885597.063 East 

-300.450 Hst 
3D error : · 

Point: 
183257.698 Nrth 
885274.922 East 

-299.230 Hat 
3D error : 

183232.355 
885190.803 

o•oo·oo.l073" 
-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 
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n two dimensions: 
!aximum error, (database point 1006 ): 
'.cot. mean square error: 
.n three dimensions: 
taximum error, (database point 1006 > : 
~oot mean square error: 

• Heisht parameter 

0.041 
0.029 

0.041 
0.029 

evaluation 

Startina point Calculated point Control point 

)oint: 1043 
!rth 184105.466 Nrth 
~aat 884700.426 East 
Iat -297.980 Hgt 
:D error 0.020 

'oint: 1027 
lrth 182333.902 Nrth 
:aat 885597.063 East 
tat -300.450 Hgt 
:D error 0.021 

'oint: 1006 
'rth 183257.698 Nrth 
:aet 885274.922 East 
iat -299.230 Hgt 
:D error 0.041 

ieiaht parameters 
torthina coordinate of origin point: 

•

. ·na coordinate of orisin point: 
,t above oriain point: 

~o~9e north: 
aope east: 

Point: 
184105.466 Nrth 
884700.426 East 

-297.980 Hat 
3D error : 

Po.int: 
182333.902 Nrth 
885597.063 East 

-300.450 Hat 
3D error : 

Point: 
183257.698 Nrth 
885274.922 East 

-299.230 Hat 
3D error : 

184105.466 
884700.426 

0.000 
0.000 

-0.000 

~sidual differences between GPS and known coordinates : 
tot Applicable 

• 

1 
184105.451 
884700.439 

-297.980 
0.020 

a 
182333.884 
885597.073 

-300.450 
0.021 

5 
183257.731 
885274.898 

-299.230 
0.041 



X 'f ~ 

;.000 664700.419 164105.305 0.000 HVC 

·~ 
884700.419 184105.305 0.000 HVC 
884806.406 183821.714 0.000 PK 
884799.165 183611.975 0..000 PK 

. 003 884808. 409 . 183602.225 0.000 PK 

.004 884820.109 183612.687 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 183257.696 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 685221.002 182947.957 0.000 PK 
.012 685206.746 182862.749 0.000 PK 
~013 885345.518 182940.632 0.000 PK 
.014 885209.110 182800.407 0.000 PK 
~015 885243.103 182760.831 0.000 PK 
.016 885247.463 182746.894 0.000 PK 
~017 885240.772 182739.715 0.000 PK 
.018 685329.165 182603.827 0.000 PK 
~019 685459.247 162679.816 0.000 PK 
.020 865423.316 162466.116 0.000 PK 
~021 865445.515 162492.815 0.000 PK 
~022 865478.497 182451.046 0.000 PK 
~023 685489.162 182417.006 0.000 PK 
~024 685519.636 162383.379 0.000 PK 
~025 885552.562 182328.926 0.000 PK 

'8 

885564.137 182346.330 0.000 PK 
885597.063 182333.902 0.000 PK 
885583.719 182305.866 0.000 PK 

:.029 865341~507 182830.336 0.000 PK 
~030 885356.647 182835.350 0.000 PK 
:.031 885351.373 182850.601 0.000 PK 
!.032 885397.773 182788.096 0.000 PK 
l033 885357.416 162886.172 0.000 PK 
~034 885351.741 182886.502 0.000 PK 
!.035 885343.896 182897.220 0.000 PK 
l036 885342.565 182900.509 0.000 PK 
1037 665339.239 182901.797 0.000 PK 
1.036 885335.806 182900.466 0.000 PK 
l039 885334.622 182897.314 0.000 PK 
l040 885335.760 182893.694 0.000 PK 
l041 885339.118 182892.428 0.000 PK 
1.042 885342.577 182893.846 0.000 PK 
L043 684700.426 184105.466 0.000 PK 

1 884700.439 184105.451 0.000 STA-1 
2 898790.221 174857.861 0.000 STA-112 
3 696066.161 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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-------- C:\TNL ,r,ATA\FFDJ'·.CULEDF:AS\00101461.HES 

• 
Sta~i~n ID: 0010 Session #: 146-1 
~eierence P~sition - NOT SPECIFIED: 

May 26. 1995 1-4:46 

La~. = 0:00-00.000" N Long.= '):00~00.000" ·.·i 
Antenna height = 1.3746 [meters] (entered ir. 
Long s~ation name: 

Height = 0.0 [meters] 
t~e field in meters) 

Receiver serial # = 3194 
An~enna eerial # = 0 Centered in ~he 0ffi~el 
NP .~w:ft-:'lare = t5.01 SP Software = 1.::!1 Downlcad Software = 3.11.00 

3ur•.rey .schedule: UNSPECIFIED 
Data-logging 3~art time = l4:46 
t~t~-l~gging E~Op :ime = 15:~3 

·~en-: :.1 

.... ::::. 

.::48 
:248 

.:..~j L: 
248 
:248 

:...48 
:248 

Zv ~=lec~icn mode = AUTOMATE~ 

E>5 154 
105 154 :so 

~3V :3 
248 
248 

~}J : .l. 

::4.8 
:248 

Elevation :nask = 15 [degrees~ Minimum :t -... s~ls = 

• 

Best PDOP Position [ :.Oj 
ta: :.:c;.,. ;)6. eo3=7" ~-~ 

as: 13 · :5. oBoe:::.. ·.; 
-26.4 

Mean Position [3i22J 
:s: ::o · oe. ?79£10.. :·r 

-:3(:. ~ 



• 
;;.:.:.-::..::·. -:-.-,. ,:,ll.:: Zessl.cr. #: 15 .. 1-!. 
Re£;!.~~n-:e ?ositi~n - NOT SPECIFIE!': 

Jun 3, 1995 14:45 

La':. -: ·:•:(>(>' 1)0.·)00'" ~1 :...:ng. = -:·:C•·.)'.)C.COO" t.J Height = 0.0 CmetersJ 
_.J._nt.e!1::.=. r.~igh~ = l. :;Q7C• Cme'ters) (entered in the field in meters> 
Long station name: 

Receiver serial # = 4307 
An'tenna ~erial # = 0 fentered in the office> 
NP .~cftware = 5.68 SP Software = 1.26 Download Software = :3.11.00 

Sur·.~-=y ;:~o:hedule: UNSPECIFIED 
Da'ta-::.c-gging start time = 14:46 
Da~~-lcgging stop time= 18:13 

... - ~- -: - 1 
.... - .... 0...;., .;.... .... 

Tr.:!.c.·:::::..ng 
tct.al L! 
·:on't 7.1 

~v .;v . 
~45 215 

3V 2-1 
554 
554 

.:.~j 

557 

AUTot1AT I C 

.=}] L-i ::.v 
=--~ -..1 t ·..) 
--~ 0 I - . . ·-

. :::; -~·; !.13 3V 1.9 2V .-~- sv .Lv w; 

.:30 .~.-,= 330 330 
-J -· 

830 ......... r:: _t ... .330 830 

• 
~17ction mode = 

~va~l~n mask = 15 [degreesj Minimum # of SVs = 3 

3D F·;,siti·:·n 
La't:.-:u~e-: 
Lvng i tucle: 
Heig!:.-: [ mJ: 

:.en~::.. :::.1::l.~: 

• 

Best P~)f Position [ 1.7] 
1B:18'33.58o7E." N 
>35: 16' 5;=. 542C<3" 1:-J 

-51.: 

Bes,; FDOF _E:\Jsi ": :.~n ~ ::.9 J 
18: 18' ::.:; . 95EE.3 .. :-1 
>35: 10::,::9. 5569--t" '~ 

Mean Fosition [12459] 
18:18'34.11495" N 
65:16.59.21682" w 

-29. :;: 

Mean fosition [lE] 
13:12.33.58870" N 
?5:16'59.2::!212" \.·i 

28 
32 
32 

sv 29 
150 
150 



• 
~~a~i~n !D: )113 Session #: :54-i 
Refe-:.~~nce Poai tion - NOT SPEC'IF!EL·: 

Jun 3. 1995 15:12 

La~. = ):00"0().000" N I..ong. = o:oo·oo.OOO" ~ .. J 
.~ntenna height = 1.3838 CmetersJ (entered in 
Long station name: 

Height = 0.0 [metere] 
the field in meters> 

Receiver serial # = 3198 
Antenna serial # = 0 Center~d in the office) 
NP 2oftware = 6.01 SP S~ftware = 1.:1 Download Software = 3.11.00 

:3urvey zchedule: UNEPECIF!ED 
Data-logging start time ::: 15:13 
Data-logging stop time = :6:27 

T!'a~:-l-:i!"li ;3V .-, 3V -! ·-·· - a-. '.} 

tot.:..l Ll 606 234 7ill 
!:en!. :..1 1306 234 ;:11 

SV 2:1-;c-:.ion mode = AUTOMAT!': 

2"1 14 ::v 1.5; .:v 18 SV 19 sv .-.~ :3V _; 

621 726 88 ':'40 -- .... .'I r 

c14 726 :38 740 ~ ...... 
! I i 

Elevation mask = 15 [degreesj ~inimum ~ of SVs = 3 

31" l?osition 

•
. tude: 

.tgi tude: 
Height [m]: 

2D Fositicn 
Latit~de: 
Longl tude: 

• 

Beet PDOP ?~sition C 1.7) 
18:18"03.:::1008" N 
65 : 17 • ::7 . (•1 678" w 

-73.5 

Best FDOP :·:-·siti·:m [ ~.OJ 
18: 18. ')4. 1::::!595" t" 
65:17·:7.66E2C" W 

Mean Position [10596] 
18: 1s ·os. 7591:::· N 
65:17.27.80233" w 

-49.:::. 

Mean ?osition [1125] 
18:13'04.99787" N 
65: 17.:7. ::4497.. :·7 

31 
444 
444 



-------- .: : .TNL'·,DATA'\PRO.J··"CULE'DRAs·. ::;22-U4el. :-!E3 

• 
3ta~~on :D: (234 Session #: :46-: May -~· 1995 L4:3Z 
?.ef:r~'!'lce F.;,sit!.-:n - NOT ::PEC!F:ED: 
:a't. = :·: 1)0"')J.CH)0" :1 L..:mg. = ·:·:C0"'J0.')00" ;.; Height= Q.lj (meters] 
Antenna ~eight = 1.45C8 [meters) rentered in the field in meters> 
Lon; s~ation name: 

Receiver serial # = 3198 
Antenna serial # = 0' t entered in the office l 
NP Software = 6.01 SP Software = 1.21 Download Software = 3.11.00 

Surve~: .schedule: UNSPECIFIED 
Data-logging star~ time = 14:33 
I)ata-1-:.gging stop time = 15:51) 

:"r3.cki::1g :,r 15 2V 1:~ ~ .. .!.-.3 ·-. . _, .: J 

·;~~al 
. • .;.'JE, ~~~~= ·::•):; 

,:Jrrt -• :;o5 :)i)5 :305 

SV 3;lect1cn mode = AUTCl·!AT: -:: 

~.- --·~ .j \, --11::-_....;. 

1=7 ... ...,. 

="=~ .- ..... -·· . :: ~·~· :29 .:.."':! -~ 1 ..... . - ' .. -·- •. 

1".:::; _._. 305 305 
1!58 -. .-:· ;;o5 :~05 

Elevati~n mask = 15 [degreesj Minimum ~ -:f SVs = 3 

3.,.. t-.~siti.Jn 

•
. tude: 

~1gi -cude: 
Height [m]: 

~m F~sition 
Latit.ude: 
Longi~ude: 

• 

Bes~ FDOP P·~sition [ :!.OJ 
18:20 # C·O. 59421" N 
65: 19 # :1. 49505 .. ~-i 

-38.::: 

Best PDOP Positicn C l.OJ 
18::::!0"00.-18826" ~l 
65: 18 .. :1.::::0979'' t~ 

Mea.n Position [4565] 
:..8:~0#00.84215" N 
r35:19 .. ~1.81762" "11 

-33.8 

Mea.n Posi~ion [2] 
18:19'59.60878" H 
65: 19 .. 21. 16389.. V-1 



• 
Station ID: 0284 3ession #: 154-1 
Reierence ?csition - NOT SPECIFIED: 

~un ::.e;~ 15:32 

Lat. . = 0: 00 ~ 00. 000" N Long. = 0: 00 # 00. 000" t.J 
Antenna height = :.5000 [me~ersj ~entered in 
Long station name: 

Height = 0.0 [meters] 
~he field in me~ers) 

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

Survey ::chedule: UNSPECIFIED 
Data-logging start time = 15:32 
Lta'ts.-l.,.;gging st.op time = 17:51 

~re.ci~:.n~ .=..v .3V 4 2V "": St.j 1. -h 
t ::~::.l :1 -164 134 470 300 
t~Cr..": :1 464 134 470 269 

SV 2elect!on mode = AUTOMATIC 
Elevation oask 

3.,... w,:-sit".icn 

• 
_tude: 

..., ~' .. +·,-· -..... ··=-- ......... c: .. 
~ f '"' ; •. -.- - ,. ; • .. ··- --= .... ... .... ...... ~ • 

:t~ :;-;-.si"ti~n 

:.~-ci:.·~de: 
L.;ngi-:ude: 

• 

= 15 [degree~] 

Ees-t !'DC1P ?csition [ 
19::c··)c'.6S91:" n 

::c . :2 

8es-: FI1CP ~·Qsi ticn 
13: 19"59.5:31.27" !l 
65:19"21.14722" w 

.:7 15 ~·· ~:.v 19 ·::.v 27 -~ 

553 == 553 :::.~':J _...,v 
553 ·:u:; 553 553 .... ..., 

t .. ! in i::1um ;: - - ?;,\is ::: •') 
•.; 

.-, 1 .. ! , 
- ... ..J 

:.1] 

Mesr. ?osition [827~J 
: ·:: ::~~ .. ·:c .. r: -4--tC·:; :! 
~5:12"~!.330:E· W 

-45.7 

Mean ?osition [60) 
18: :o. 1)0. 02315.. :l 
t35:19~:::.87208" w 

sv 31 
364 
364 



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

• 
Sta~i~n !D: 1006 Session #: 146-l May 26. 1995 14:22 
Reference Position - NOT SPECIFIED: 
Lat. = (':oo-oo.ooo" N Long. = o:oo-oo.OOO" w Height = o.o [meters] 
Anten!'la height = 1. 4554 [meters] <entered in the field in meters> 
Long station name: 

Receh·er serial # = 3667 
Antenna serial # = 0 <entered in the office> 
NP 3oitware = 6.01 SP Software = 2.07 Download Software = 3.11.00 

Survey .:checiule: UNSPECIFIED 
Data-~cgging start time = 14:22 
Data-:!.,:;gging .:stop time = 15:46 

!r.-ac~l-:i:--. .; ~·· 15 2V 13 .j J .:~J 13 ::.v :::2 3V ::; .3V :28 
to~al :337 ':)~ ... -- -..Jvl 337 103 145 257 
cont :.L :337 337 337 83 145 :30 

= AUTC•tA.AT!•: 

.3V ::9 
337 
-:l-:1'7 
•..J'w/f 

3V Selecti~n mode 
Eleva~icn rr.ask = 1= [de~rees) Minimum # of SVs = 

.=.N 31 
337 
337 

3 

3" c~sition 

• 
.tude: 

Best PDOP Position [ 2.0] 
18:19.58.18087" N 
65:19.19.1E930' ~ 

Mean Position [5062] 
18:19~58.26764" N 

l "'i -, •. -<e • ._. = - ...... _ -
Heigh-t !:mj: -24.9 

Posi~ion not 9Vailable 

• 



-------- · ~ : -., TNL' ,_[lATA \.F F~c.J ·,_ C'_;:.Er:F.A£\ 10:2814 61 • HES 

• 
Sta~ion ID: 1028 3esaion #: 146-l May ~6. L995 14:13 
Refe~ence Position - NOT ~PESIFIED: 
Lat. = 0:00~00.000" N Long. = 0:00"00.(\QO" W Height = 0.0 ~meters) 
Ant;enna r.eight = 2.4000 ~meters] (entered in the field in me,;ers> 
Long station name: 

Receiver serial # = 4307 
Antenna aerial # = 0 i.en~sred in the office1 
NP ::oftware = 5. 68 SP Soft~1are = 1. 26 Download Software = 3 .11. 00 

Surve~· .schedule: UNSPECIFIED 
Data-logging start time = 14:~4 
Da'ta-l..:~gging stop time = 15:43 

Tr~c:·i:in.:z 

tO't!l.l :1 
~-:ont Ll 

:-:.v 15 
357 
'357 

3V 18 
357 
357 

·• T . -.,.... .:..\: _...;. 

113 
51 

sv s~lecticn mode = AUTOMAT::-
Elevat;ion mask = 15 ~~egreesj 

3" Position Best FDOP P'=lsition [ 
• _tude: 18:19.49.:6340" !I 

_.lgi tude: 65:19.15.87453" ~·1 
Height Cm]: -128.6 

2D PrJSl ti:">n Best PDOP F::sition [ 
Lati<:.uae: 18:19.49. 41371" N 
Longi-:.ude: 65:19.15.S:.i131" ~oJ 

• 

.;,·; .--. .~Y· :9 3V :9 SV ·'~ 1 -· .:.v ·~ ... 
:31 189 357 357 
131 189 :357 357 

Minimum # ci SVs = 

2.5) Mean Position [5099) 
18:19"49.0505:!" N 
65:19"15.88033" w 

-33.4 

1. 5] Mean ?osition [268] 
18: 19. 4~3. 18521" N 
65:19"16.20823" \v 



-------- •:: ·.TNL\.DATA'\PROJ',CULEDRAs·,oo011541.t1EZ 

• 
Sta'tion I.D: :)001 Session #: 154-1 Jun 3. 1'395 15:42 
Reference Position - NOT SPECIFIED: 
Lat. = 0:00"00.t)00" N Long.:: 0:00"00.000" :·i Height= 0.0 [metere] 
Antenna height = 1.2573 [metersj <entered i~ ~he field in feet) 
Long ~'tation name: 

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

Surv~y ::;::hedule: UNSPECIFIED 
Data-logging start time = 15:43 
[l.~'ta-lQ§gin;g ~<;op time :: 17:56 

T!"'-;.-:-!::i::.; ?_Y.j .-. ~-·· 4 ~=-~l - ::~v 

tC~al L: ~-9C 1-13 -186 
.:·:~:. ....... ~80 143 ~45 

= AUTOMAT I·: 

2/J ~ .~~l ·= ·=~r ..... .3V :.9 ::\' ,...,'7 

- -~ 

:: '):. = "::,.; ..;,g :,":)- ..... 532 ~"-- ~o.~v,.;,. 

:>.n 532 :38 532 c ~--, ..;...,"" 

SV Sel~~'tion mode 
Elevation mask = 15 [degrees) Hinimum ~ cf 3Vs = ..... 

·~ 

3T" coaiti::>r. 

