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ARCmvES SEARCH REPORT 

FOR THE SAN JOSE PROJECT 

IN THE U.S. VIRGIN ISLANDS 

I. BACKGROUND: The United States military departments have maintained a 

presence in the U.S. Virgin Islands since they were purchased from Denmark in 1917. 

From 1917 to 1936 the U.S. Navy maintained a local headquarters and a U.S. Marine 

Barracks· in Charlotte Amalie, St. Thomas, a Naval Operating Station, on Hassel 

Island, and a U.S. Marine Barracks in Christiansted, St. Croix. The U.s. Marine 

Barracks in Christiansted was withdrawn in 1931. Between 1937 and 1941, the U.s. 

Navy presence increased and a Submarine Base and a Naval Air Station/Marine 

Corps Air Facility were constructed. All of these facilities contiilued to operate with 

their wartime missions until 1946. In 1944, the U.S. Army established a presence in 

St. Thomas. Coast artillery was installed as a portion of the harbor defense facilities 

for Roosevelt Roads Naval Station. Coast artillery gun emplacements were 

constructed to defend the Port of Charlotte Amalie and the Submarine Base, and a 

number of observation posts were established on St. Thomas. The main defensive 

battery was located with the artillery headquarters on Water Island.. Supporting 

batteries were consructed on Fortuna Hill, Havensight Point, and Muhlenfels Point. 

The facilities on Water Island were designated as Fort Segarra in honor of U.S. Army 

Lieutenant Colonel Rafael Angel Segarra. 

1 



Archive Search Report 
The San Jose Project in the U.S. Virgin Islands 
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-
After the end of World War II, these facilities were (ound to be excess to the needs 

of the War Department; leases were cancelled and other properties were transferred 

to other government agencies for use or disposal. 

During World War II, the U.S. Army initiated a project to determine the 

effectiveness of chemical munitions and defenses in jungle terrain, and the effects on 

chemical munitions of storage in tropical climates. Tliis project was initiated in 1943 

on the Panamanian Island of San Jose and was named the San Jose Project. The 

project continued with success after the end of World War II until December, 1947, 

when negotiations for extension of the lease on San Jose Island from Panama failed. 

By the end of January, 1948, the San Jose Project had been completely Withdrawn 

from San Jose Island and was temporarily quartered in the Panama Canal Zone. By 

May, 1948, the facilities on St. Thomas, which were formerly known as the Submarine 

Base and Fort Segarra, were taken over for use in continuing the tropical testing of 

chemical weapons systems. In addition to the Submarine Base and Fort Segarra, the 

Army also acquired rights to the western end of St Thomas and to the Cays west of 

St. Thomas for use in testing. The San Jose Project continued to operate until May 

1950 when the project was canceled. By September, 1950, all testing was concluded 

and the project closed. All remaining requirements for testing were transferred to 

Dugway Proving Grounds in Utah. All leases were terminated and the properties 

which were owned in fee by the U.S. Army were declared excess and transferred to 

the Department of the Interior for use or disposal. 

2 
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-
IL PURPOSE: This archives search was conducted to find and evaluate any 

available information relative to the San Jose Project in the U.S. Virgin Islands which 

might exist and; to determine if the sites used by the San Jose Project in the U.S. 

Virgin Islands are potentially contaminated by conventional or special (chemical) 

ordnance or explosive wastes. 

m. SUMMARY OF WORK PERFORMED: The following agencies or activities 

were contacted as required by the Project Scope of Work and in following leads for 

additional sources of information,. Files which were germane to the purpose were 

reviewed: 

The Huntsville Division of the U.S. Army Corps of Engineers in Huntsville, 

Alabama 

The Jacksonville District of the U.S. Army Corps of Engineers in 

JacksoDNiUe, ~orlda 

The National Archives in Washington, DC 

The National Records Center in Suitland, Maryland 

The Cartographic Branch of the National Archives in Alexandria, Virginia 

The U.S. Army Center of Military History in Washington, DC 

The U.S. Army Chemical Research Development and Engineering Center 

at Aberdeen Proving Grounds, Maryland 

C:\WPS1\SAJ'OO52\P1NAl.\SJPIIM.1SS 
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-
The U.S. Army Technical Escort Unit at Aberdeen Proving Grounds, 

Maryland 

The U.S. Army Armament, Munitions and Chemical Command at 

Aberdeen Proving Grounds, Maryland and at Rock Island Arsenal, IDinois 

The U.S. Army Chemical Center and School, in Ft. McClellan, Alabama 

u.s. Army Dugway Proving Ground, Utah 

The U.S. Department of Interior in Washington, DC and Charlotte 

Amalie, St. Thomas, U.S. Virgin Islands 

The University of the Virgin Islands in Charlotte Amalie, St. Thomas, U.s. 

Virgin Islands 

U.S. Navy Explosive Ordnance Disposal Detachment, at Roosevelt Roads 

Naval Base, Puerto Rico. 

U.S. Naval Facilities Engineering Command, in Alexandria, Virginia 

The U.S. Army Institute of Military History of the U.S. Army War College 

in Carlisle Barracks, Pennsylvania. 

The U.S. Naval Historical Center in Washington, D.C 

Division of Libraries, Archives and Museums, Government of the Virgin 

Islands 

Enid M. Baa Public LIbrary 

Territorial Archives 

The Alexander Hamilton Airport, St. Croix, U.S. Virgin Islands 

Office of the Ueutenant Governor, Government of the Virgin Islands 

C:\WPS~\SJPtIoM.1SS 
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-
Recorder of Deeds (St. Croix & St. Thomas Branches) 

Tax Assessor 

Cadastral Branch 

Water Isle Hotels and Beach Qubs, Water Island, St. Thomas, U.S. Virgin 

Islands 

Mr. Osbourne Harvey (former employee of San Jose Project), Charlotte 

Amalie, St. Thomas, U.S. Virgin Islands. 

Numerous documents were examined. Documents found which were relevant to this 

archives search are listed and summarized in Annex A. 

A site visit to Water Island took place on May 6, 1991. Potentially affected locations 

on the Island were observed to determine the need to conduct further investigations. 

IV. THE SAN JOSE PROJEer: 

A. The San Jose Project in Panama. In 1943, the Chief of the Army 

Chemical Warfare Service determined that a Chemical Corps proving ground 

in the tropics was necessary to prepare for potential chemical battlefields in the 

Pacific and in other Theaters of Operations. After an extensive reconnaissance 

of Central America and northern South America, San Jose Island, one of 
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-
Panama's Pedes Islands was chosen for this mission. The work to be performed 

there was named the San Jose Project, and the purposes of the work were: 

1. To gather technical data on the behavior of lethal chemical agents in 
tropical jungle. 

2 To test chemical munitions in order to ascertain their effectiveness 
under jungle conditions. 

3. To develop doctrine for the most efficient employment of lethal 
chemical agents in jungles. 

4. To translate the