•
. tude: 

.1gitu:.ie: 
Height (:n.J: 

:r: F-.::>si":.i·:m 
Lati~ude: 
Longitude: 

• 

Best PDOP Position 
18: ~'). 06. 10329" t! 
65: 1~. 24:.:5915 .. 1 • .J 

-71.:: 

1. 7] 

Best Pr·OP F·:>sit:.:m r :. 7] 
18: :•.). (13. l)4671" ~~ 
tiS: 19.23.:27257 .. '.o1 

Mean Position [7984] 
18:20"06.60071" N 
65:!..9":4.98535" w 

-53.1 

Mean Position [30] 
le::o·oz.es378" N 
-35:19"::!2.92579" w 

sv 31 
327 
327 



.5 utrJn-~.!~ ~-' ·: f :l~rs~·t:cil'~' ~ ~::: ·\::":1let-r9.s" .. r9~ul ~~ 

SeP~Sl·:n From T-~ rms r-:iop ratio dis'tancelmi .3.hl! m; ah2Cm> 

• -1 
i)ll3 •:\284 i). 1.53 <:!.053 1.020 4910.785 1.454 :.570 

-a-1 ·:ll)OJ. ·:•112 0.100 O.C48 1.250 5136.882 1.327 1.277 
54-1 •'112 ·)284 0.093 •). ')48 1.380 -!957.683 1.277 2.570 

154-1 (•001 ·::113 0.101 (!. 051 2.100 5110.510 1.327 1.454 
146-l 0~ 1.006 ).018 0.092 ::.200 312.119 1.445 1.525 
154-l •:· 11:: •:1113 ).039 •). 042 8.710 1253.372 1.277 1.454 
154-::. (1001 ·~·284 0.025 0.052 10.710 207.240 1.327 2.570 
146-1 ')284 1006 0.015 (l. '.:!<31 11. c~5o :J)9. 33;3 1.521 1.525 
1.46-1 :"•01(' 1.028 '). 021 (i. 102 16.440 605.188 1.445 2.470 
146-l 1)284 1028 0.021 ·). (.89 16.91.30 297.945 • -,.,I 

J..::l.:. ... 2.470 
14e-: 1006 ~0~8 0.018 ).080 :::0.580 ::!98.::::.3 1.5~5 2.470 
1-16-.:.. •>i) 10 )284 !) • 016 •). 085 41.370 207.~45 1.445 1.521 

• 

• 



,, . - :.2·~·::·:: .. \")7 .. ::~-7:3:35" •35 ·) 18 ~ ::~. ,:_, 1757t3'' 
.-. )i:l1;2j l8":;o·o7.::07915" o5:. 1s · :5. •)16856 .. -
:3 ,) 11:2 18,18.34.714309" 65Gl6'59.331550" 

• •)113 18°18.04.346447" 65°17 .. 27.794117" 
•)2E4 18ozo·c·l.192199" t35°19.::1.E3:403" 
1006 18°19 .. 56.?70873" 65 c 19. 1'.~. 105062" 
~o::;c 18°19.49.594054" 65°19.15.616028" 

SYSTEM PAR~METEF.S 

Net~o;rork status = reciuced computed adjusted 
Datum = ~.vGS-24 
~cor~inate System = Geographic 
:one = Global 
Linear unit = meter 

• 

• 

-90.22 YXZ 
-90.8~ YXZ 
-68.37 YXZ 
-92.18 YXZ 
-91.18 YXZ 
-91.21 YXZ 
-91.58 YXZ 



. 1 §:~~saz,t F aj s...:C. ·~!00 1 011:::: !..~:3 •.\ ~36 .. ::!7 .. :2241 .. •).0376 -0.0832 -. 1 gpsht/F ajstd 0001 0112 -!-22.4602 0.0031 -0.0085 ·~ l 1 gpsds/F ajst:i •)001 (1 11::: 5136.8976 0.0011 -0.0005 'J .. .... 1 gpsaz/F ajstd 0001 0113 137"39 .. 10.7::21" 0.0393 +0.1021 • ~ -
,j .-. 1 gpsht/F aJStd 0001 0113 -1.347: 0.0033 -0.0112 -
r: 1 gpsds/F ajstd U001 0113 5110.5836 0.0010 -0.0032 

'• 1 gpsaz/F .s.j st.:i COOl 0284 152"10·:::7.9952" 0.2389 -0.0779 .-. 3 1 gpsht/F ~jstd ) 1J01 0284 -0.3535 0.0008 +0.0011 
. .., 
,j :3 1 gpsds;F ajstd (<001 0284 207.Z428 0.0003 +0.0002 .. ('i 4 1 gpsaz/F ajstd 1006 1028 161"06.15.7724" 0.2371 +0.7348 ... 

:..1 4 1 gpsht/F ajstci 1006 1028 -0.3759 0.0009 +0.0030 1: ·4 1 gpsds/F a .. istd 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 gpsht/F ajstd 0010 1006 -0.3900 0.0011 +0.0023 :5 5 1 gpsda/F ajstd 0010 1006 312.1:28 0.0002 -0.0003 16 6 1 gpsaz/F ajstd 0010 1028 153°29 .. 12.8163" 0.1810 -0.5209 
1.7 6 1 gpsht/F ajstd 0010 10~8 -0.7553 0.0014 -0.0053 
1.8 6 1 gpsds/F aj at C. •)010 1028 605.1958 0.0003 -0.0010 
13 7 1 gpsaz/F aj std. X•10 0284 153°!.0 .. 54.2655" 1) .3386 -0.2662 ::::o 7 1 gpsht/F ajstd CF)10 0284 -0.3568 0.0009 +0.0004 
:::1 ... 

1 gpsdz/F a.jstd ( 1010 0284 207.:2474 0.0002 +0.0006 I 

~ 1 gpsaz/F a~i stc: ·)11:: 0113 2:!1:, 50 ·1·1. 2558 .. 0.0560 -0.0528 ::.:3 13 1 gp::ht/F c..j s:d :;11:2 ·)113 -22. 81')2 ·). 0010 -0.0000 
::-1 c 1 gpsds/F ~j .3't :i ·~~ 11:: )112 12.53.161: 0.0003 -0.0002 ,· c: :3 1 gpsaz.'F .ajstd HlZ •)284 302"26 .. 1.7.9959" ·). 0367 +0.0416 
_.,. 
::e ·~ 1 gpsht..-F .9. .. i st.::. ·::·11:: :~}~84 -~2. -.~~~3 '). 0028 -0.0048 ..... ........ 3 1 ~J;-Sci.s / F :..j ;:~ = :j~e-t 4957.:3322 0.0011 +0.0032 .. -·-·-:~ 10 1 gpsaz/F ud.:::bl :113 •)284 317''01.08.3171" 0.0624 -9.8650 
_ .... 
·~g 1.0 1 gpsht/F .ajstci ·)113 0284 +1.0338 0.0052 -0.0277 • JO 10 1 gpsds/F udsbl 0113 0284 4910.8555 0.0017 +0.3531 :31 11 1 gpsa.z/F ajstd 0284 1006 132°54 .. 33.6811" 0.5257 +0.4550 3: 11 1 gpsht/F ajstd 0284 1006 -0.0322 0.0008 +0.0010 
•.-• .. 3..1 1 gpsds/F .:,j std. :)234 1006 109.3391 0.0002 +0.0000 
:34 12 1 gpsaz/F 'S.~istd 0284 1025 153~25"45.7174" 0.2300 -0.4434 
~= 1: . 

gp::h~/F :! .• j std. (·284 1028 -0.4029 0.0012 -0.0012 ._ ... 
:36 12 1 gpsds/F O:..,i S't :i •::284 10Z8 397.d504 0.0003 +0.0008 

• 



.FRC'H 

0001 
0001 
0001 
0001 
0001 
0001 
·)010 
1)010 
t)010 
')010 
r)OlC 
011: 
:)112 
·)11::. 
Hl::. 
':'1!? 
'·, ~ ~ ·: 
-· J.~ .. 
·~ ll~ 
)2E4 
.. ------·'; 
lOOo 

• 

• 

2U~".tA.AnY ·)F '~OV.J..RIANCES 

tJETVKtRK = OJLELP..A2 
TIME = Men Jun 05 OB:e0:54 1995 

TO AZIMUTH l.OOa DISTANCE 

0010 52°:::1.04" 8148 .. 78 0.03 
011: 123°36~27" 0.07 5136 .. 90 
C•t1::. 137°39~11" 0.08 5110.58 
0284 153°10~28" 0.75 207.24 
1006 146°1::!~~1" 0.70 312 .. 12 
1028 153°:::9·03" 0.40 605 .. 19 
;)11: 123°36'28" 0.08 5136.89 
0113 137°39·1:" 0.08 5110.58 
rJ284 153°10"54" 0.83 ~07.::5 
1006 146°12~38" 0.57 312.1::! 
1023 153°~9·1~" 0.34 605.19 
0113 221°5().14" 0.17 1253.16 
0:::.:84 302°26.13" 1) .07 4957.70 
l(.H)€ 302 .. 1:·1::" 0.08 4850.2:::! 
3..C):3 :299° 52.50 . t). (:~ 4621. :~e 
·~<::84 317"00'58" c). •)8 4911.:: 
l.(·(itj :317'' cs · ::.r .... ·.~ s~ .;3o::.. ::; 
1c~:s 315: 3-i . 31' t._). 1\·:· -i531. :::.= 
~,_,.~;._:!: :::::. '=4· .;,:::· :. ;·;?. ::..; 
~')2C .l.53'=:a·-*:, .. IJ • -i_t 397.95 
1c~e 161''0f3't·.- .. 0.59 298 .. :::: 

:..ooa DELTA H l.OOa HOR PREC 

0 .. 0011 +0.00 0 .. 0034 1; 24 
0 .. 0020 +22 .. 45 0 .. 0055 1: 2582018 
0 .. 0021 -1.36 0.0058 1: 2483058 
0.0009 -0.35 0.0026 1: 228556 
0.0010 -0.38 0.0033 1: 304231 
0 .. 0010 -0.76 0.0036 1: 580118 
1). 0022 +22.45 0.0060 1: 2382475 
0.002:::! -1.36 (! .0063 1: 2313654 
0.0005 -0.36 0.0022 1: 437030 
0.0005 -0.39 1). 0023 1: 596526 
0.0005 -0.76 ,j_ 0027 1: 1112082 
0.0010 -23.81 0.0032 1: 1249641 
C•. 0021 -2::.ao 0.0056 1: 2411452 
•). C•·)2l -22.84 0.0060 1: 2263107 
l~·,. :;(:22 -23 .. 21 ::1 .0061 1: 2121387 
=~ ... ~·c<: 1 -1. )1 •:·. ')(:59 1: 2295684 
c: • ..... :~~::.::: .- .... 

+•). ~! ·::. (.062 1: 2182!:11 
. ,,-\.-... ~ +u.eo C.u064 l: 2034192 - . ...;.._. __ 

':· •. : ::ij:5 - i:) .. i .. : :_;, ·:. :)o:o 1: 202174 
•:.·. 0;)05 -0.40 0.0024 1: 771278 
0. :)005 -0.37 0.0023 1: 620046 



·~O(·Rt,INATE ADJUSTHENT 2Ut1MF.RY 
t!ETI'IORK ::: CULEI:·RAS 
TIME = Mon .;un 05 08:50:46 1995 

.a't'L:m ; WGS-84 
C ~ordina'te ;3ystem = Geogr.9.pnic 
:one = Global 

Ne'twcrk Adjustment Constraints: 
Inner constraints in y 
Inner constraints in ~ 
Inner constrain~s in h 

PO !liT NAME OLD COORDS 

l LAT= 13(1 :::o· 07. :~)7~·02 .. 
: ·01jl LON= '35 ·> 19' ::5.01?414" 

EEIGHT= -90.!3257m 

:AT= :::::J .,. ,...,,,.- ;.::.·.:'eL:l." -·.J -\•' 

LC:H= ;-:-: :~· ·:5 .. C=l36,j9" 
:-!E!GHT= -.:.<) •. ::::::=::1 

- U~T= 18° 1~· :34.713951" - .... 
..... 1 .... 
v.L.-- LON= 35') :!.6' ~·9.:: :;:c-4 7 .. 

HEIGHT= -68 .~:664m .i LAT= 18° 13' ::'-1. :34594~ .. 
I·~ LON= -35 ·) 1:. :.7.73477:" 

__ ... 
HEIGHT= -32.1755m 

::. U\.T= :.s., :::o· ·=;1. .!.9225·1" 
~:,:::4 SON= ~,50 13" ::..e:32155 

HE!i}H'!= -::n . .:.-:-ss:n 
~ LAT= 13° .!.8 .. ::a. 7":-lC:15e .. -

~: ~1 t3 L•)N= 6~' !.9" .:3. 1('481!: .. 
HE!GHT= -81. :::.1o::n 

LAT= 18., 19' 43.594240" 
1028 LON= .:so 1:3. 15. 815'78l)" 

HEE7HT= -91. 5·531..m. 

• 

ADJUST 

-(i. 000118 .. 
-•.i_('00162" 

---o.0019m 

-<·· . i)(·~) ::~e .. 
<-. 0\>):::47 .. 

+' •. :~'027m 

+i). 1)(:0357 .. 
••). 0004:37 .. 

-1).0057m 

~·:· .0005(<3 .. 
-·). 00)654 .. 

-(J. 0069:n 

-·).('00136" 
-·:1 .C00247" 

--•:•. \)0:::7m 

-·). ·~·~:·Ol8f.:" 
-·:· .00,)2-17 .. 

-+-l). 1)027m 

-·) .000186" 
-0.000247" 

.... Q.0027m 

NEW 

lE' 
65' 

:_:: , 
~I: -

:....,~-

lt'j 
135' 

1.8 •) 
as~ 

18 ·> 

-55" 

': ~: .. ? 
~'-

'" <· c-

:c ~ 
65~ 

COORDS 

:o· 07.S07385" 
:9· ::::5.01?576" 

-90.8239m 

·:o. •. '7 . ::c·73 t5 .. _., 
. ~ . :5.1j1685t3" ... 

-90.3198m 

. '"'. 34.714309" _.;, 

.:.a· 59.331550" 
-68.372lm 

:g· ·:!4. 346447 .. 
---~ '::.7.?9411-:-" 

-92.l.8:=:4m 

::o· 01.19.2199" 
18" :1.832403" 

-S<l • .l762m 

:_g· ::8.770873" 
:9"' :.9.10506:" 

-91.2075m 

l.9. ~9.594054" 
:9# :.5.8160:28" 

-91.5804m 

l.OOa 

0.000777m 
0.000816m 
0.002488m 

0.000695m 
0.000884m 
0.002430m 

0.001350m 
<).001449m 
0.004110m 

0.001455m 
0.001542m 
0.004365m 

0.000604m 
0.000664m 
0.001871m 

0.000674m 
0.000825m 
0.002289m 

0.000718m 
0.000911m 
0.002558m 



• 
Referenee 
Reference 
Reference 
Reference 
Reference 
Referenc~ 
Reference 
Reference 
F.c:ie:!.~e!'lc.: 

·s.ef·~r'?nce 
F~ef.~:!··.;;-!1c~:: 

F~e::=::..~~!'lce 

ADJUSTMENT 2TATIST!C:S :.::UMMARY 
NETWORK = CULEDRA3 
TIME = Man Jun 05 08:50:46 1995 

ADJUSTI1ENT SUMMARY 

~eference Factor = 3.19 
Chi-Square Test (a = 95%) = FAIL 

Degrees of Freedom = 16 

Factor for GPS Solution # 1 = 2.68 
Factor for GPS Solution # 2 = 3.44 
F.9.ctor for GPS Solution # 3 = 4.26 
Factor for GPS Solution # 4 = 3.36 
Factor for GPS Solution # 5 = 2.29 
Factor for GPS Solution # 6 = 4.06 
Factor for GPS Solution # 7 = 2.81 
F:tctor for GPS .3olution # 8 = 2.32 
F!ict::;;r ior GPS .~olu~ion # 9 = 2.97 
E':!.C'!:Or =~r GPS .:clu~.:.or.. ~ .:..c = 5.€5 
F .a~~ ;:. u r :for ·3FZ .~;;lut.:.on r:i' ll = :.:7 
?ac't.or ior <;Ps ·~::luticr. # 1.2 -= 2.57 

WEIGHTING STRATEGIES: 

;~alar ~eighting strategy was used 

.=ucma-cion • ..,eighting :strategy 1:11as used 

H.!. ~rro~ = 0.0000 
Tribr~ch error = 0.0000 

• 

STATION ERROR 3TRATEGY 

r = 1.98 
r = 1.95 
r = 0.15 
r = 1.26 
r = 1.66 
r = 1.91 
r = 1. ::!5 
r = 0.22 
r = 1.83 
r = 0.88 
r = 1.1e .. = 1.76 .. 

16.00 



CLOSUEES LC•G 
NETHOF;K = ~::ULEDP..AS 
TIME = ~"'on .Jun 1)5 ·.)d:50:4o 1995 

.BS# TYPE FROM TO CLOSURE TRANSFOHM 
1 gpsaz 0001 0112 -0.083:!49" 0.000000" 
2 gpsht 0001 0112 -0.008485m O.OOOOOOm . ., 

gpsds 0001 0112 -0.000545m O.OOOOOOm •.J 

-i gpsaz •)001 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 gpeht 0001 0284 0.001093m O.OOOOOOm 
:1 gpsds t)001 0284 0.000178m O.OOOOOOm 

10 gpsaz 1006 1028 0.734763" 0.000000" 
.!.1 g~sht 1006 1028 0.003037m O.OOOOOOm ...... gpsds l.006 1028 0.000243m O.OOOOOOm .1.-

13 gp:=az :)010 1006 0.778671" 0.000000" 
14 gpsht (H) 1 (.l 1006 0.0023:!4m O.OOOOOOm 
1.5 ~peds <•01C• 1006 - 1). 000280m O.OOOOOOm 
1 ~ 
-0 ~:psa= ·: 010 10:28 -0.!:.::!0876" 0.000000" . - gpsht (tC10 llJ23 -0. 0t)5:332m O.OOOOOOm .... 
18 gpsds 0010 1028 -0.001C'27m O.OOOOOOm 
l':i .., gpsa:: ,:,OlC 1)284 -0.266236" 0.000000" 
:20 gpaht ··;o1c 0284 0.000360m O.OOOOOOm 
21 gpsds 0010 0284 0.000608m O.OOOOOOm -..., gpsaz 011: 0113 -0.052824" 0.000000" 

.~ gpsht 0112 0113 -0. 00002·5m O.OOOOOOm ~4 gpsd:: i}11:: 0113 -0.000163m O.OOOOOOm 
25 gpsaz (Ill:: 0284 0.041644" 0.000000" ::6 e;psht •:\11: 0234 -0.004801m. O.OOOOOOm .-j'7 :iPSds \)112 0284 0.003.::!38m O.OOOOOOm -· 
~9 gpsaz (•113 0284 -9.865036" 0.000000" 
::!9 gpsht 0113 1)~84 -0. •)27713m O.OOOOOOm 
30 1-PSdl: i"•113 !)28-1 0. 2530E:.3m O.OOOOOOm 
:31 iPSa::: ·:·234 1006 0.454954" 0.000000" ':'") gpeht ('284 1006 0.000981m O.OOOOOOm ·-..;. 

:;.3 gpsds 0284 1006 0.000023m O.OOOOOOm 
34 gpsaz (':284 1028 -0.443435" 0.000000" ::s gpsht 0284 1028 -0.00122.8m O.OOOOOOm 
36 gpsds i)284 1028 0.000770m O.OOOOOOm 

• 



HAP ~RC·JECTIC•N T!t~NSFOF.:..M..A.TI :tl 

•

r ection: 1927 State Plane Lambert 
-~ = Puerto Rico and V. I . 

.• em:.ral t1eridian = W 66°:26.00.000000" 
Latitude ci Origin = N l7°50"00.000000" 
Origin Nor~hins = 0.0000 Eas~ing = 500000.0000 

',North Standard Parallel = N l8°26·oo.OOOOOO" 
.~outh :2tandard Parallel = N 18°02"00.000000" 
Scale along Standard Parallels = 1.000000000000 

Linear units = us Survey Foot 

POINT NAME GEODETIC MAP SCALE 

1 0001 N 18°20"07.:!')9262" 183447.:271 
w ~5°"..!}. 25. (·~5599 .. 884843.9908 

.-. r)•)lC1 N 1.3°:20"07.::06525" 183446.3596 -
"tl r)5" 1.9 .. :5., !:; 10347" 884845.41~6 + 

- .- .. 11::. N :.~4} 1.8 .. 34. ::6118'' 174204.6610 
:tl ·=·= 0 16.59. 339597 .. 398936.6357 + 

~ (I 1, ~ ... _.,_, tl l9~13"04.348Z61" ~711::4.4988 
w ~5°!. 7 ·::;. 802176" 896213.5187 + 

5 0284 N 13°20.01.190822" 182842.0539 • w :35" l:r2LB26411" 885155. ;3531 -+-

6 1')06 N 1.3°19.58.769496" 182599.4243 
w ~:5 .. 19. 19.039014." 385420.0703 + 

·~ 11)28 N l: 0 19"-19.E92696" 181675.7432 
w 25 ° 1.9. !.5 . 8•)9948 .. ;3857 -12. ~35: 

• 

& CONVERGENCE 

0.999995518994 
0°20. 49.9803'' 

0.99999551897C 
0 ° 20 • 49 • 9849 .. 

0.99999482561( 
0°21" 35 .5637'' 

0.99999464155E 
0°21.26.6581'' 

0.999995467794 
0 ° 20 .. 50. 9813 •. 

0.999995447434 
0°20~51.8347" 

0.999995371514 
0°20.52.8638" 



• 
:ESEF.VATI :·N ;._r)J!JST!:·!El1T ;::UM .. 1'1AK! 
t1ETWOFJO: = t:ULEIR~S 
Til-lE = Mon Cun ;:'5 08: 1:: 37 1995 

,)BSERVATION ADJUSTl1ENT :'I' au = :. 77) 

Azimu~n rotaticn = -63.823~ seconds 
~ca.i.: = 1). 99998420:;853 

1.00cr = 0.6813 seconds 
l.OOcr = 0.000002942307 

OBS# TYPE OBSERVED l.OOcr CORR ADJUSTED 1.00a TAU 

1 
2 
3 
4 
5 

:~ 

lC 

1:::. 
13 
1.J 

• 17 
16 
18 

:33 
34 
3:: 
36 

gpsaz 
gpsht 
gpads 
gpsa:: 
:iPSht 
apsds 
gpsaz 
gps.h~ 

;psci::: 
,gpsaz 
,;psht 
,gpsds 
gpsa:: 
gpeht 

1:3°15"37.8121" 
+73.6883 

16853.::242 
137"18":1..2849" 

-4.4~01 
16766 . .3907 

.!.~:~4~3~28. (i703'' 
-1.1596 

c79.8:.eo 
160 '• 45.:-1. 3990" 

-1.::::::334 
978.3856 

l-i5',51.48.1.:09" 
-1.2796 - . . . .... • . 

.:.~.;.:·=·~~ ...... _"!'C.·.·.;...~ ':l 
ifJaa:: ~53~os·:3.::!966" 
3PSht -2.4779 
~psciE 1985.5375 
gps.s.:: 152 ,, 50· 04 _ 7 410" 
iPSh~ 
gpsds 

gpsd~ 

,ipsht 
g:psaz 
gpsh~ 
;;;psds 
jpsa:: 
;jpsht 
~pads 

-1.1 ?06 
1579.3-111 

•3.2919 
:22 ·\ 23.49. 1€04" 

-('·- 1058 
358.7218 

153°17.55- 1994 .. 
-1.2220 

1305.6032 

0.1204 
0.0323 
0.0111 
0.1260 
0.0343 
•).01!.0 
(). 76El 
o_coeg 
0.0(•3!. 
:) . 7594 
) . 0 1)99 
C'. 0021 
:). 8724 
0.011~ 

o:5797 
0.0151 
0.0029 
1. 0845 
) . 0093 
;) . 0i):! 1 

.. -.: - .. -.-
l) •. ·. 4 ~ , 

0.0551 
1.6837 
0.0085 
0.00~3 
0.7367 
:) . 0127 
0.0026 

-0.0607 
-0.0297 
-0.0075 
+0.0255 
-0. ;.)354 
-0.0005 
-0. f,j1):3: 

~o. i.)':>3s 
+0. (:003 
+0_7377 
~o. C·C73 
+0.0008 
+0.7889 
+0.0084 
-·~i: ~:','·ti··~:t 

-0.5154 
-0.0140 
-0.0034 
-0-2480 
-0.0008 
+0.002•) 

~. : ... ::c~3 
•t). t::58 -l 
-(J. 017 4 
+0.0()!32 
- 1). 0971 
+0.4609 
+0-0013 
-l-0.0000 
-0-4451 
-0.0033 
+0.COZ6 

123°15.37.7514" 
+73.6586 

16853.2167 
137°18"21.3104" 

-4.4555 
16766.890::! 

1E2"-!9~38.4677" 

-1.1!358 
579.92.6~ 

-1. :::::!34 
978.3964 

145 ° 51.48.8898 .. 
-1.::::712 

ij~C:i .. :,j.~:, 
153 ') 08 .. :::2 ~7814 ;, 

-2.4919 
1985.5341 

:.::2 .. =~). 04. 492.0 .. 
-1.1714 

679.S'431 
-7~ .... ·-­·'-"·--· 
-":'-1 . .:..:3: 

16265.2306 
+3. :~·48 

L3::"32.49.t3213" 
-0.1045 

356.7219 
:.53°17"54.7543" 

-1.:3252 
1305.6057 

The ~:llcwing cbservations were excluded from the adjustment: 
t:,•pe= gps a::imu~h 

~-! ~ype= ~ps distance 
:s ~ype= gps azimuth 
·30 type= gps distance 

• 

0.0637 
0.0163 
0.0079 
0.1242 
0.0191 
0.0110 
0.7532 
0.0086 
0.0030 
0.5910 
0.0076 
0.0016 
0.5736 
0.0077 
,),_ ~v;q.~ 
o:3sa3 
0.0088 
0.0018 
0.8376 
0.0072 
0.0016 
:_. '.)104 
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 
~:t~ 
0.40 
0.41 
0.55 
0.13 
0.05 
0.52 
0.04 
1).26 
0.27 
0.24 
0.66 
0.16 
0.09 
0.00 
0.28 
0.12 
0.46 



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

·::-ROl1 TO AZIMUTH l.OOa DISTANCE l.OOa DELTA H 1.00a HOR PREC 

0001 0010 5P48"06" 8227.64 0.09 0.0036 +0.02 0.0.113 1: 24 
0001 \)112 123°!.6"42" 0.68 16853.48 0.0494 +73.66 0.0183 1: 341278 
•)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 
0001 1028 153°09"13" 0.80 1985.55 0.0069 -2.47 0.0119 1: 289033 
t)OE! 011::: 123°16.43" 0.68 16853.46 0.0495 +73.65 0.0199 1: 340753 
00 l·J •.Jl13 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. ~53 .. 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 
ou.::: 0284 302°05"47" 0.68 16265.55 0.0476 -74.81 0.0185 1: 341450 
011: 1006 301°51"40" 0.68 1591Z.94 0.0466 -74.91 ').0197 1: 341158 
·)1:: :oze 299"3:!.!8" 0.68 15164.11 0.0444 -76.13 0.0202 1: 341889 
.) 1 :..:: ·::·284 316°40":36" 0.68 16113.04 0.04.84 +3.30 0.0194 1: 332657 
')11:: 1006 316°46"11" 0.68 15755.25 0.0474 +3.20 0.0205 1: 332159 
011'3 1028 315°14"08" 0.68 14866.79 0.0451 +l. 98 0. 0210 1: 329343 
0284 1006 132°34.53" 1.48 358.73 0.0021 -0.10 0.0067 1: 173376 
0284 1028 153°18"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 Ar•.:-rJ21'MENT :3UMMA.RY 
NETWORK ::: CULEDRAS 
TIME ::: Mon Jun 05 09:12:32 :395 

.tum ::: NAD-27 
Coordinate System = 1327 Sta~e Plane Lambert 
Zone :: Pu:rto Rico and ·..;.!. 

Net:.;ork Adjustment Constrai:1ts: 
: fi~~d coordinates in ¥ 
~ fixed coordinates in x 
Inner constraints in h 

POINT NAME OLD COORDS 

1 Y= 183447.2314 
0001 X= 884844.8200 

HEIGHT= -297.8780 

.... Y= 183447.::~52 -
·:.010 X= B84844.ce31 

HEI1:::HT= -297.~546 

") 
o.j Y= 174857.8609 

011: X= B9873o. :::::e. 
HEIGHT= -224.3175 

•• 3 Y= 171778.3320 
X= 896066.1607 

HEIGHT= -302.4349 

5 Y= 182842.3460 
0284 :<= 885155.3::59 

HEIGHT= -299.1340 

~3 Y= 182599. '?·j24 
1006 X= 885419.5340 

HEIGHT= -299.2266 

7 Y= 181675.9715 
1028 X= 8857 41.9916 

HEIGHT= -300.4600 

• 

ADJUST 

+658.2197 
-144.3808 

-0.0048 

+658.::::199 
-144.3811 

-0.0026 

+0.0000 
+0.0000 
-0.0030 

+0.0000 
+0.0000 
+i). 0015 

+658.1136 
-144.5647 

+0.0002 

+658.0274 
-144.6362 

+0.0030 

•657.9123 
-144.9189 

+0.0057 

NEW COORDS 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£ 
898790.2215 0.000000£ 

-224.3205 0.013556£ 

171778.3320 0.000000£ 
896066.1607 0.000000£ 

-302.4334 0.014386£ 

183500.4596 0.052720f 
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 0.046202£ 

-300.4543 0.008482£ 



~.DJUSTMENT STATISTICS St.'ll1MARY 
NETWORK = CULEDRAS 
TIME ::: Mon Jun 05 09:12:32 1995 

• ADJUSTMENT SUMMARY 

Reference Factor = 3.20 
Chi-Square Test ca = 95%> = FAIL 

Degrees of 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~en~& Factor for GPS Solution # 5 = 2.37 
Reference Factor for GPS Solution # 6 = 3 Q~ ·'-'-
Reference Factor for (lPS Sol~~t!.on # ... = 2 .. 72 I 

Rei=!. .. ~nce F-!.ctor for t:iPS Solution # a = 0.36 
Reference Fact:cr for GPS Solution ... 9 = . .., 1::0 .. ... ..... """ 
Refo:rence F.:.ctcr for GPS Solutic·n ,. 10 = 6.02 
Reference F'!lct::::>r for GPS Solution # :1 = 0.93 
Reference Factor tor GPS Solution # 1.2 ::: 2.58 

WEIGHTING STRATEGIES: 

;calar weighting etrategy was used 

zummaticn weighting strategy was used 

H.I. error = 0.0000 
Tribrach error = 0.0000 

• 

STATION EF~OR STR~TEGY 

r = 1.67 
r = 0.71 
r = 0.13 
r = 1.25 
r = 1.66 
r ·- 1.90 
r = , ?C: _. __ ..., 
r = 0.08 
r = 1.55 
r = 0.88 
r = 1.17 
r = 1. 76 

14.00 



, 
!. ' gpsaz/F .3.jstd 0001 011: 123°15.37.8121" 0.0376 -0.0607 -...., 
1 1 gpsht/F ajstd 0001 0112 +73.6883 0.0101 -0.0297 -.... , 

1 gpsds/F ajstd 0001 0112 16853.~242 0.0035 -0.0075 ._, L 

~ 
...., 

1 gpeaz/F ajstd 0001 0113 137°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 l gpeaz/F a.Jstd 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 a.jstd 1006 1028 -1.2334 0.0031 +0.0079 
1::! 4 1 gpeds/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 a.Jstd 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 gpeht/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~=o·o4.7410" 0.3386 -0.2480 
20 7 1 gpsht/F ajstd 0010 0284 -1.1706 0.0029 -0.0008 
:21 

.., 
1 gpsds/F ajstd 0010 0284 679.9411 0.0006 +0.0020· I 

:::: 8 1 gpsaz/F cdsbl r)112 0113 221°28.39.1364" 0.0560 -0.8532 
·'"I':! 8 1 gpsht/F ajstd 011~ 0113 -78.1173 0.0034 -0.0003 .;....., 
...,A _.., 8 1 gpsds/F cdsbl 0112 0113 4111.3915 0.0011 -0.0084 
...,~ 

-..J 9 1 gpsaz/F ajstd 0112 0284 302°04'42.7928" 0.0367 +0.0584 
:::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 18111.6191 0.0058 +1.1887 
:31 11 1 gpsaz/F ajstd 0:.:84 1006 132°23 .. 49.1604" 0.5257 +0.4809 
32 11 1 gpeht/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~ 12 l gpsaz/F ajatd 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 1: 1 gpsds/F ajstd 0:284 1028 1305.6032 0.0008 +0.0028 

• 



OBSERVATION ADJUSTMENT S~~RY 
NETWORK = CULEDRAS 
TIME = Mon Jun 05 09:12:37 1995 

• 
OBSERVATION ADJUSTMENT <Tau = 2.77) 

Azimuth rotation = -83.8233 seconds 1.00a = 0.8813 seconds 
Scale = 0.999984202853 l.OOa = 0.000002942307 

OBS# TYPE OBSERVED l.OOa CORR ADJUSTED 1.00a TAU 

1 gpsaz 1::!3°15.37.8121" 0.1204 -0.0807 123°15.37.7514" 0.0837 0.25 ,., gpsht +73.6883 0.0323 -0.0297 +73.6586 0.0163 0.40 .;. 

3 gpsds 16853-2242 0.0111 -0.0075 18853.2187 0.0079 0.35 
4 gpsaz 137 °18.21. 2849" 0.1280 +0.0255 137.18.21.3104" 0.1242 0.44 
5 iPSht -4.4201 0.0348 -0.0354 -4.4555 0.0191 0.44 
6 gpsds 18766.8907 0.0110 -o_ooo5 16768.8902 0.0110 0.43 

gpea:: 15:2"49.38.4709" 0.7851 -0.0032 152°49.38.4877" 0.7532 0.01 . ., gpsht -1.1596 0.0089 +0.0039 -1.1558 0.0086 0.84 I.J 

9 gpsds 879.9260 0.0031 +0.0003 679.9263 0.0030 0.15 
10 gpeaz 160"45.24.3990" 0.7594 +0.7377 160°45.25.1367" 0.5910 0.56 
11 gpeht -1.2334 0.0099 +0.0079 -1.2254 0.0076 0.46 
12 gpede 978.3956 0.0021 +0.0008 978.3964 0.0016 0.19 
13 gpsaz 145"51.48.1009" 0.8724 +0.7889 145"51.48.8898" 0.5736 0.43 
1.!1 SPsht -1.2796 0.0115 +0.0084 -1.2712 0.0077 0.35 

• gpsds 1024.0184 0.0025 -0.0009 1024.0175 0.0017 0.16 
gpsa::: 153•o8.23.~988" 0.5797 -0.5154 153"08.22.7814" 0.3383 0.40 

17 gpeht -2.4779 0.0151 -0.0140 -2.4919 0.0088 0.41 
18 !lPSd.S 1985.5375 0.0028 -0.0034 1985.5341 0.0018 0.55 
19 gpsaz 152•5o·o4.7410" 1.0845 -0.2480 152•5o·o4.4930" 0.8376 0.13 
~0 iPSht -1.1706 0.0093 -0.0008 -1.1714 0.0072 0.05 
:1 gpsds 679.9411 0.0021 +0.0020 679.9431 0.0016 0.52 
'23 gpstt -78.1173 0-0108 -0.0003 -78.1177 0.0104 0.04 
::!5 gpsaz 302"04.42.7328" 0.1175 +0.0584 302"04.4.2.851:" 0.0865 0.26 
::s gpsht -74.8008 0.0299 -0.0174 -74.8181 0.0185 0.27 ,..,,.., gpsds 16265.:::!854 0.0111 +0.0053 16265.2906 0.0079 0.24 ...;., 

::9 gpsht +3.3919 0.0551 -0.0971 +3.2948 0.0194 0.68 
31 gpsaz 132"33.4.9.1604" 1.6837 +0.4609 132"33.49.6213" 1.:3187 0.16 
32 gpeht -0.1058 0.0085 +0.0013 -0.1045 0.0067 0.09 
33 gpsds 358.7218 0.0023 +0.0000 358.7219 0.0018 0.00 
34 gpsa:: 153°17.55.1994" 0.7367 -0.4451 153°17.54.7543" 0.4700 0.28 
:35 iPSht -1.3220 0.0127 -0.0033 -1.3252 0.0080 0.12 
36 gpsds 1305.13032 0.0026 +0.0026 1305.6057 0.0017 0.46 

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

• 



1 (H)!)l 164105.4511 ... 0010 164105.5051 -
3 0112 174857.6609 
~ 0113 171778.3320 • 0284 163500.4596 

1006 163257.7308 
7 1028 182333.8838 

SYSTEM PARAMETERS 

Network status = reduced computed adjusted 
Datum = NAD-27 

884700.4393 
884700.5080 
898790.2215 
896066.1607 
865010.7612 
865274.8978 
685597.0726 

Coordinate Syetem = 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:\~C9500Z.ASC 

l""O 884700.419 184105.305 o.ooo 1000 

-~~ 
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 88501.0.735 183500.348 o.ooo 1005 
3001 88501.0.735 183500.348 o.ooo 1005 
3002 88501.0.735 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 1.01.1. 
1012 88.5206.746 182862.749 o.ooo 1012 
1013 885345.51.8 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 1022 
1023 885489.162 182417.006 o.ooo 1023 
1024 885519.636 182383.379 o.ooo 1024 
1025 885552.562 1.82328.926 o.ooo 1025 . 6 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 1.84105.451 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 0.000· cs 
215 182164.069406 885706.244043 o.ooo cs 
216 182165.188825 885756.892987 o.ooo CLF 
217 182167.812253 885764.477535 o.ooo TB 
218 182247.599851 885745.965888 o.ooo 'rE 
219 182372.133719 885694.522385 o.ooo TB 
220 182431.961973 885651.434475 o.ooo PK 
221 182483.304554 885629.976328 o.ooo LP 
222 183169.081525 885265.727572 0.000 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 885311.411.078 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 Ri(:o 
Contrad DACA87-92-D-0147 

Delivery Order 0002 

INTERIM REMEDIAL ACTION 
CULEBRA ISLAND NATIONAL WILDLIFE REFUGE 

PUERTO RICO 

ANNEXB 

ACCOUNTING OF UNEXPLODED OBDNANCE ITEMS 

U.S. Army Engineer Division, Huntsville 
ATI'N: CEIIND-CT-D (Ms. A. Prince) 

P.O. Bo:s: 1600 
Huntsville, Alabama 35807-4301 



• UXO and UXO Components 
Flameaeo Bay Camp Ground, Culebra, Puerto Rieo 

•UXOITEM I.D. CONDmON DISPOSITION LOCATION 

1 IUumination Filled with SO% Detonated on Grid #1 
Candle from of Illumination 25 May 1995 Lane #31 
S"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 M81A1, 40mtn, Rusted, Tracer Detonated on Grid #2 
TP-T Present 25 May 1995 Lane#44 

143' West 

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

burnt liT West 

5 3"50 BLP with Unable to certify Detonated on Grid #2 
Tracer due to extensive 25 May 1995 Lane#47 

conosion 93' West 

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

7 M81Al, 40mtn, 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 25 May 1995 Lane#l7 
from 5"38 Proj 22' West 

9 BDFuze Too corroded Detonated on Grid#4 
Component for 100% 25 May 1995 Lane#9 
from 5"38 Proj certification 5' West 

• Ml'A.Inc. /J Ntnember/99j 



• UXOITEM I.D. CONDITION DISPOSITION LOCATION 

10 40mmBofors Bottom half of Detonated on Orid#4 
AA Projectile projectile, 25 May 1995 Lane#28 
with tracer tracer present 7' West 

11 Illumination Filled with 75% Detonated on Orid#4 
Candle from ofiUnmination 25 May 1995 Lane#36 
5"38 Naval Composition 12'West 
Projectile 

• * UXO listed in order recovered . 

• MI'A.. IIIC. JJ Nuwtrtber 199S 
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MTA,Ine. 
688 Dilcovery Drive 

Huntsville, Alabama 35806-2802 

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

Delivery Order 0002 

INTERIM REMEDIAL ACTION 
CULEBRA ISLAND NATIONAL WILDLIFE REFUGE 

PUERTO RICO 

ANNEXC 

DAILY JOURNALS 

U.S. Army Engineer Division, HuntsviUe 
A'ITN: CEHND-cT-D (Ms. A. Prinee) 

P.O. Box 1600 
HantsviUe, Alabama 35807-4301 
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ANNEXC 

DAILY JOURNALS 

Appendix l ....•.•...•...•.••..............•.............•.....•.• Seoior Unexploded OrdnaDce Supervisor'sl.og 

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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Appeadix 1 

to 

ANNEX C 

Seaior Uaexploded Ordaanee Supervisor's Log 
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• 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 so 6 41 

FLORPENA - 96 

FERNANDO . - 84 
FIGUEROA 

TOTALS 390:00 858(AIRPORT) 84 1209 
ill2(RENTAL) 
2710TOTAL 

MILEAGE 
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PUBUC MEEI'.ING ON ctJLEBllA ISlAND 
TBIJRSDAY, MAY 4, 1995 

7:00P.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: 

LL Col. Benton: 

Alfonso O'Neill: 

Lt. Col. Benton: 

Alfonso O'Neill: 

Appreciate your coming this evening. The first on the meet;ng 
tbia evening is to discuss the removal of ordnance on FJuninan 
Bay. Good eveniDg, I am Lt. Col. Beaton. We ue hem to ctirva 
tbe onfnanre at Culebra. 

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 tbat, 
please let your objections be known now. 

Repeated the above statement in Spanish. 

AdditioDally, if you have not signed up with Elsa Jimenez, fmm 
tbe Public Affairs Office in San Juan, we would like for you to 
sip up with her. We also have literature available for you to tab 
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 righty additionally there may be questions or comments from 
the Mayor of Culebra and then we will be opened for questions at 
the end. 

Rc:prated 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, &om tbe 
Corps of Engineers, who is the a Representative who wiJl 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: 

JeffBleke: 

Alfonso O'Neill: 

• 

I also have from OlU' Huntsville Division of the Corps of 
Bnpeen, Mr. Roland Belew, wbo will be doing 11101t of our 
pmsen1ations here and others from HuatsvilJe who aze bae 
tonight 

Additionally, we have two contractors here on site. Tbe fiDt oue 
will be beaded by Mr. M"~ehaeJ Mcmm, ftom MTA, Incorpot_, 
out of HuntsViUe. 'Ihey will be doing the work that starts bele tbe 
am couple of weeks. 

Repeated tbe above statement in Spanish. 

Additicmally, we have Mr. Jeff B1eke from ESE Incorporated, 
another contractor. 

Repeated the above statement in Spanish. 

Without further ado, I will tum the meeting over to Roland Belew· 
who will give you an overview of what the Corps of Bnlineen 
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 
Bngineers. I would like to intnxluce a couple of others who are 
visited here with us, my boss, Mr. Stan Lee, I am the Pmject 
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 MOIID 
to introduce his staff. 

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

Finally, Jeff Btee, 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 Zaloudek wbo is 
also UXO U~~e~plodecl Ordnance Spccia1ist and retired military 
who is also with ESE. 

Rrpeatat the above staSement by Roland Belew, Michad Maran 
and Jeff Bleke in Spanish. 
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Roland Belew: 

Alfonso O'Neill: 

Roland Belew: 

Okay, I tbiDk we are ready to start. Why are we here? We am 
were as we are all over the Uoiled S11Ja tadtmies to ab lbe 
area of Culebra safe and we do this nadonwide. We wiD be 
pmsented this meeting toaight in both engUsb and spanish Por 
tbase of you who WilDt this in english I will td1 you vabllly IDil 
for spanish you have it on tbe vial papils. If you need 1DJtbiD1 
clarified, Alfonso is going to have me repluase it or clarify it 
acccmling to tbe view-graphs. 

Repeated the above statemeatt in Spanish. 

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

General ramments on whether to keep the lights on ud It was decided that tbe upts 
should remaiD 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 gene:ral public duough a .mes of 
replations, to reduce risk of contanrinatrd sites tbat haw bombl 
oa them. To execute a response action with minimal risk to tbe 
local residents. We want you to know exactly what we aze doiDa. 
we want to answer all of your questions. (Mr. Belew ez:plained 
bow the process wiJl be admiDisteu:d: with the Corps of 
Fngineers in Jacksonville, two contractors, MTA, Incorpcnted in 
Huntsville, Ahlhama and ESE, Inc. of Jacksonville, Florida aad 
working basically with the citizens of Culebra. 

Please, if you have any questions, stop me or any of otbec tbe 
spraJrers, and ask you questions, and we will be more than bappy 
to stop and answer them. 

~ the above statement in Spanish. 

Nobody knows better than you that you have a major ~ 
problem here, you have sbdls laying everywhere. It bas &ottm to 
where it does not bother you anymore. We are experieuced with 
this type of problem. We deal with many sites, particular Wayae 
Gallaway and Mike Z1loudet, they are retired EOD SpeciaHsts, 
they have seen this all over the world, not just the United Slata. 
What started our program in Huntsville, is when two teenaae boys 
where killed in 1982 or 1983. Some people become complaceDt 
or relaxed and they find bombs and take them home not Jftlizina 
tbe danger. It is a problem. People get these as souvCDin 8Sid 
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• Alfonso O'Neill: 

Roland Belew: 

Alfonso O'Neill: 

Roland Belew: 

• 

takl: bombs home. Even as recently as last week, a bomb wu 
found at flamingo Beach. The wofaas laid it aside for officiaJ• 
to pick up later aDd it ctisappearecl a day Jaler. We don't kDow 
where it is. 

lcpeated the above statement in Spaniab.. 

Safety pmcalures. People must not pick these ontuna: ilems up. 
'l'bey are not traiDed. They are nat famjljar with whit caaJd 
bappen. Maybe it basn 't happened in IIIIDY years. Of course it 
happened in the 401, but it basn't bappeaed recently. You are aat 
trained with wbat you dealing with, cvm tbough you tldak It is aat 
daDgemus. Tbese are military expeds that we have on our Sid 
aDd our contractors arc experts. 1bcy know wbat they am doiq, 
when they see an ordnance item they UDdentand it, tbat is why we 
have tbem on our staff. Children have b-. killed in san Dieco· 
Intoxicated individuals have been injured. 'lbls happeas 
nationwide. Example, New Jersey, we started a cleaiance lib we 
ue doing here. At Flsenhower Elementary School, a Wodd War 
I 1918 shell was located. We didn't think there wu anything 
tbere, but we found over 20 live shells in the school yards. It is 
dangerous, and it is not just here. I know you get frustlated with 
the ordnance problem you have. UnfortuJiately, it is not just here. 
It is nationwide. 

Rtp-atrd the above statement in Spanish. 

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

Rtpatrd the above statement in Spanish. 

Further discussion of the types of ordnance. Chemical weapons, 
chemical agents, Vf!tY nasty stuff. Components of these, fuzes, 
boc:Jstas. Further explanation of what onlnance is. 1bia is what 
you have at this time. 'Ibis is known as a formerly used defmse 
site. Tbe way our program worb is that Huntsville hal been 
designatM as a center for expertise for this ordnance dispmal 
Tbe Corps of Engineers hires other expertise such as Wayne 
Gallaway and other individuals that we have and aue setup to wort 
for several geographical districts. In this case, we aue 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 Lostritta: 

Roland Belew: 

• 

Bepeated the above statement in Spanish • 

Tbe next slide are pictures of what we are investigating llld 
believe may be cmlnance CODtamination. Don't be sboc1ced at tbe 
111111lben, it is a ~ tbat is not exact. 1'1lae aze a nmntw of 
sites naaionwiclc we are investigating for reasons we tldak diD 
maybe orrtnaJw! contamination. 1'bae am some Jmown ma in 
Puato Rico where we absolutely bow tbat there is O&d••nce 
c:mt;urrinatim. 'lbae are others which we go thmuah Oil a 
database and we look for key WOlds such u there wu u air field 
tbere. We go down a very long list of possible contamiDifM lba 
and we have fiDally reached to the ones on CuJdn. CulebJa 
onfnaace problem is on top. We are slowly warldag 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 sita are 
Hawaii, Alaska., Puerto Rico and others. Please stop me if you 
have any questions. 'Ibis meeting is for you. We are heft to any · 
your questions. This particular slide is not in spanish. I wanted 
to give you some understanding of tbe dollm being speat to 
cleanup sites. Not just hete in Puerto Rico, but here and abmad, 
we are at $4S,OOO,OOO.OO, cleaning up sites around the Unital 
States. That is how imponant DoD feels this ordnance project is. 

Of that $45,000,000.00 who gets that, is tbat by conttactor7 

Tbat goes through our division to CODtlactors 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 Bleb. We 
pay them money to do the engineering studies: what do we do 
with the rest of the items, where is the coutamjMtion. It will take 
tbem approximately one year to do those studies. 

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

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

Mike Loslritto: 

Lt. Col. Benton: 

Roland Belew: 

• 
Alfonso O'Neill: 

Mayor Ramin: 

Roland Belew: 

• 

done. If we relied on just 600 people to do the emile nadon, we 
will probably do one site every teo yean • 

Let me intaject. I believe your question is why we are DOt Uliaa 
mililary units. 

Yea. 

Yoo kDow tbat tbe Army, Navy, Marines, everybody is 
downsizing, we don't use militaty UDita except in those difrenDt 
types of cilcumstaDces, odd cases, sometime overseas. We co ill 
aDd use units tbat are away from a military reWed ldivity to do 
iL Our desire is to use tbe civiJiaD side of tbe Corps of Bncineen, 
aad we don't have tbat active workforce, we get tbat espertise 
from contractors. In essence, in trutb, tbese CODttaCIDn am 
former military. So the expenise you are talking about is DDW 
relired military men in many cases. Tbey have to be qualified, 
Mike Moran is former military, all tbcse guys out there who am 
uow wearing civilian c1otbes are fOIIJJer military, llllkiDg mom 
money, coming back during the work "et=ssary. But we jut daD't 
have the military services available to do the work. 

In all cases they are all military retired employees. Furtbc:r 
djs"ssiou of the Culebm pmc:ess. I will get into the basic aDd let 
Mike Moran tell you what he is going to be doing tbe FJamiDp 
Beach project. If there is no bomb visible, if them is 110 
imm,t;am danger to what we do first, we go straight to wbat we 
call engineering evaluation and cost analysis, tbmugh Mr. Ieff 
B1eke. We do not use for this evaluation for Mr. Mike Moan. 
There are a lot of sites with bombs laying around, and we do tint 
of all what we call the time critical removal. 

Pepeated the above statement in Spanish. 

(Conc:ems were ezpzessed by former Mayor Ramin PeliciiDO u to 
wbethet the ordnance removal work going to include the wata'l) 

Right now, we must take it one step at a time, our first priadty 
right now is cbildreft, residences, and anybody on the Jaad. 1'lllt 
is where you will have your first possible injuries. 'I1Iae 
particular contractors are here to investigate what is on tbe Jaad. 
Unfortunately the answer is No. We are laking this one step at a 
time. At this phase we are going to look at what is on die JaDd 
ancf then after he (PSE) gets done with the engineering studies, be 
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• Mike Lostritto: 

Roland Belew: 

Alfonso O'Neill: 

Angel Lupiauez: 

will write a report. In this report, it will awe certain tbiDp about 
the water, such as examinarino of the wa1a', etc. 'Ibat is 
someth;ng that could be done under a futule coat:ract. We 
welcome any letters that you would like to write in to the maJ0111 

office, we will pursue those. Anytbin& that you wish to addlea. 
I want to addles& that number one. Tlda is tile tint pblle. We 
just got here aDd we are going to do tbe laDd first aad dim after 
the laDd is done aad you are satisfied widl what we are doiD& Oil 
the lllld, tbeD let us JDO¥e to the water, but we caDDOt do bodl at 
tbe same time. "''be answer again basically is no. Let'• do tbe 
first thing done first. Again, suatqy is for Mr. Mike Mona to 
do tbe time critical removal first aad Mr. Ielf Bleb wiD do tbe 
mginrnjng studies. After tbis 1eport is finislwl, we will &We tbat 
report to you. You are going to have that report for 30 dayL 
You may not agme with it, yes I do, no I don't. You may say, 
•you forgot about the bombs over here, let: me give you somedrinl 
you may not know, there is a bomb over here. • 1'bat is what we 
want to know. Then after it is all agn:ed on the approadl aDd 
sites, then we go over here to the final n:moval, which c:ouJd be 
oae and one-half to two years away. Right now, we need about 
a year to do a study to know arul what is contaminated whal is not 
aad how to come up with a list of all changes to p1 n to you 
thai say this is how we tbiDk we are going to cleanup these is1aads. 
And that is how this report will be pi: 1: ntcd to you • 

How do we get a copy of this report? 

There will be more public meeting as we go on. There wiD JD&D 

meetings and announcements aDd then tbere will be copia in tbe 
libraries, how ever many depositories you \vant, the mayon office, 
tbele will be number copies. We can give you as many c:apies u 
you would like. 

Repeated the above statement in Spauish. 

Is tbis just limited to just Flamingo Bay? 

Geuera1 dlfrnssloa as of the specific sites. U you know of aay particular site or balllb, 
what should we do'l 

Roland Belew: Notify Mr. Mike Moran or Mr. Jeff Bleke. Mr. Btem will be 
numing newspaper articles with his telephone number in it aad 
address. If you know of any locations, please let: me Jmow, 
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Mike Lostritto: 

Jeff Bleb: 

Lt. Col. Beoton: 

hcnuse that is how we can put tbe report togedlcr. We think we 
bow tluough an archive search of whae. •• we bave a COOd idea 
of wbele the ontnance is located. But what you ask will be 
aDSWer during this ESE process. 

Some people read the newspaper, some don't. Could we ba'le his 
aame, addias, telepboae numbers in an information sbeet. 

We will do tbat, yes. 

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

GeDeral dlsmssion or Lt. CoL Beaton, RolaDd Belew ud Jeff BJeke as to tbe ptm of 
pttlng the word out, Le., posttna notices arcnmd toWD with nPJD•, addresses aad hleJt'oa 
ll1UDbers of IDdivlduals to ccmtact or notify for ordnance project. 

Roland Belew: 

Elsa Jimenez: 

Mike Losui.tto: 

As I mentioned, I am the Project Manager on site here, I haw 
Mike Moran and Jeff Bleke, two contractors worldng for me, aDd 
tbe Corps of EDgineers in HlllltS'YiJle is worldng b.- the 
Jacksonville District. Tbere are plenty of people you caa coatact 
Apin, for the land sites, we ~ going to do an eagiDeerjDg 
evaluation, cost analysis with public input. From that we are 
gojng to come up with a documented decision or adiaD 
memorandum. Tbat will lead to removal action, removal acdoa, 
in other words actually removing the onfnance In other waada 
educating the public, showing your cbildrm 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 goiDa 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. 1bey 
recently obtained an archive search here which then: are several 
copies here in the mayors office for you to look at. Engineers 8lld 
UXO Specialist put together this report as to what bappeaed here 
during the 1900s and whem they thiDk the ordnance bas 
c0111aminated. 'Ibis will be given to Mr. Jeff Bleb and he will 
continue to use this to come up with a plan and this is the archive 
seuch and I am not sure where Elsa has deposited these. 

R«pated the above statement in Spanish. 

My understanding is that this is the result of 1975, 1974. Is ~ 
ordnance here since 1901. 
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Roland Belew: 

Alfonso O'Neill: 

Roland Belew: 

Alfonso O'Neill: 

Yes, there is ordnance possibly hae aiDce World War D. Tbele 
have been marine bases here since tbe early 1900s. Mike MODD 
has a better outline of the island and I will let MiD aplajn iD 
mme detail. 'Ibis picture is a apan of the archive and you can see 
tbat this picture is from 1944. 

Repeated the above statement in Spmish. 

Read the an:bive report at your 1eisum. 

Repeated the above statement in Spanish. 

General dhen•on in spanish nleaaa loation. Mayor of Culebra. Maria Padrml, 
F..plaDatlon by Alfonso O'NeiD and FJsa Jimenez 

Roland Belew: 

Alfonso O'Neill and: 
Elsa Jimenez 

Roland Belew: 

Alfonso O'Neill: 

Mayor of Culebra: 

Roland Belew: 

Plan of action. 1bis is our plan of action. Public rnreting, 
workshop, telephone contacts, public contacts is something Mr. 
Bleke will be doing. Posting notices, public meetings lib we am 
having tonight. 

Rrpeatrtl the above statement in Spanish. 

F"mally, I would just like to talk about what we will be doiDg at 
Flamingo Beach. Even with the removals we will do at flamiD&o 
Beach, we cannot be IOOCJL c:enain that we ate getting c:veryddDg. 
We will do everything we can to try and remove everytbiDg, but 
we cannot be absolutely sure we have gotten everything. ThD iJ 
why we must have community awareness, community trliDinc u 
far as what to do, when you do see something. Even if it loob 
lib nothing, a lot of this does not look lila: ordnance, we need to 
be aware. 'Ibis is a concerns for your six or seven year old 
children. 

Repeat~ the above statement in Spanish. Translate question 
presented in audience. 

If we cannot guataDt= lOOS clean up, can we put up a falce 
amund those areas not guar.mteccl to be safe. 

My answer is that if we are working on a five acre uea, we 
cannot guarantee that we will find ever:y single piece of ontnaDM 
But as far as other an:as, that will be a part of tbc final report tbat 
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• Question: 

Ramin Feliciano: 

Lt. Col. Benton: 

Joizce Andrades: 

Digna Feliciano: 

• Roland Belew: 

Alfonso O'Neill: 

Lt. Col. Benton: 

• 

Mr. Bleke will rec:ommeud and we wiD oonsider it. We bave a 
report such u that from Califomia Jiabt now • 

TJ'Inslptrd by Elsa 8Dd Alfonso. 

Has cooccm over the loss of trails and fish 8Dd wiJd1lfe. Allo 
denied access to the beach. 

We have a clock. We am doiaa Flamiqo Beach, aow. 1"bea we 
will perfmm a cost lllllysis. 'l"bmuuh tbat we will dete wiDe what 
an:u sboukl be developed. We will talk and meet with tbo Full 
aDd Wildlife peaple on wbae they WIDt to use tbe trails ad tbiD 
we wiD look at, can we do it, is it feasible, eagineeriDa wise, aDd 
is it cost effective. 

Question to Mr. Belew, what process; otber tban Flamingo Bay 
where we have an immediate need to tab care of. 

I believe bis reference to ••• at tbe narthwest peninsula Appumdy 
be would~ to know wbat the futute plaDs are in tefeteuce 1D tbe 
northwest peninsula I anticipate that we will not be able to get in 
tbae to do fishing... Is it going to be a part of tbe study? 

That is exactly the answer, we were out there yesterday, aDd tbe 
day before, and, it will be a part of tbe study. We am cleuina 
palbs so that people can walk. We can do that, however, any 
other fishing, endangered species and bilds, etc., wiU have to be 
ch:ared by tbe Fish ancl Wildlife Refuge. Tbere may be reuana 
other than bombs that they don't want you there 8Dd we are not 
involved in. 

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

Translated above statement in Spanish. 

What about future land use1 
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Roland Belew: 

Ramin Feliciano: 

Lt. Col. Benton: 

Roland Belew: 

As far as futute land use, the c:ontractots will need to pt tbat fmm 
you as far as the scbedule goes, roughly app&ox jmatrjy ODe yar 
fmm now. 

Reference the study. 

We will be starting that study the middle of August 8Dd tbey wiD. 
be bact. You need to be ma1ring your deailes kDowa 10 ·tbla 
poop. Really u Mr. Belew hu said, your int&est, wbat JUII 
WIDt to do, will carry peat weigbt. But it is going to. We hue 
a contnct effort, we have a time 1iDe to meet. Let me tell you the 
true is, we never' meets those tbinp, tbiDp 10 on. We haYe 111 
iDtaaction ptocess. We find more, we dilcover mom llld we may 
be doing this for one, two years. It may subsequendy ctanp 1D 
include (ordMDCC in) the water, I don't bow. An I can say is 
tbat we am starting in August, you, Cu1ebra DeveJopmeot 
Corporation, etc., need to be thinJdng about what your desims ue. 
Talk to the FISh and Wtldlife Service, becanse they am VfllJ 
impo11ant, they will be involved, they coutrol a very larp portiao 
of this island, as you are well aware and all of that will be comina 
out in public meetings, but I, the U.S. Army Corps of Pngjneers, 
the fedaal govemment, does not tdl you how you are goblg to ue 
your Janel. The rJSh aod Wildlife Service might. If you ue &oiD& 
to go out and do things which are dangerous, that is gohlg to be 
your derision. We will tell you tbinp you shouldn't do, we will 
try and protect the public, but we don't tell you your loag I'IDp 
development. I don't have that authority. 

What we will do, tbis is tbe first town meeting, but what we need 
to do next is get with individuals like yourself for the next sevezal 
mcctinp 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 11"0111 audieDc:e reference statements made earlier about bombs at Flamh•o Bay. 

Alfonso O'Neill: 

Roland Belew: 

Wu it an exception that we made to allow people on Fl•nrinan 
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 
kaow there are bombs and people are drivina teat pep in tbe 
gmunds and it is our opinion that there could be an accident. 
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Question: 

Lt. CoL Beaton: 

Benjamin Perez: 

Alfonso O'Neill: 

Roland Belew: 

Maria Padron: 

Roland Belew: 

• 

• 

Tbe.re are no bombs possibly on the surface, but tbae is a 
possibility that because they ~ tbae and build a me for ooa1dn& 
bat dop, that me, there could be a bomb 11Dderaeadl tbo puuad. 
Tbat is why we ue saying we don't want anyone there. We Wlllt 
tbe campgrouuds to be perfectly dar. 

When was the last accident or explosion? 

'I'he 81dlive SUdeS sometime in tbe early 1960s. 

How ue we going to dispose of any bombs we find? 

Translated in english. Tbe qnesrim is how are we &oinc to 
dispose of any bombs we find? Any 1ive bombs we fiDd1 

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 tbe first meeting. We will set up through Jacbmaville 
~ Corps of Eagineers, replar meetings tbat will be with tbe 
Restoration Advisory Board. These will be regular !IW!tinp, 
however frequent the local community would like them llld abo 
we will be talking to you more about this, so don't thiDk this is it 
for many, many months. Tbe JacJaonvillc District aDd San Juan 
office will be communicating with you on a regular basil. You 
will elect a co-chairman, whoever you want that to be, and tbeD 
Jacksonville Corps of Engineers will elect a co-chairman and you 
will have to communicate lilce tbis on a regular basis. Two Jut 
things, I would like to introduce Mr. Mike Moran and he will tell 
you what he will be doing in Culdml Beach and after this meetjnl 
is over, if you would like to point out different areas on tbe 1111p 
as to where things are, take the little sticky and put your 111me IDd 
put an arrow on it and this will help Jeff Bleb to further zero in 
on the areas he may not know about. If you would lib to do tbaL 
I think he pretty much knows all the places, but I tbiDk he would 
appreciate it. So, I will tum this meeting now over to MiD 
Moran so that he can tell you what he plans to do at Plamingo 
Beach. 
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Mike Moran: 

• 
Alfonso O'Neill: 

Mike Moran: 

Alfonso O'Neill: 

Mike Moran: 

Alfonso O'Neill: 

Mike Moran: 

• Mike Moran: 

Alfonso O'Neill: 

Mike Moran: 

Alfonso O'Neill: 

Mike Moran: 

Alfonso O'Neill: 

• 

1bank you Roland. Every employee at MTA realira bow 
important our work is. We are here to make your isJaDd as a 
u possible. We are going to start with a very small part, tbat il, 
the five acres at the camp ground. 

Starting next week we will have teD master explosive oMmmce 
technicians here from MTA, plus we wiD have two local people 
wbo will be working with us· to clear tbia site. 

All of the master EOD TedJnicians ue either retired military or 
~ military with many, many years of experience. Tbey am 
vecy good and I recognize them for what they ue, they are really 
top notch people. 

Tnmstated above statement in spanish. 

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

'franslatrD above statement in spanish • 

First we will find the piece of ordnance, with a mai""""M"", 
which is a stick with two sensors on it that measures if then is any 
metal in the ground. 

Translated above statement in spanish. 

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

Tr;!nsJ;stM above statement in spanish. 

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

Translated above statement in spanish. 
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• Alfonso O'Neill: 

MibMoran: 

Alfonso O'Neill: 

MibMoran: 

Alfonso O'Neill: 

Mike Moran: 

• Alfonso O'Neill: 

Mike Moran: 

Alfonso O'Neill: 

Mike Moran: 

Alfonso O'Neill: 

• 

1'llae we will gather all such munitions and probably on Tueldaya 
llld Thursdays we ue pretty sute it will be dae daya, w willut 
charges on top of those munitions to destroy them. 

Sometime however, the munitions is too clangemus to be moved, 
in that case, we wiU blow it in place. 

Tnms'atewl above statement in spanish. 

We hope that we find nothina, but we miaht and if we do, tbm we 
must make ex.plosion too Ullfortullately. 

We have prepared a work plan and a statement plan to e11111m 
everyone's safety, to include our own. We have c:oordiDaled with 
IDIDY agencies that you see heft, the police, apnci• in the 
government in Puerto Rico, muaicipal government, Corps of 
Bnginren, aDd other fedaal ageacies, such u the Fish aad 
Wildlife. We spoke with the Coast Guard early on aDd odler 
federal agencies. 

Again, our company MTA, while we are small, we have 
successful completed thlee other projects similar to thil ud the 
people who work for us are very good at what they do aDd we 
think we are good at our planning and our directions to iDiure that 
everyone gets the job done safely. 

Translated above statement in spanish. 

Let me echo Mr. Belew's CODlllleDts. Please, please if you fiDd a 
piece of ontnance or a bomb, don't touch it. Let SOIIlCOIIe bow 
from the police or the Corps of Engineers. Please daa't pick it 
up. I saw two this week that someone bad picked up a lbell aa 
their shoulder and I think they were going to brine to cJua. 
Please leave it alone and let the Corps of Pttginrers lmow about it. 

Translated statement/question in spanish • 
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Roland Belew: If you didn't undersumd wbat he was saying, a f&tba' gaw his IDil 
a projectile 40 or 60 mm, pve it to bis son for sbow lid tell in 
South Georgia, no more than tlu:ee moatbs ago, tbe child toot tbe 
CJldnanrA: to IChool, and passed it around. At recess, almnst wbeD 
tbe day was over, it was dlupped aDd d...,., ad sevcaly 
iDjuled several childral. 

(Geaeral dkrqaloa over the lnddegt. Also coacea • as to wbetber or DOt lips •ovid be 
posted.) 

Roland Belew: I disc:nsstd tbat earlier with the Mayor about tbe sips, hec:at•• at 
otba- siU:s I go to, they have sip. You do haft sip ba 
someone bas made a good attempt at tbat, aDd we will try to help 
you put together cvea better signs. Yes in english and in lp"risb 

Questloas aad comments from Mr. Richard Klealer oa ladlriduals taJdnl ontnanne a 
souveairs to San Juaa. 

Roland Belew: 1bat has to stop, we will follow up on tba1. 

Alfonso O'Neill: 

Comments from the Mayor of Culebra. Addltloual comments from Mr. Jolzece Aadradel, 
spoken ia spmish. 

Lt. Col. Benton: 

Digna Felici;mo: 

Lt. Col. Benton: 

At this time if you have any questions we are pxepared to anawer 
tbem at this time. 

Tbank you for at least getting something started. 

Ale thae any other questions. 

Questioa or COial'll of the dasiD& of the beach. 

Lt. Col. Benton: lllitially, starting the 15th we will close the area starting fmm tbe 
park gale in Culebra all the way beyond tbe disposal aza. 'lbey 
will be working Monday through Friday. On the weeJcrncls, tbe 
beach will be opened so that people can use the beach. For a two 
week pc:riocl. Any other questions • 
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C0DarJJS OD bow to contact C0Dtraetors aDd otber omc:ials. 

Lt. Col. Benton: 

Lt. Col. Beaton: 

Again, you can cootact me or Elsa Jimenez at the Corps of 
Fngjn""'D in San Juan aad we will get in touch with tbe 
c:amracams for you, again, if you fiad anytbiq out tbent ad they 
will dispose of the ordnance 

Tbey will be going around tallcing to iDdividua1a aDd pmvidiaa 
informarim. Any other questions. 'IbaDk you for c:omblg • 
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LIST OF ClTIZENSIINDIVIDUALS WITH 
COMMEN'I'S OR QtJFSnONS ARE AS FOLLOWS: 

Tbe Mayor of Cultbra (Mr. Soto Ayala) 
Allpl I Jtpinez 
1oizce Aadrades 
MariaPadmn 
Benjamin Pacz 
Dipa FeJiciaDo 
Richud KJealer 
Ramin Feliciano 
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US Army Corpa 
~EnglnHra • 

INFORMATION FACT SHEET 

May 4, 1995 

Ordnance and Explosive Waste 
Removal 

Flamingo Bay Area, Culebra 

What is hgpening qt the 
Flqmingo Bqv rqmprround? 

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 F1amingo 

iCBCh area on Culebra Island's North­

west Peninsula. The ordnance removal 

activities will begin on May l5 aDd 

should be completed by May 26. 1995. 

The project site is on public land man­

aged by the Pueno Rico Depamnem of 

Natural and Environmental Resources 

(DNER). The work requires closing the 

campground operated by DNER for two 

weeks. 

The U.S. Anny Corps of 

Engineers ( USACE) has conuacted with 

MT A. Inc. of Huntsville. Alabama to 

conduct this work and elimiDate any 

possible impact upon hwnan health and 

safety by safely locating, idcotifying, 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 DNER 

Nature Trail and the Flamingo beach 

campground is located. This action will 

locate ordllance below the soil swface. 

W1w is this proicct being done 

qnd who qm for this? 

In 1986 Congress established 

the Defense Environmental Restoration 

Program (DERP) Ulllk:r Public Laws 99-

j 190 and 99-499. Under that program 

are two subprograms: the Installation 

Restoration Program (JRP). for active 

military bases. and the Formerly Used 

DefeDse Sites Program (FUDS) which 

deals with the Culebra Island site. Un­

der DERP. the Defense Dcpanment's 

goal is to remediate environmental prob­

lems 00 present and fonneriy owned or 

used sites. USACE was given the man­

agancnt and execution responsibilities 

for cleanup activities at fonneriy used 

Department ofDefensc lauds. 

One of the major objcc:tives of 

the DERP program is to remove ord­

DIIICe and explosive waste. Huntsville 

Division. U.S. Anny Corps of Engineers 

JaeklonvUie Dlltrict 
AadUes Oftlee 

is R!SpOIISlble for dlis objective. In 

Huntsville. a team of engiueas llld 

other specialists study sites tbrougbout 

the countty to detennine wbcther ord­

naac:c still exists. 

This project is fiJlly fimded by 

the Federal Govermnent. &timated 

cost of the cleanup work at the 

Flamingo Bay campground area is ap­

proximalely $350.000. 

Is tl¥ nublic sqfe? 

Safety is the U.S. Army COips 

of Engineers' paramount conccm. The 

contractor's team consists of highly 

skilled unexploded ordaaoce superviscn 

qualified in explosive ordniDce disposal. 

1be U.S. Army Corps ofEqincers has 

reviewed aU of the contractor's work 

plans and safety procedures to ensure 

the work is performed in a safe DUIIIDel'. 

In addition. all site persotmel will re­

ceive daily safety briefings, with periodic 

quality assurance checks pcsbmed by 

USACE ordnance experts. A Corps of 

Eogincers representative from our 

Aatilles Office will be on site for the du­

ration of work. 

Whqt it the histtUJ1 oftld.t mer 
From 1941 to 1975 the U.S. 

Navy used the Northwest Pt'rinnla far 

shore bombardment centered on white 
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washed rocks along the sbon:tiRc. simu- ADalysis (EEICA). The purpose of the Wll{! il. fb.l. COiftlJ" (fl,'C. DUraDf/.11.1. 

• 'cd gun cmplaccmc:ms, WWD M4 Shcr- EEICA is to clctamiDe the exu:m and u- mlttlll.lllfU £aDIIHJillllll, 
&DID taJiks mi fUel drums. T1u: mid- of • • eYBluate ranecfial 

Qucstioas on tbe usc oftbe camp-
- (jllliiiiilii!IM, 

peaiusula area wu uscct far aapa1m IIUl air- a1uaatM:s available. aDd select the best 8ftJUDd sbou1d be addressed to: 
craft delivery of men bombs aDd lOCkets. way to mnecti• the site. The fiat step of 

The nonh pan of the peninptla is now used tbc EFJCA is a sum:y to delcrmine the ex- Mr. Abnluan Pda. Execalive DireciDr, 

by the U.S. Fisb IIDd Wildlife Service teal of cmllllm:e c:oatzmrination at the aiDe Culcbra Conservation Autbarity 
Dcplra:ucut ofNatural aDd ED1iauwn !raJ 

(USFWS) for the Culebm JslaDd Nalioall silas idcntjficd above. The inf"omlaticlll Raaurces 

Wildlife RefUge. The Govenaneat of p1beaed will be die basis to dctamiDe if TelepboDe: 809-742-3.525. 

Puerto Rico DNER. manages the southr:m aad wbat tUrtbcr ICtioDs are nccessuy at 

pan of the pC'IIinsula for public Clllllpiq. tbe fonDer Navy JUIIDCl'Y traiDiDg ami 

hunting. scuba diving. fishing and waJkiag. bombiDg rages. 

Art other aregs on Culebra beitnr Wbq cq« I qt«tqct tor more 

CJU"ined? laf,.,..,Wgp? 
Yes. the island of Culcbra aDd die 

adjacent 20 cays are being examined. An lebmpBJcp 

OrdDance and Explosive Waste Archives 
C\earcb Rcpon and site inspection were U.S. Army Corps of Engineers 

,nductcd in Febnwy 199.5. 1he arcbives .Aatilh:s Ofticc 
AlTN: Elsa Jimenez. PAO search fePOR determined that convmrional 400 Feu11mdcz Juacos A vCDUe 

explosive ordnance remains at the former Sill Juan. Puc:no Rico 00901 
• 

Navy bombing aad gwmcry training raages. Telepbone: 809-729-6876 
including the following areas: II' 

• Northwest Peninsula A1foDso O'Neill 

• Cayo de Agua or Agua Cay - at project site (I S-26 May 95) 

• Cayo Lobo or Cross Cay 

• Cayo Alcarraza or Fungy Bowl •• 'lllll!!lllc 

• Los Gemclos or Twin Rocks U.S. Army Corps of Engineers 
• Culebrita lslaod Hul:lsWlc Divisioa 
• Cayo Tiburon or Slwk Key ATJN: Roo Belew 

• Cayos Gcniqui or Palada Cays P. 0. Box 1600 

• Cayo Botella or Cayo LadrD1l. Huaisv11le. AL 3.5807-4301 

What is the nm Dhll$1 for tM« 
Whm cqn 1 get more information 

fl thqf IUOi«ts?. 
otb,cr ar1.111? 

Relevant documentation compiled 
mMarcb 1995 the U.S. Corps of 

aad geuaated far this work bas beell seat 
.::nginccrs contractor (ESE Inc. of 

to tbe Culcbra Public Library, Escudero 
Gainesville) began the next phase of tbe 

Street wba'e a repository bas been 
project. the Engineering E valuatioa/Cost 

esrablisbai. 

• 
. . 
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C ulebra Island 
National Wildlife Refuge u.s .. Army Corps of Engineen 

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

lYpos de mwdclones milllllres que podrlan ser enamtrados en Ia Isla de Culelnw yen los Ct9W · 
alrededor de Ia isla 

81mm mortar...,. body and fin 
-mbly. Culebra display 

AMalyp.e.,....... ........... 
tie I I nun, ultiWcf&. en Cule6ro 

T1ny Tim rocket on DNER beach 
Cohete tlpo "7Jny n,... en IG playa 

deDRHA 

ProJectile, CUiebra ordnance display 
Proyecdl. uh~Wcf&n de munldones 

... c ..... 

5"" rocket on FWS property 
Cohete de s• en Ia propledod del 
Serwfcfo o PeiCCI y VIda Sflveatre 

HK 14/15 bomb fin on G1nhpd ...c 
Aleta de ...... MIC 14111 

• ......... & ..... 

Downtown Culebft ordnance display 
&ltlbkl'n de munldones en Cule6nr 

CAUTION: 
If you see anythlns that resembles 

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

Please contact the proper autho,.,. 
PRECAUCION: 

Sl uJted ve a/gunas munldonet que M 

asemejen o /as mosCI odor, no /01 toque 
o muevo. Por favor ponpme en 

(Ontacto con /01 oucorldada 
perclnenta. 

• CulebraJsland ~WR • Culebrn Island NWR • Culebrn Island NWR • Culebra Island 1\'Wlf • Culcbra Island NWR • 



• 

• 

• 

Types of Ordnance 
that could be foWld on Culebra Island and surrounding cays 
lqJos d8 namldones mllltt.res que podrlara ser erramtrlldos 

r.Pr.1 
~ fnlla Isla. Crllefn. y fnllos cayos illrethJdDr de Ia Isla 

PGDible oaw, North Bay, Caya de Lula Pena ,..,_ ....... ,.,..,.,.,.. ....... 
•• ...... Hone. Cayo Lull Pe1ia 

u.s. Army Corps of Engineers 
...,... Camp, empty 

projectile at DNER oftlce 
....,.ectlfM YGcloa an "' 

offlciiMI fie DaNA. 
.. ., c:.m,. ..... 

HE bomb frapnena. 
Cayo del Apa 
Fratmentos de bomba 
de alto exp/oii'IO en 
Ccryo al Apa 

, CAUTION: ~ 
If you see anythln& that resembles 

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

Please contact the proper 
auchorid~ 

PRECAUOON: 
Si usted ve alpnas munlclones que se 

asemejen a las mastraflas, no las 'COfJU• 

a mueva. Por favor poii(Gnse en 
contacto con las autorldades 

HE bomb fraamena on Cayo Botella Pracclce bombs on Cayo Botella 
~ fMrtlnentea. ~ 

,,.......,....de bomN a alto explolivo Bomba• de pniCtlca en CGyo Sotello 
enCapiJGtalla 

• Culcbralslandt\WR • Culcbr.rlslandt\WR • Culcbralslandl\W• CulcbralslaudNWR • CulcbrJ lsland:\'WR • 
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UIAnnyCoi'J)I 
of EnglnMra. 

HOJA INFORMATIVA 

~de mayo de 1995 

Dl1trito de JacklonviDt 
Ofidna de Ju AlldJW 

Remocion de Residuos de Municiones y Materiales Explosivos 
del 

Area de Acampar en Playa Flamingo, Culebra, Puerto Rico 

;Ou; ut4n hmcntlo en Ia 
Plqyq flqmjnro? 

El Cuerpo de lngenieros del 
Ejercito cornenzani a buscar, con Ia 
intencion de remover,los residuos de 
municiones y explosivos que pueda 
baber eri~el area de acampar de Ia 
Playa Fl~go en Ia porcion noreste 
de Ia peninsula. La Oficina de las 
Alltillas del Distrito de Jacksonville 
supervisara las actividades de 
limpieza y remoci6n que comenzaran 
el IS de mayo y deben estar termi­
nadas para el 26 de mayo. El area 
donde se desarrolla el proyecto est8 
bajo Ia jurisdiccion del Departa­
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 durante los dias laborables 
en el area de balneario. 

El Cuerpo de lngenieros ha 
contratado Ia fuma MTA de 
Huntsville, Alabama para realizar es­
tos trabajos. Con los mismos se 
eliminara cualquier posibilidad de 
riesgo en torno a Ia seguridad y salud 
hurnana al poder localizar, identificar 
y disponer de todas las municiones 
en el area de acampar. 

Este esfuerzo inicial, cono­
cido como Accion de Remocion In­
terina, se liurita a Ia restauracion de 
un irea de cinco ( S) acres donde esti 

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

i Por cui If I!EC d trqbqio y qut;n 

JZ8IJ1. 
En J 986 el Congreso Fed-

eral estableci6 el Programa de 
Restauracion Ambiental del Depana­
mento de Ia Defensa (DERP) medi­
ante las Leyes 99-190 y 99-499. El 
programa funciona con dos subpro­
gramas: el de Restauraci6n en lnsta­
laciones Militares, o sea. en las bases 
militares que alin se encuentran en 
uso activo y el de Lugares Previa­
mente Utilizados por el Departa­
mento de Ia Defensa, el cual aplica 
en este caso de Culebra. El objetivo 
del Departamento de Defensa con el 
Programa DERP, es remediar los 
problemas ambientales en lugares us­
ados actuahnente o previamente por 
Ia agencia federal. AI Cuerpo de In­
genieros del Ejercito le asignaron Ia 
n:sponsabilidad de administrar y eje­
cutar las actividades de limpieza so­
lamente bajo el programa de los Lu­
gares Previamente Utilizados por el 
Departamento de Defeo~. 

La remocion de residuos de 
municiones militares y explosivos es 
uno de los objetivos principales del 
Programa DERP. A nivel nacional, 
Ia responsabilidad para que esto se 

lleve a cabo recae en Ia DivisiOn de 
Huntsville del Cuerpo de lngenieros 
del Ejerciro. En Huntsville. grupos 
compuestos por ingenieros y espe­
cialistas en aspectos de seguridad es.. 
tudian diversos lugares a traves de 
toda Ia Naci6n con el fin de determi­
nar si aUil existe contaminacion por 
actividades militares. 

Este proyecto es fiiiiDciado 
totalmente por el Gobiemo Federal. 
El costo estimado de los trabljos de 
limpieza que se haran en el 6rea de 
acampar de Ia Playa Flamingo 
asciende a unos' $350,000. 

i Pufllc undat """' tl pjNicq? 
El aspecto de Ia seguridad en 

todos estos trabajos es un elemento 
critico para el Cuezpo de lngenieros. 
EJ grupo del contratista incluye tanto 
supervisores como tecnicos que son 
expertos en los explosivos yen c6mo 
disponer de los mismos. El Cuerpo 
de Ingenieros ha revisado cuidadosa­
mente todos los planes de ttabajo y 
procedimientos de seguridad que es­
tos seguirin a fin de ascgurar un am­
biente de trabajo seguro. 

En adicion, diariamente se 
dani una orientacion sobre seguridad 
a todo el personal que Iabore en el 
proyecto. Expertos del Cuerpo de 
Ingenieros hanin cotejos peri6dicos 
para asegurar que alU se cumpJa con 
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INFORMATION FACT SHEET 

todas las nonnas de seguridad. 
t.demas, un represensante de Ja OficiDa 

de las AntiUas del Cuerpo de lngenieros 
pennanecera en el irea de trabajo du­
rance las dos semanas que duren los 
mismos. 

CayoLobo 
Cayos Geniqui 
Cayo Alcarmza 
Cayo Rotella 
LosGemelos 

l Cv.U g lq enh:fw fw ,, 'ifllllllrl q 

E•HPPbYUk 

U.S. Army Corps ofEDaineen 
HUD1SVille Division 
Box 1600 
HUDDVille, AL 35807-4301 

Page2 

1CuM q lc blrtqrie de atq circgl lat 'lrR tjnml 1D6""' ,_, cnm•M ,..,..... 
Entre las aAos 1941 y 1975 Ia El mes ~ mazzo de 1995, QA• •"'r'e='t 

Marina utiliz6 Ia porci6Jl ncnste de Ia el Cuerpo de lnprlieros conttat6 Ia Se ba dejlldo capia de lol dacu­
peninsula para llevar a cabo pricticas firma de ESE de GaiDsville. Florida y mentos producidos para todaleiiDI tra­
de bombardeo principalmente en el ilea les solicit6 comenzaran con otta fue bajos de Culebra ell Ia Biblioteca 
de Ia costa doncle bay uaas rocu blan· del proyecto: Ia Evaluaci6n de lnge- P6btica de Culebra, ClUe Esc:ud-o a1 
cas. Tambien colocaron a1lf emplaza- nieria y Anilisis de Costas (EVAC). El lado de Ia Escuela Pllblica. 
mientos con armas largas. tanques tipo prop6sito de este trabajo es determinar 
Sherman WW ll M4 y tanques para Ia magnitud y el tipo de contaminaci6n. .; OplCn a ct CD'""G'P llflnl "MI"' 
gasolina. La porci6n media de Ia penin· evaluar remedios altemos y seleccionar rdaduedm C91 cl4m M .,.,.,,, 
sula se uso para practicar con napalm el mejor mcnnismo para los trabajos Toclas las preptaa sobm el 
asi como con bombas y coheres inertes. de resrauraci6n. La primera parte del area de acampar deben dirigirse al: 
Esta porcion none de la peninmla la EI/AC conlleva examinar los nueve (9) Sr. Abraham Petla, Dilector Ejecutivo 
utiliza actualmente el Servicio Federal tugan:s antes mencionados y tratar de Autoridad de Conservacian de Culebra 
de Pesca y Vida Silvestre y ahi se en- identificar Ia caatidad de municiones Depanamento de Recursos Naturales Y 
cuentra el Refugio Nacional de Vida que puede encomrarse alli. La infonna- Ambientales 
SiJves~re de Culebra. El Gobiemo de cion recopilada sera Ia base para deter· Telefono: 809-742-3525 
Pueno Rico. mediante el Depanamento minar que ottas acciones pueden 
de Recursos Naturales y Ambientales, tomarse, de ser necesarias, en estas 
maneja la porcion sur de Ia peninsula y areas donde la Marina realizO sus ejer-
pennite alii las casetas de acampar. Ia cicios militares. 
pesca. buceo y hay areas de caminar. 

1ou; •fP«<D lieu• lg mpnicj9Ml 
:S~ esrlin olrtll lina de Las municiones que podrian

1 
___________ _ 

Cvldm? encontrarse en las ireas de Culebra uti-
Si, toda Ia isla de Culebra y los Jizadas por Ia Mari.aa para pniclicas de 

20 cayos adyacentes se est8n exami- tiro y otros entrenamientos pueden 
nando bajo otras fases de este pro- parecerse a las que se ilustran en Ia hoja 
grama. En febrero de 1995 se complet6 adjunta. 
el infonne de Blisqueda de lnformaci6n 
sobm Municiones y Explosivos en los .; Ouija ppctlc pmccm" tpf1U7f!q­
Archivos. Copia de este infonne se en- cl9n "'"rienN? 
cuentra en Ia Biblioteca PUblica de 
Culebra. El rnismo conllevo examjnar 
la documentacion disponible y se en­

lp Pgcrto Rico 

contr6 que aUil quedan municiones con- Cuerpo de Ingenieros del Ejercito 
vencionales en las ireas donde Ia Ma- Oficina de las Antillas 
rina realizaba sus pnicticas de tiro y de Avenida Fernandez Juncos 400 
bombardeo. Estas ireas incluyen: San Juan. Puerto Rico 009012 

Peninsula Noreste 
Isla de Culebrita 
CayodeAgua 
Cayo Tibur6n 

Atenci6n: Elsa Jimenez 
Tel. 809-729-6876 

0 

Ing. Alfonso O'Neill 
En el irea del proyecto en 
Culebra (I '·26 de mayo de 199') 
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C ulebra Island 
National Wildlife Refuge U.S. Army Corps ofEngineen 

Types of Ordnance 
tbat could be found on Culebra Island and surroundlng cays 

Tlpos de tnllflldonu mllllares que podrlan ser encorrti-ados erJ Ia W. de Cule6nl y n lo$ c.yos 
alrededor de Ia Isla 

llmm mortar,_,. body and tin 
-mbly. Culebra display 

Aletdl y part11 po1t11for fie mortero 
de II mm. uhlllld&t en Cule6nr 

Tiny nm roclcec on DNER beach 
Cohete tipo '"Tlny n .... en Ia ploya 

deDRNA 

ProJectile, Culebra ordnance display 
PNpctll, ultlbld&n de manldenea 

enCule6nr 

5,. rocket on FWS property 
Cohete de 5• en Ia f110pledacl del 
Semdo a l'eiCG 'I Vida SUvelfre 

MK 14115 bomb fin on Glnlqulw.­
Aieta,. ...... ..,.. Ml( 14115 

.......... Ge ....... 

Downtown Culebra ordnance..,., 
&ltlblcl'n de munlclonesen CideiJnr 

CAUTION: 
If you see anythlns dlat .....,..,_ 

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

Please contact the proper 
autho,.,_ 

Plt£CAUCJON: 
S1 usted ve alpnas munldonea que se . 
a..,..Jen a iaamwtl adcao no las toque : 

o mueva. Por fawwponeame en ' 
contac:to con laa CJUtorfdada 

pertlnenta. 

• Culebra Isbnd N\\lf • Culebrn l~land Nmr • Culebra Island NWif • Culrbra Island NWir • Culcbra Island ,\WR • 
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Types of Ordnance 
that could be found on Ol1ebra Island and surrounding cays 
l7po.t de rramklona rnllltlres que podrltm ser efiCDIIlrtulos 
em ltJ isltz a Culelnw y nlos cayos IWedl!dtw ala isla 

Pa.ib .. OEW, Nort:h Bay, Caya do La.a. Pena 
......,.. ,..•nldanaayd.....,ldoauplall ... 

ea....,.,.,.. do C. LU Pelio 

u.s. Army Corps of Engineers 
Loww cu-p. empty 

prwJecc118 at DNER ofllco .... , .............. 
oftldno cle DANA.. 
.. .. c ... , ........ 

HE bomb trapnena. 
CayodeJAsua 
F,......ntos do bom8o 
flo olto olfploiiYo on 
ea,o flol Apcr 

CAUTION: 
If you see anythlna that ..-rnbles 

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

Please contact the proper 
authortd-,. 

PRECAUQON: 
Sl usted ve olpntJ• munlcfona que se 

crsomeJen cr las mostnrd-. no las toque 

HE bomb frapwa on Cayo lotella 
FroptentDs de DomDa de .,,. e•plolivo 

elt Cap IJoeello 

Practice bombs on Caya Botalla 
8cNnDcra de pnrcdcCII on CGro Botello 

o muevo. Por (t:IVfW po....,... en 
contacto con IGS aucorfclada 

pertlnentles. 

• Culebra Island l\\lR • Culebra Island l\WR • Culcbra Island NWR • Culcbra Island NWR • CukbrJ Island ~WR • 
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Tot DDB 
. CSSAJ•IA 
~·DP•I[Briclpr•) 

SW,j •gt: An'aZ1galeD.ta for cul 

1- M•etiDg i• •cbeduled fo~: 
Dataa ~•day ' May,1JJ5 
Time: 7a00 P.M. 
Plac•a HUIU.cipal SHYieea 

i- Local ccmt:ac~a; · 
*DHER- Abrahaa Pella, c:c:A (7 2•3525) 

11 Ap:.r:il 1JJS 

*Mayers O!!ica- Mayor lelic ano CZUlma) (7.&2-l52ll 

3- · Bveuta for the day: 
A- Meeting With Mayor re11 1uo -Tutative early in the 

aftaJ:DDcm 

8- Oollmnmity Meeting- Praa tatiOD will J:te in Spazliab },y a 
peraon from tba AA~ille Office, probably BDg.Al~onao 
O'Neill, LTC Benton wil make a brief ~troduct1oD. 
Contn.ctozo and other s staff will ba available to 
aDawe~ uy quutiona • . . 

'· %DfomatiOD n .. d.ed for pre• taticm r 
A- Proal MD.- BxplanatiOA ot work, achedules,ancl work spaeifica 

o~ re1evanee eo the eo tY. Map c1a1izliatizlg area• to be 
off liaaita due to WOZ"k,p icularly the beach area. Any 
othu.' illfozmation of iD.t at. 

B- From EBB (C:.iD.avilla) • onatioa 011 their work. the 
Engineering Bvaluaticm.JCo t ADalyaia to explain at tba 
meeti.Dg•. Jreecl somedling !brief in writti.Dg to u•• for pre•• 
zeleaaaa and 1D!ormatio~ to pre•eut to atteaa.aa. 

s- Publici~y of aativit1••• 
I will pnpan tha illformatio to be cU&&am.inac.ed eo the public. 

loth mma and the Ma}'OZ'a of.! haa agreed to •••iat in tha 
diat~~utica of tbe ~ita~1oa• • Pr••• Releue• tar the media 
• IDvitatiDil Pl.iez'a for raaic!azl • of eulebz'a 
• bCUO messages 

fi- AllY it: ... needecl to support t pnaaat:.atioa.. 11111111: be 1danc1f1ecl 
ahead oC t:lma • 

cc.CESM-DS-e 

• 
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ANNEXH 

Appendix2 

Publie Meeting Announeement 
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US Army Corps 
of Engineers 

NEWS RELEASE 
COMUNICADO DE PRENS~ 

Aptilles Office 400 Fernandez Juncos, San Juan, Puerto Rico OO· 
Phone: 723·0 133 Release date: 21 APRIL 1995 -· . 

..... 

REMOVAL OF ORDNANCE AND EXPLOSIVE WASTE 
FROM FLAMINGO BEACH IN CULEBRA 

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-FUDS) . The cost 

of this work is funded by the Federal Government. 

The objective of the DERP-FUDS program is to 

cleanup and restore formerly used Department of Defense 

sites of which munitions, storage tanks, metals, oils 

or chemical produces mQy nav~·L~en l~ft. 

At the National level the Corps of Engineers was 

given the management and execution responsibilities for 

the cleanup at formerly used 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 COLEBRA ( Cont' d) 

The work at Playa Flamingo requires closing for 

two weeks the campground operated by the Department of 

Natural and Environmental Resources (DNER) • 

Corps of Engineers officials and representatives 

of the contractor, MTA Inc. of Huntsvi.lle wi~.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 



~uerpo de lngenieros del Ej6rcito 

1 

Distrito de Jacksonville 

.m INVITACION A LA COMUNIDAD 

REUNION 

REMOCION DE RES]DOOS DE MUNICIONES 
DE LA J!I£AYA FLAMINGO 

El Cuerpo de Inqenieros del Ej erci to de los Estados 

Unidos y el Departamento de Becursos Naturales y Ambientales 

invitan a Ius vscinos de Cul~a y personas ~ntercsadas a una 

reunion donde explicaran los trabaj os que estan pr6ximos a 

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

Restauraci6n Ambiental en Lugares Previamente Utilizados por 

el Departamento de Defensa, se removeran del area de acampar, 

• remanentes de municiones que aun se encuentran alli 

enterradas. 

Los trabajos estan pautados para llevarse a cabo del 15 

al 26 de mayo y el area de ~par per.manecera cerrada por 

dicho periodo. En la reuniiin se daran detalles de estes 

trabajos y se contestaran pr~tas del pUblico. 

Todas las personas interesadas estan invi tadas a la 

reunion a celebrarse: 

PECHA 
HORA 
LUGAR 

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

AL LADO DB LA CASA ALCALDIA 

~M~~~~~~~~~C~UL~EB~RA~,~PUE~R~T~O~R~I~C~O~~~~~~ 
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US Army Corps 
of Engineers 

NEWS RELEASE 
COMUNICADO DE PRENSt 

Aatilles Office .. 400 Fernandez Juncos, San Juan, Puerto Rico OOS 
Phone: 723·0 t 33 Release date: 21 APRIL 1995 . ,;. 

RBimCIOH DE RBSIDtJOS DE MCNICIONES 
DB LA PLAYA FLAMINGO EN COLEBRA 

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

los Estacics Oaidos au~~i6 ~~e lc~ ~~~jos de remoci6n 

de los residues de municiones que adn se encuentran en 

el area de acampar de la Playa Flamingo habran de 

comenzar pr6ximamente. Los trabaj os estan 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 Utilizados por el Departamento de 

Defensa. El coste de toda la labor es financiado por 

el Gobierno Federal por disposici6n expresa del 

congreso. 

El objetivo del progra111A es .L.impiar y resta~r 

los lugares que fueran utilizados por el Departamento 

de Defensa 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 tlNO DE DOS PAGINAS 
-- - ----- •• ·-- .. •• • .......... ., ~,., ,_,.,. 4 r./ E;LSA JIMENEZ 
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REMOCION DE RESIDOOS DE MUNICIONES DE LA PLAYA 
FLAMINGO EH COLEBRA (CONT. ) 

Actualmente se estan llevando a cabo en Puerto 

Rico dos proyectos de limpieza y reatauraci6n 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 aiios • 

Los trabajos en el area de la Playa Flamingo 

requeriran el cierre de area de acampar per el periodo 

de des semanas que tamara el trabaj o. Esta labor se 

realiza en estrecha coordinacion con el Departamento de 

Recursos Naturales y Ambientales . 

Funcionarios del CUerpo de Ingenieros y del 

contratista, ~ Inc. de Huntsville estaran disponibles 

para explicar los trabajos y contestar preguntas de la 

comunidad en uua reunion a celebrarse el jueves 4 de 

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

Mgltiples de CU1ebra. al lade de la Casa Alcaldia. 

# 

PAGINA DOS DE DOS PAGINAS 
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MT A Publie Meeting Slides 
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CULEBRA TOWN 
MEETING 

MTA, Inc. 
Huntsville, Alabama 

---------.~~----~~ 
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•I 

CULEBRA 
REUNION CON LA 

COMUNIDAD 

MTA, Inc. 
Iiunt~e,}Uabarna 

--------. ~-------------
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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 

-- ... -- --------- - - - .. . - •· . - -. ~ - - . - . -



COORD I NATION 

+ PUERTO RICO POLICE 

+ PUERTO RICO GOVERNMENT AGENCIES 

+ MUNICIPAL GOVERNMENT 

+ CORPS OF ENGINEERS 

+ FEDERAL AGENCIES 
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Mandatory Ceoter of ExeeUeoce (MCX) loformatioo Packet 
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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 CONTRAnSTA. 

• 

3 



• 

• 

• 

b 
II 
II 

I 
• f) • :1'1 

0. 
0 -...1 
m 
:) 
c.. 
z 
0 
0 
0 
~ 
0 
...1 
<C -c 



• 

PUBLICO 

• 
DIALOGO CON PUBLICO 

CUERPO DE INGENIEROS 
(JACKSONVILLE) 

/ 
\ 
"'· 

A PO YO 
TECNICO 

EXPERTOS EN OEW . 
(OEWMCX· 

HUNTSVILLE) 

• 

APOYO UUNICIONES 
V DESPERDICIOS 
EXPLOSIVOS 

APOYO 
ADMINISTRATIVO 

CONTRATOS 
IIA 
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LAS MUNICIONES SON PELIGROSAS 

• LAS MUNICIOHES SON PARA LA GUERRA 

• 

• LAS MUNICIONES HAN SIDO SOMETIDAS A CAMBIOS 

-
LAS MUNICIONES SON MAS INESTABLES CON LOS ANOS 

• LOS EXPLOSIVOS SE CRISTALIZAN 
• MECANISMOS DE SEGURIDAD SE DETERIORAN 
• UNA VEZ DISPARADA, LA MUNICION QUE NO EXPLOTA ES 

EXTREMADAMENT PELIGROSA. 

EL SECTOR PRIVADO NO ESTA ADIESTRADO PARA MANEJAR MUNICIONES 

• EL PERSONAL IIUTAR ESTA ADIESTRADO EN PROCEDIMIENTOS SEGOROS 
• LAS MUNICIONES MILITARES SE ALMACENAN BAJO 

ALGUNOS INDIVIDUOS 0 GRUPOS PUEDEN PRESENTAR SERIAS AMENAZAS 

• NIRoS HAN MUERTO 
• PERSONAS EBRIAS HAN SIDO HERIDAS 
• CRUNALES PUEDEN USAR LAS MUNICIONES 

• 
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MUNICIONS 

LA CONTAMINACION POR MUNICIONES Y DESPERDICIOS 
EXPLOSIVOS PRESENTAN PELIGRO PARA LAS PERSONAS 

EXPUESTOS A ESTOS 

QUIMICOS MILITARMES 
CARGAS DE DEMOLICION 
PIROTECNIA 
EXPLOSIVOS 
IMPULSADORES 
AGENTES QUIMICOS 

I 
uxo 
BOMB AS 
OJIBAS 

COMPONENTES 
DETONADORES 
BOOSTERS 
EXPLOSIVO 
MOTORES DE COHETES 

PROYECTIL DIRIGIDO 
MUNICIONES DE ARTILLERIA 
MUNICIONES DE MORTERO 
MUNICIONES DE ARMAS PEQUEJ"AS 
MINAS ANn-PERSONALES 
MINAS ANTI·TANQUES 

SUELO CONTAMINADO 

• 
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LUGARES DONDE PUEDER HABER 

MUNICIONES Y RESIDUOS QUIMICO 
DE ACTIVIDADES MILITARES 

TOTAL DE LUGARES: 1 7 59 

~OIDIIUICIIIIGII _,... ___ 

3 ISLAS VIRGENES 
19 PUERTO RICO 
4 GUAM 
6 SAIPAN 
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ESTRATEGIA DE CONTRACTACION 

DESCRIPCION DEL AREA. EIIAC. DISENO DE LIMPIEZA ANAL 

CONTRATOS CON SUBCONTRA~TISTAS ESPECIALIZADOS (UXO) 

REMOCIONES CRITICAS 

CONTRAlTOS LOCALES 

LIMPIEZA FINAL 

DOCUMENTOS DE CIERRE DE CONTRA TO 

• 
., 

14 



• • 
EXPLOSIVE ORDNANCE ENGINEERING 

MCX AND DESIGN CENTER 

NCP 
FORMAT FOR CERCLA RESPONSE 

• 
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El/ AC .. -r----t 

• 
DOCUMENTOS DE DECISIONES 

r 

DISERO DE REMOCION 
(SIES NECESARIO) 

' 
ACCION DE REMOCION 
(SI ES NECESARIO) 

r 

INSUMO~ 
PUBLIC~ 

SUPERVISION DESPUES DE LA REMOCION 
(SI ES NECESARIO) 

• 
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m 
us ldr'l!l Corps 
ofEngln..,., 
Rock leland astrict 

Defense Environmental Restoration Program 
for 

Formerty Used Defense Sites 
Ordnance and Explosive Wasta · 

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 Approxiaate 

Area Topo Name Other Names Former Usage Usage owner•• Size, Acres 
A-1 Isla Culebdta culebrita • OP, torpedos, Wildlife fWS 266 

& strafing refuge 

A-2 - Culebrita Strafing Water ' nrs, DNR 100 
North Bay beach 

A-S Cayo Botella Ladrone Key Aerial bombing Wildlife nrs 3 
' rockets refuge 

A-· 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-fi Cayo Ballena Whale Rock - Wildlife fWS 1 
refuge 

A-7 Cayo Pajarito Key - Wildlife fWS 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 

Bot ella resident 

A-1 culebra Island - - Undeveloped DNR, nrs, ' 598 
(eastern) several private 

residences 
•• DNR owns all water from the high tide mark out to 9 .Iles. 

22 

,..,.. 4 r.· 



• • • 
TABLE 3-1 (continued) 

CURRENT LAND USAGE 
Documented Current current Approximate 

Area Topo Name Ot"'er Names Former Usaqe Usage owner•• Size, Acres 
8-1 cayo de Luis Luis Pena Key OP, radar site, Wildlife FWS 342 

Pen a run-in line refuge 

8-2 - North Bay, - Water and FWS ' DNR 80 
Luis Pen a Key beach 

8-3 Cayo del Agua Water Key, Aerial bofti)ing Wildlife FWS 2 
Agua cay & rockets refuge 

a-t Cayo Yerba Yerba Key - Wildlife fWS 3 
refuge 

8-5 cayo Raton Mono Cay - WHdlife fWS 3 
refuge 

·-· El Mono Roco Negra, - Wildlife fWS 1 
Black Rock nfuge 

8-7 Cayo Lobo Cross Key Aerial bombing Wildlife FWS 20 
' rockets refuge 

·-· Cayo Lobito - Flight line Wildlife ns 1 
approach marker refuge 

·-· Alcarraza Fungy Bowl Aerial bombing Wildlife rws 7 
' rockets refuge 

8-10 Los Gemelos Twin Rocks Aerial bombing, Wildlife rws 2 
rockets, and refuge 
missile 

8-11 Cayo Botijuela Roca Lavador - Wildlife rws 1 
refuge 

•• DNR owns all water from the high tide mark out to 9 lliles • 

23 

5 



• 
Area 
C-1 

C-2 

c-3 

c-• 
c-s 

c-& 

D 

r 

G 

Topo Name 
Flamenco 
Peninsula 

Flamenco Beach 

Piedra Stevens 

Other Names 
Northwest 

Peninsula 

Playa Flamenco 

Peninsula 
Shoreline 

Carlos Rosario 
Beach 

Roca Pilots, 
Pilot Rock 

All other area 
c 

Mortar Range 

Airfield rifle 
range 

Southern rifle 
range 

Lower Camp 

• 
TABLE 3-1 (continued) 

CURRENT LAND USAGE 
Documented 
Former Usage 
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 ' DNR 

FilS ' DNR 

FWS 

• 
Approximate 
Size, Acres 
572 

25 

15 

100 

2 

Water, dump, DNR ' private 8327 
' undeveloped 

Navy ' Marine 
base 

Grazing 

Housing ' 
undeveloped 

Mostly 
undeveloped 
some houses 

f'WS ' DNR 
offices, 
freshwater 
plant, open 

Private 

City ' 
private 

DNR 

DNR 

80 

22 

60 

•• DNR owns all water from the high tide mark out to 9 adles • 

,.. .. 6 
24 

r. .. 



• 
Area Topo Name 
a 

I Cayo Hiltojo 

J 

It 

L 

.. 
0 

• 

Other Names 
Lower Camp 
dumps 

Matojo C•y 

Navy gun sites 
(7 each) 

Mining West 

Marine water 
minefield 

Confirmed 
water 

All other 
water 

All other land 

Flamenco Point OP 

• 
TABLE 3-1 (continued) 

CURRENT LAND USAGE 
Documented 
Former Usage 

Possible 
coastal defense 
batteries 

Aerial mining 
range 

Possible Hadne 
training ' gun 
sites,poasible 
Army gun sites, 
coaling station 
' unknown 

Current 
Usage 
fWS ' DNR 
offices 

Wildlife 
refuge 

1 known 
residenc.e ' 
unknown 

Open water 

Open water 

Fishing 

Fishing ' 
swimming 

Mostly 
undeveloped 
some houses 

not eligible for DERP-FUDS 

•• DNR owns all wateE fEoa the hiah tide .. rk out to 9 .tles. 

, 

current 
owner•• 
DNR 

EWS 

EWS, DNR, ' 
private 

DHR 

DNR 

DNR 

DNR 

DNR, E'WS, ' 
private 

Navy 

• 
Approxi .. te 
Size, Acres 
1 

1 

13.83 

2,438 

142 

419 

57,284 

4,764 

87.5 
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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 



• • • 

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. 

DEB EN TOMARSE OTRAS MEDIDAS DE SEGURIDAD EN 
EL LUGAR PARA ASEGURAR EL BIENESTAR PUBLICO. 

.,., 
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•• 

ANNEX H 

Appendh5 

Newspaper Article, The San Juan Star, 19 May 1995, pp F-1 & F-l 
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REMOVAL OF ORDNANCE AND EXPLOSIVE WASTE 
FROM FLAMINGO BEACH IN COLEBRA (Cent' d) 

The work at Playa Flamingo requires closing for 

two weeks the campground operated by the Department of 

Natural and Environmental Resources (DNER) • 

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 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 



~uarpo de lnganieros del Ej,rcito 

1 

Distrito de Jacksonville 

•• INVITACION A LA COMUNIDAD 

REUNION 

REMOCION DE RES]DOOS DE MUNICIONES 
DE LA PLAYA FLAMINGO 

El cuerpo de Inqenieros del Ejercito de los Estados 

Unidos y el Departamento de Recursos Naturales y Ambientales 

invi tan a lus vecino3 de Cul.ebra 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 I s·e remover an del area de acampar 1 

~ remanentes de municiones que aun se encuentran alli 

enterradas. 

Los trabajos estan pautados para llevarse a cabo del 15 

al 26 de mayo y el area de ~par per.manecera cerrada por 

dicho periodo. En la reunian se daran detalles de estes 

trabajos y se contestaran pregantas del pUblico. 

Todas las personas in teresadas es tan invi tadas a la 

reuni6n a celebrarse: 

FECHA 
HORA 
LUGAR 

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

AL LADO DE LA CASA ALCALDIA 

~~~~~~~~~~~C~UL~EB~RA~,~P~UE~R~T~O~R~I~CO~~~~~~~ 
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US Army Corps 
of Engineers 

NEWS RELEASE 
COMUNICADO DE PRENS~ 

Aatilles Offfce 
~ 400 Fernandez Juncos, San Juan, Puerto Rico ODS 

Phone: 723-0133 Release data: 21 APRIL 1995 .. :. 

RBID:ION DE RBSIDOOS DE MtJHICIONES 
DB LA PLAYA FLAMINGO EN COLEBRA 

San Juan ••• El CUerpo de Ingenieros del Ejercito de 

los Estacios ODidos au~i6 ~~e leo t~abajos de remocion 

de los residuos de municiones que adn se encuentran en 

el area de acampar de la Playa Flamingo habran de 

comenzar pr6ximamente. Los trabaj os 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 Prog.rama de Restauraci6n Ambiental en 

Lugares Previamente Utilizados per el Departamento de 

Defensa. El costo de toda la labor es financiado per 

el Gobierno Federal por disposici6n expresa del 

Congreso. 

El objetivo del progra11R& es J.impiar y restaurl!.r 

los lugares que fueron utilizados por el Departamento 

de Defensa 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 ···---·· • .... ,..,., ,..,...,.,.,.JJ.r.T ~ELSA JIMENEZ 
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REMOCION DE RESIDOOS DE MUNICIONES DE LA PLAYA 
FLAMINGO EN COLBBRA (CONT. ) 

Actualmente se estan llevando a cabo en Puerto 

Rico des proyectos de limpieza y restauraci6n ambiental 

bajo este prcgrama especificamente en el area de 

Tortuguero y en la Antigua Base Naval de San Juan en 

Miramar. Hay otros proyectos pautados para los 

prc5ximoa afios. 

Los trabajos en el area de la Playa Flamingo 

requeriran el cierre de area de acampar per el periodo 

de des semanas que tamara el trabajo. Esta labor se 

realiza en estrecha coordinaci6n con el Departamento de 

Recursos Naturales y Ambientales . 

Funcionarios del CUerpo de Ingenieros y del 

contratista, ~ Inc. de Huntsville estaran disponibles 

para explicar los trabajos y contestar preguntas de la 

comunidad en una reunion a celebrarse el iueves 4 de 

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

MUltiples de cu1ebra· al lade de la Casa Alcaldia. 

# 
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MTA,Inc. 
688 Discovery Drive 

Huntsville, Alabama 35806-2802 

Remediation of Sites in the U.S. Virgin Islands and Puerto Rieo 
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 23,1995 
Sl00-002 

Commander 
U.S. Army Engineer Division. Huntsville 
ATIN: CEHND-CT -DIMs. Anita Prince 
P.O. Box 11600 
Huntsville, Alabama 35807-4301 

~firl@o 
H• a "'"' • D"~• , . 

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 cODducted 
a joint pre-investigation environmental survey of the Flamenco Bay Camp Ground . on Culebm 
Island on May 3, 199S. Mr. Wayne Galloway of CEHND was also pteSent at the joint inspecticm.. 

Annex E of the SSWP requires the contractor and the Contracting Officer to indicate agreemeDt of 
the area to be cleared by signing the layout plan of the work area and the "associated report' (Paae 
E-S, paragraph E-3}. This letter constitutes the documentation of the joint environmental survey. 
Please indicate your agreement by signing at the end 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 OroUDd: 

o The worlc site is now cleared of heavy vegetation and has grass cover over most 
of the area. The worlc site is now used regularly as a public camp site. The Puerto Rico 
Department ofNatural 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 foUDd a 

• · Cwrw•omc. 
611 DllccmrJ om. 
H.lmlle.AL35106 

(205) 922.-lliO 
Fa: (205) 922-l&a 

2710m • wA.._. 
Salla200 

Ah 1 ie VA22314 
(705) 317-3212 

Pa: (703) 317~ 

lCIOSIId 0.. 
Salla lCM 

MLAdlqloa, NJ 07156 
(201) 770-3413 

Pa: (201) 170-39'73 
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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 PeniDsula. Over the 
weekend of April29-30, 1995, someone removed the projectile. Mr. Galloway and Mr. Belew 
were concemed that the DNR was expanding the camp ground without 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 Sherman Tank. MTA will clear from the west edge ofthe 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 c1eariDg 
near the DNR camp ground office. Mr. Pena said that the projectile was located in the brash 
area nonhwest of the DNR office. 

o During a follow up site visit on May 7, 1995, Mike Moran found a 5 inch 
diameter naval projectile in the open space in front of the Sherman Tank on the small hill at 
the nonh end of the work site. 

o On May 9, 1995 the Navy Explosive Ordnance Disposal Team from Roosevelt 
Roads Naval Station. Puerto Rico disposed of the projectiles located in the DNR office, at tbe 
Shennan Tank, and in the brush area northwest of the DNR office. The same team disposed oftbe 
11.75 inch diameter warhead of the "Tmy Tun" rocket which was on the rocky portion of the beach 
north ofthe 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 
Pqe3 
May23,199' 

CF: Mr. Roland Belew, CEHND-PM-OT 
MR. Wayne Galloway, CEHND-PM-SO 



• 
vegetation 8Dd din are collapsiug into the swale. GradiDg and leveling after UXO/OBW 
material dirposal will avoid further damage to the ma.ugroves. 

B-2.4.2 Coral Formations. There is a liviDg coral reef a few yards offJhore 
from Flamenco Reach Coral orptrisms are extremely seDSitive to sedimentation a:ad tDibJd 
water. Coral reefs are the prime habitat of most commerdaUy yah11hle fish aDd •beD&h 
species in the pueno Rico 8aDk fishery. All appropriate methods will be used to anoid 
cm•sjng&ec«memarion of the beach, near shore areas of the coral reef. 

E-3. ENVIR.ONMENTAL SllRVEY. MTA aud the CEHND Project Mu&agerwill msvlpct 
a joint envitG""'enta' survey of the project site duriDg the mobilization phase. The pi4p011 
of this suney is to docmnent pre-wort site conditions aud to reconfirm. paten• ill 
eurironmentally semiti.ve areas 8Dd. 81I!J threateDed or endenpred species that mfPt be 
adversely impacted by the project. The bouudaries of the wort area will be cleuly 
identified duriDg this survey. Photographs aud/or video footage of the area will be tabl1 
to show cnndidoDS at the site prior to the start of field work. 

The following items will be displayed on operational maps/diagrams or on a separate 
environmental site layout: 

L The boundaries of the work areL 

b. Topographic contours. 

• c. The limits of ezist:iDg vegetation and the condition and 1~ of aay 
trees, shrubs, aDd grassy areas immediately adjacent to the work site and support area. 

• 

d. Highlight all environmenraJJy sensitive areas including wetlands or other 
special habitats 8Dd thremned or endangered flora or fauDa. 

e. Indir.ate the location of access roads: sragiq storage, a.ad stockpile areas; 
adrmnistrative facilities; lavatory facilities; and the support zone boundaries. 

'The layout plan and associated report will be signed by both the contractor (MTA) 
aud the CoDtracciDg Officer upon mJtlJal agreement as to its acc:uracy and completeDea llld 
will be indnded in the Fmal Removal Report for the project. 

E-4. PROTEC'I10N OF lAND AREAS. 

E-4.L Reads IUUl Aeceuways. With the exceptioD of the demo area, the work lite 
can be snfljdentJy accessed by the emtiDg dirt road. The demo area, which is to tbe Wilt 
of the work site, must be accessed by the preparation of a uail from the existing dirt rold. 
No trees will be affected by this trail; oDly small ground covering vegetation. Ally ruts 
"'"sM by heavy eqWpment duriDg this project will be repaired following the compledoa of 

B-S 
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Seale: t• = Appros. 325 feet 

Pipre 3-2; OEW Removal Worksire. Culebra Jslalld 
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SCCPE CF·WORK 
Interim Ramaaial Action 

CUlabra Island National W114li~a Refuqe 
and Adjacent cayos, P.R • 

1. 0 BACRGROOND AHD GENERAL STATEMENT OF WOU. 

1.1 The work required under this scope a~ Wocx (SOW) falls 
under tha Defense Environmantal Restoration Program (DERP). orc:IDanc 
and explosive waatas (OEW) may exist on property tbat waa formerly 
ownea by Departlllent of Defense (DOD). This SOW address- the OBW tb 
may exist an the property U.aaa bel.ow. 

1.1.1 '1'ha OEW is a safety hazard and conatitutea an iainant 
and SUbstantial endanqermant to sita parsonnal aDCl the local papulae• 
Durinq t!Ua Interim R•adial Action, it iJI tha Goverm1umt•s intent t~ 
destroy 1 by c!atonation, on site, all OXO ea.cauntared.. '1'hia action 
will be partormad. in accordance with tha camprahanai ve Environmantal 
Response, Collpansatian, andLiabili ty Act ( CZRCLA) , Sect:ian 104, and 
the Final cantinqancy Plan (NCP), Sacl:ian 300.400; therefore, pandt: 
far this action are not required. 

1.1.2 These OEW clearances do not fall under the Resource 
conservation and Recovery Act hazardous wasta manaqament require­
mmtts. 

1. 2 GENERAL DESCRIPTION. 

1. 2 .1 The war Department • s uaa o~ CUJ.abra Island National 
Wildlife R~uqe area and the adjacent eayos began in 1940 with tba 
transfer o~ portions of CUlabra Island frcm the Department of tha 
Interior to the Navy far usa as a bambinq and gunnery traininq ranqe. 
These areas ware deactivated in 1.975 and transferred back to tha 
Dapart:nent of Interior, u.s. Fish and Wi~d~ife Service (USFWS), the 
Daparalant or Natural Resources, the Puerto Rico Port Authority 1 the 
municipality of Culebra, and the Department of Housinq, commonwealth 
ot P.R. 

1.2.1.1 These areas ware part of the u.s. Naval Station, 
Roosevelt Roads, CUlebra Island and were utilized by the Navy aa a 
caalinq station, training- area, auxi~iary airport, weapons ranqa, and 
bom.binq and qunnary ranqa. Parts or the property ware uti.1iz11Cl by 
others by virtue ot outc;rants from the Navy, prior to the Navy 
declarinq the property aa excess. The remainder of tha property w­
undar DOD control durinq the period of DOD ownership. The area 
cove~ea by this sow is an estimated fiva {5) acres, open area ua.a fo: 
calllpl.nCJ, which is located inside the Department of Natural R-aurcu 
Park. 

1.2.2 This sow covers the followinq individually described 
areas: 

DACA87-92-D-0147 
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1.2.2.1 Culebra Island, Norenwes~ Peninsula: Area was primaril· 
used for shore bombaramen~ cantered on white-waabad rocks alonq tha 
shoreline, simulated gun emplacements. Sharmantanks. and fuel arums. 
Mid-peninsula was used for napa~ and aircraft delivery of inert b~ 
and roCk .... A wire "c:yclone11 fenca and. fire break daliDaatacl tha 
sou~eaat bounc:lary of the bombardment area. From the entrance to tht 
tip of tha peninsula the Navy bombed the area tram 1941 to 1975, wit! 
soma ar- havinq greater concentration than others. 'l'he nozt!l part 
ot the pui.nsula is uaad preaentl.y by the u.s. Fish and WllcUUa 
Service CUlabra National Wildli~e Refuqa (USFWS) with tha aautbar.n 
part of the peninsula used by the Depart:ment of Natural Ruo~u to: 
campinq, huntinq, scuba di vinq, tishinc;r, and wal.kinq. 

2. 0 OBJEC"l:IvE. 

2.1 E1imiJ'Jate tha immediate threat to hUIUUl health and safety 
by safely locatinq, idantifyinq, and cU.spoainq of all OEW loc:atacl 
within the Department of Natural ~ourc- (DNR) area on cu.lab&'a' • 
Nonnweat Peninsula where DNR is constructinq a Nature Trail. '1'bis 
shall be conducted within the area stated in this sow at paraqrapb 
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 DESCRIPTZON OF SERVLCES. 

3.1 TASK (ONE) : SITE VISIT AND WORX PLAN {WP) • 

3.1.1. Prior to preparation of the WP, a site visit, not to 
exceed 5 days, is authorized. 'fha cantractor sb.al~ coordinate tba 
number of days anc:t any site visit travel plans with the CDHD Project 
Manaqer. The sita visit team shall not exceed three persons, oae of 
whom shall be a Senior uxo supervisor. The site visit shall inclw:la 
coordination with tba USFWS CUlabra National Wildlife Rafuqa, 
Department of Natural Resources, loca~ eaerqancy management personnel 
local Environmental and Land Manaqemant offices, Fire OaparCiant, law 
enforcement aqancies, local Army and Navy EXplosive Ordnance 
Datac:hmant, on- and off-post medical facilities, mad-evac procac:Jurea, 
tba nearest installation Defense Rautilization & Marketinq Office 
(DBMO), aDd local airports to determine FAA raatrictions over sitaa. 
Durinq the sita visit, environmental concerns and endangered spaciu 
in the clearance and siqn postinq areas shall be identified. 

3.1.2. Disposal Alternatives. Baaed on the site visit, tba 
contractor shall d .. criha feasible alternatives for disposal and 
recommend the safest and most cost effective method of treatment and 
disposal of the explosive ordnance, inert ordnance, explosi v-, and 
debris. T.bis latter proposal shall ba forwarded to the contractinq 
officer (C:O) • 'l'ha method of treatment will be selected and approved 
by the CCl after which the contractor will then proceed with 

I 
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prepara~ion of the WP. 

3.1.3. The contractor shall prepare and submit a sita spaci~ic 
WP to the Government for approval prior to beqiDninq any OEW•related 
a.ctivitiu at 'the si'ta. The WP shall outl..ina the contractor•• 
proposed method of acccmplishinq tha obj acti vu aDd the followinq 
taaks. The NP shall include site-specific traiDinq, equipment, 
storaqa facilities, cl-olition utarials, security and accountabilit: 
syat8Dl, paraonal protective equipment CPPE), rupan~~lbilitiu aDd 
qualifications of personnel, orqanizational structure to iDcluda 
aubc?ontractor ( s) if applic:aDla, internal ancl axtaa~a.l c"""'UnicatiODII 
pro)ect office facilities, on-site and o~~-sita eaarqancy -.dical 
arranqements to include transportation, and the ca~Plation of EIIG Fa: 
3394 in the avant of an acciclant. The WP shall iDclwta, u a minhmv 
tba followinq sub-plans: 

3.1.3.1. UXO operational Plan. 

3.1.3.2. Accident Prevention Plan. 'rba WP shall include a 
c:oaprehansive Accident Prevention Plan (APP) aa outlined by r~erencE 
5 • 2 anc:t 5. s. 'l'be APP shall ba prepared for this deli vary oriar iD 
lieu of the SHERP d. .. cribed in section c paraqraph 3. 2 .1. 3 of the 
con~ract. 

3 .1. 3 • 3 • Property Equipment Plan (PEP) • The contrac:tcr sball 
prepare and sW:Imit a detailed PEP ducribinq the equipment to ba 
eaployecl to perform all necessary operations. '1'ha PEP shall ducril:la 
anc:t quanti,fy both field equipment (such as site trailu, track hou, 
back hoes, tzucks, bv.l.lciazars, tront-enci loaders, cbain sava, 
•~Jnetomatars, etc. ) and o:ffica aqaipJilllftt (such aa ccmaputar /printar, 
Telefax, copier, 2-vay radios, camcordar, tal.ep.b.on-, ate.) aad 
consumable suppli- (bath of~ice am:1 field) intended to ba ua.S. Tlla 
contractor sball duc:ribe in tha PEP the sourca and. rantal/ac:quiaitic 
costs for all field and office equipment and consumable suppli ... 
Three quotas 11l1111t ba obtainaci and praviclacl in the PEP for -= piaca 
of field. and office equipment, and the PEP must indicate that tha 
vendor with tha lowest price quota was used for tha rental/ 
acquisition. The contractor shall indicate in the PEP when rental 
cast exceed acquisition costs for a particular piece of equipment ova. 
the li~e of the project. In thue instances, tha co may direct tha 
contractor to purchase that equipment. Arter co approval of tba wor.t 
plans/Property E~ipmant Plan, additional field/office equipment, and 
consumable supplies in excess of $200 may nat be rantadfacquirad. 
without co approval. 

3.1.3.4 Work, Data, and cost Manaqamant Plan (WDCMP). 'ftla 
contractor shall prepare and sublli. t a WDCMP which d-cribas how tba 
work is to ba manaqad and accomplished. The WDCMP shall contain a 
sChedule tor the accomplishment of the tasks. 'l'ha schedule shall 
contain mi.laston .. for delivery of all dalivarab.las and associated 
costs, show the task components in their relative cbronoloqical 
positions, and state the intervals between milestones in terms of 
workinq days followinq the previous events. Mora detailed 

DACA87-92-D-014~ 
DO 0002 Mocl. 04 7 



• 

• 

• 

informations in the WOCMP may be required en an area by area ba•ia. 
The.WDCMP Shall also consist cf the orqanization structure, the 
ass1gnmant of func1:icns, duties and. responsiJ:)ili tiaa, and. functiona.: 
relationships amonq crqanizational elemenes that will participate u. 
the accomplishllant cf the tallka • 

3.1.3.5 Quality control Plan. 

3.1.3.6 Site Specific Environmental Protection Plan. 

3 .1. 3. 7 Other Sub-plans. Othar sub-plans iclenti:tiacl in Sacti' 
C, SUbsection 3. 2.1 ot the basic contract are not raquirad for thia 
delivery orclar. 

3 .1. 4. 'l'he contractor shall. submit a draft WP tor raviav aDd 
final WP for approval in accordance with paracp:aph 4.1., this saw. 

3.1..5 T.ba contractor shall. notify the CEBHD Project Mana~, 
identified in paraqraph 4. o, this sow, at least l.O calanc::lar day• in 
advance of mobilization. 

3 • 2 (TASK TWO) PERFORM COMMUNITY RELATIONS. 

3 • 2. l. T.ba contractor shall assist in arranqinq a local public 
meetinq to in:torm the public ot the purpose of this clearance, t:ba 
procedures to be followed, and the cooperation requested. 

3 • 2 .1.1 A written record of the puJ:Jlic m-tinq attancleu, 
questions, cmd answers shall. be provic:iacl as part of the F1Dal Rllpa:t 

3.2.1.2 All press releases and media appearances shall be 
coordinatecl with ana approved by the District PUblic urairs OUica. 

3. 3 (TASK THREE) LOCATION SURVEY AND MAPPING. 

3.3.1 All surveying or mapping crew(s) shall be escorted by an 
uxo supervisor. A magnetometer shall ba used to survey the location 
for the establishment o:f any required monuments or markers. 

3.3.2 As needed, the contractor shall survey and establish the 
bounciarias or areas stated under sul:»aection 1. 2 o~ this SOW • 'l'lla 
contractor shall mark tha corners and outer aclqaa o:t the duiqnatacl 
areas with stakes or other visible tamporary markers. 

3.3.3 Items and data to be submitted. to CEBND as part of this 
task are aa follows: 

3.3.3.1 A tabulated list of all control points showing ·tba 
adjusted coordinates established and/or used for this survey. 

3.3.3.2 A "Report of Establishment of survey Mark" (Daacription 
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Card) on each con~ol point estab~isbaa and/or used for survayinq. 
The Description carets shall be 5 11 x s" ( 1.2. 7X20. 3cmJ) with one 
clascription per carcl. In addition to tha name or ID number of the. 
centro~ points, the cards shou~c:l show the acljuatacl coorcU.natu, a 
writtan ducription tor locatinq tha control points, aDC1 a slca't:c:h 
sbowinq how to locate the control points. 

3. 3. 3. 3 Drawinqs. All maps sha~l ba drawn at a scala no ~l 
than l inch • 200 feat (1:2400) on rap~ducibla (mylar) c=&wim)a. 0· 
oriqinal and two blue line prints of each final drawinq sball be 
delivered to CIBND. 

3 • 3. 4 Scbeclule. All work and sarvicu UDder this taaJc llball b 
complatad and submitted to CEBND no later than the submia•ion of the 
draft tt.aov&l Report. 

3.4 'rAS1t (FOtJR): VEGETATI:OH REMOVAL AHD RESEEDING. 

3 • 4. l. T.b.e contractor sha~l furnish. al.l personnel and aquipaant 
necessary to mow qrass/waecls ancl raaove al.l buah .. ancl t:'e-, 
exc~w:U.nq trees larqer than 3 inches ( 7. 62cm) in diameter -aurecl 6 
inches (l5.24cm) from grade, within the areas specified by tha CDHD 
Safety Rapre•entative. 

3. 4. 2 Upon conclusion of work in each area lt.ted in .W.actioz 
l. • 2, the contractor shall ratora locations disturbed by his 
operations. Excavated ana trafficked areas shall be returned to 
natura~ grade and indiqanous vaqetation re-established by saadtnq. 

3.5 {TASK nvE) PDJ"OBM UNEXPLODED OBDNANCE REMOVAL • 

3.5.1. T.b.a contractor sbal.l furnish all necessary personnel and 
equipment to perform a s~aca and subs~ace clearance o'l! tba projac 
sites and to detonate all oxo encountered. 

3.5.2 All OXO operations s~l comply with the u.s. ArmY Corps 
or ~qineers, Huntsville Division, Safety concepts and Basic 
Cons~darations for Unexploded Explosive Ordnance (OXO). 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. T.ha proposed methodo~oqy shall b 
outlined. in tha WP. 

3.5.2.2 Durin; subsurface operations, tha contractor shall 
utilize a maqnetometer capable of detectinq a 20mm projectile at a 
depth o'l! 2 teet {0.6lJil). Tha contractor shall. excavate to a maxilnul 
dapth at 2 faat ( 0. 6l.JD) to determine tha identification of a 
maqnetamatar raadinq. ADy deeper excavation shall require tha prior 
approval of tba CEBND Sat!ety representative. All access hal .. and 
detonation pits shall be filled whan the project is completed. 

3.5.2.3 Maqnetometars sha~l ba field tasted ciaily to ensure thel 
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are operating properly. This shal~ be accomp~ished by plantinq a 
maqnetic: item/ inar~: UXO a1: a set depdt anc:l datermininq the atandarcl 
indication. Ir a maqnetometer does not meat the standard, it &ball 
ramovaa from sarvica until calibrated/repaired • 

3.5.3 All uxo ralataa inert scrap sball ba collected and 
transported to tha closest ORMO by tha contractor. The can~ 
aball furnish the nacaasary equipment, personnel, and doCWI&elltation 
accomplish proper turn in of these it- aa ctucribad UlldR 'fUJc Si: 
of this sow. 

3. 5. 4 'l'ha contractor shall maintain a detailed acc:ountiDIJ o~ · 
UXO and 'OXO camponants encountered on the project sites. !!a1ll 
accounting sball i.Dclw:le the aaounts o~ uxo, their i4ent:f.~:f.c::atian, 
condit.ion, c:U.apoaition, anc:l location/mappinq. This aCCOUDtiDcJ 8bal: 
be a part o~ the Final Report. 

3.5.5 AD accountability system shall be utilized tbat ~ 
tar all explosive materiels received and expended in the dispoaal at 
uxo. 

3.5.6 If a UXO is encountered, where it is determined tbat it 
cannot be moved and the situation precludes detonatinq tha OXO 
in-place, the on-site CEBND representative will raquaat EDD support. 

3.5.7 T.ba contractor shall provide on-site communication 
equipment. 

3.5.8 I~ suspected toxic chuaic:al UXO is ancountarecl, operatic 
shall c•sa u.adiataly within soo meters of tha site, the ita 
secured by two UXD specialists, and CEBND-ED-SY notified wbo will iD 
turn raquast EOD support. 

3.5.9 Activities of this ti.k shall ba video-taped in color 
uainq "Hi-qrada" VRS video tape. A tota~ o~ 45 to 60 minut- o~ 
tootaqa, with an ora~ bac::Jcqrouncl d-eriDing tba activitiu, shall be 
SUbmitted on a single tape cassette. 

3.6 (TASK SIX) TORN IN OF RECOVERED INERT UXO AND RELATED SCRAP. 

3.6.1 The contractor shall ~urnish al~ necessary personnel and 
equipment to tur.n.in all recovered in~ UXO related scrap, non­
UXO-rela1:ad scrap into the n.arast ORMO. Tha mathodoloqy to 
accomplish this taak shall ba proposed in the WP. 'l'he contractar 
shall coordinate with the DDO during the site visit in 'ruk one. 

3.6.2 Inert UXO-relatad scrap sbal~ ba seqreqatad tram otbar 
types of scrap. Inert ordnance it- shall be vanted in aacomanca 
with sa~ety Concepts and Basic considerations prior to turn iD. 

3.6.3 The contractor shall camp~ate a DD Form 1348-1a as tur.n-i 
documentation. Iutructions tor completing this form are contaiDecl i. 
tha Defense Uti~ization and. Disposal Manual, DOD 4160-21.M. ~ 
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con~actor shall prepare ana the Senior UXO supervisor shall siqn a 
Certificate as followa: 

"t certify that tha property listaa hereon haa been iDSpectt 
by me, and, to the b .. t: of my Jmowlaaqa anci bal.ia~, contains no it:e:a 
ot a danqaroua nature." 

3.6.4 DRMO turn-in documentation receipts shall ba submitted z 
a component ot the Final Report. 

3 • 7 (TASlt SEVER) PERFORM QtJAI.n'Y CONTROL. 

3. 7. ~ 'l'ha contractor shall furnish the nac-•ary pRaonrael aDd 
equipment to acbliniatar a Quality control (QC) PrQCJz:aa to manaqa, 
COfttrol, aDd C!ocuaent contractor and subcontractor activitiM. '1'JUI 
-tbocloloqy to aacoapliah thia taaJc shall. ba prapoaacl in tba WP. TJa 
QC activtti .. shall ba docwm•ntacl ami inc.luciad iD tba Final a.pm:t. 

3 • 7. 2 The incli vidual p~orming the oxo QC shal.1 have at 1-t 
the same traininq and experience as an UXD supervisor. 

3.7.3 T.he execution of this task shal.l conform to tba approved 
WP. 

3.8 ('rASX EXGBT) PllEPARE AND SUBMI'r FDIAL REPORT. At the conclusi' 
of all tiald ac:tivitiaa, the contzactor shall submit the Final Repor. 
wbich consist: at the tollowinq: 

3 .a .1 All. oriqinal surveyinq and. mapping dat:a tram paraCJr&phs 
3.3.3.1 and 3.3.3.2 • 

3.8.2 Detailed accauntinq by listed area of all UXD and 
tJXO-ral.ated. materials loc:atad. and dispasaci of. 

3.8.3 A system of daily journals or all activities associated 
with this SOW: 

3.8.3.1 A claily journal for each area listed in subsection 1.2 
shall be opanecl with the start of and closed with the completion of 
each area. Activities endemic to tha specific listed araa shall be 
racoraea on a daily basis. 

3.8.3.2 A daily journal tar tba site shall be opened upon first 
arrival tor field operations and closed aftar contractor 
d-obilization at the project sita. I:t shall maintain a daily rac:ord 
of which listed areas are active ancl of all other activiti- on site 
not endemic to any specific area. 

3.8.4 A recapitulation of exposure data. ~s shall include 
total number of man-nours worked on-sita, total motor vehicle mileaqe, 
total number of flyinq hours, and number of flights. 

3.8.5 QC documentation. 
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3.8.6 All ORKO turn-in documen~ation. 

3.8.7 A minimum of 20 4" x 6" (10 x 1SCIIl) col.or pb.otocp:apba 
sb.al.l ba inclUded in the report dapictinq majo~ action it.ms aDd UXD 
diacoveiu. Tha oriqinal, Pinal. Report furniabed to CEIIHD abal.l 
incl. ':Ide oriqinal pb.otoqraphic prints. Photoqrapb.S contained iD drat 
sUbmisaiona and copies of final. submisaions sbal.l ba color 
raprocluctiona. 

3. 8. a Public maetinq wri ttan recorcl. 

3.8.9 A financial breakc:lown by area aDC:l taak of all c:oata ud 
labor hours uaad to p~orm this sow. 

3.8.10 T.ba video tape (rar.niabed onl.y to CEHND-P.M-oT iD ona 
copy). 

3. 8. 11 'l'Jla contractor will provide a planimetric map (at a •cala: 
aallar than 1 inch • 200 f-t (1:2400]). Upon this the c:cmtractor 
sb.al.l show location of search patterns and significant f1Ddinp 
withrespect to all surface features within the project area. 

3 • 9 COH'l'RACTOR QtJALIF:ICAT:IOHS. Tha contractor shal.l furnish a stat: 
tbat ia qualUied throuqh education, t:aininq, ancl experiaca to 
accomplish the objective and taaks o:f this sow. Ellploye- of the 
Pwlaral. GovU'mlant, whether military or civilian, sball not ba 
aployaci by the contractor in tha p.r:formaDca of any work under tba 
ccmtract: a.q., durinq o:f:f-duty hours, rwqu1ar haurs, or wbil.a OD 
annual. 1-ve. -umas doc:umarrtUCJ qual.Uications o:f UXO aDd otbar 
personnel sball be included. in the WP for approval.. I~ OXD pRSonna~ 
are substituted. at the project sita, thai.r ruum- shall ba appravad 
by the local CEBHD representative prior to their admittance onto tba 
site. 

3.9.1. S&fety and health traininq and medical surveillance 
identified in contract Section c paraqraphs 4 • 6 and 4 • 9 are NOT 
required for this project. 

3.9.2 UXO personnel and equipment operators shall meet the 
quali-fications outlined in Section c or the basic contract. 

4 • 0 SOBKrl'TALS. 'l'be contractor sllall furnish copies or tha plans, 
maps, ancl reports a• identified in paraqraph 4.1 to each addres••e 
listed below in the quantities indicated. 'l'!la contractor shall uae 
overniqht delivery services tor delivarinq thaae plans ancl reports. 
Follow.inq each submission, c011111ents generated as a raault o:f their 
review shall be incorporated.. 

ADDRESSEE 

OS ARMY ENGmEER DIVISION, HUNTSVILLE 
A'l"J:N: CEIDm-PH-oT (MR. Belew) 
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• 

• 

• 

106 WYNN DlUVE 
HDNTSVLLLE, AL 3SBOS-l957 

US A1UlY EHGIBEEk DXVl:SIOH, SOtrrB ATLANTZC 
A'l'TH: CES1D-PII (MR. S. ERNST) 
77 FORSY'm S'r, S. W • 
A!tAHTA, GA 30335•6801 

US A1UIY ERGlliEEtt DISTRIC'l', JACKSONVXLLE 
M"m: MP8 M-D.-I (111.. BRIDGERS) 
400 WBS'r BAY S'DEET 
JACI:SOHVIU.E, FL 32232•0019 

US ARMY EltGDtEDS 
All'rii.t.ZS AltD OITICE 
Aft!t: CZSJJ-DS (JIR. E. COLON) 
400 FEIHAHDEZ JUNCOS AVUUE 
SAN' JtJAlf, PUER'l'O RICO 00901-3299 

U.S. FXSH AHD WILilLI!'E SERVICE 
(ADDRESS TO BE PROV!DJ:D) 

DEPAR'l'MEH'l' OF NATURAL RESOURCE 
(ADDRESS TO BE PROVIDED) 

COMMANDER 
54 7 ORD DI!T-EODCC 
FORT Gn,xnr, GA Jooso-sooo 

COMMANDER 
EODGRU 'l'WO DBT ROOSEVELT ROADS 
USNAVSTA BOX 3635 
F.P0 MAXMX, FL 34051-8701 

4;1 SUbmittals ana Due Oates. 

DATA l:TEM 

AOOl. 
A001 
A004 
A002 
A002 

Disposal Report 
Dzaft WP 
Final WP 
Pl:uqresatMeatinq Raport 
Draft R .. ova~ Report 
Final a .. ova~ Report 

1 

,. 

2-

l. 

l. 

DUE DAD 
( calanclar day•) 

30 Days 
07/26/93 
Ot/30/94 
1.2/0l./94 
02/20/95 
04/01/95 

4.2 Data itam ADOS, Status RepOrt ancl data item A006, Telephone 
conversation Report are due month~y. Tha oriqina~ o'l each of tbaaa 
reports sbal~ btl sent within 10 wor.kinq days of the enc:l o'l the 
raportinq pariocl by normal mail to: 

DACAS?-92-D-0147 
DO 0002 Mocl. 04 



• 

• 

• 

US ABMY ENGINEER. DIVISION, HUNTSVILLE 
A'l"rN: CZBHD-PM-oT (MR. BELEW) 
PO BOX 1600 
HUNTSVILLE, AL 35807-4301 

with a copy fumiabad. to: 

US ABKY DCIHEEk DtvXSION, HtJHTSVILLE 
A'l"m: CEIIRD-cT-D (HS. Alii'l'A PRINCE) 
PO BOX 1&00 
HUNTSVILLE, AL 35807-4301 

US ABKY EltGIHEERs 
AIITILLU AJtD. OFnCE 
AftN: CBSU'-DS (MR. E. COLON) 
400 FDlfAHDEZ JmfCOS AVENUE 
SAN JUAN, POERW RICO 00901-32.99 

I . 

4.3 Project Manaqar. The d-iqnatad. CDND Project Hanaq8r tor J 
this delivery orcler referred to iD Taak one is Mr. Roland. Belew. 
Ordnance & Technical Proqruus Division, Directorate of PrQCJraJU ' 
Project Manaqeaent; telephone 205-955-5788; tax 205-955-5304. J: 
5. 0 RD'DE!lCES. 

5.1 AR 385-40 with USACE supplement. 

5.2 Ell 385-l-1, CE Safety aDd Health Requi.remants Manual • 

5.3 ~ 9-1300-20&, ~ition and Explosive Standards· 

5.4 CIBND Safety cancapts and Basic considerations for UID. 

5.5 CZIIND Accident Prevention Plan Guideline fer Ordnance 
Projects. 

5.6 DOD 4160-21.M, Defense Utilization and Disposal Manual. 

6. 0 GOVERNMI:H'r-FURHISHED. 

' &.1 Rigbt-ot-entry. 

7. 0 SPECZAL INSTRUC1'IONS. DUrinq fialcl acti viti- on ordDallca I 
pz-cjacts, hard-hats need not ba warn unl-• a head injury tlu:aat is 
present. 

DACA87-92-D-0147 
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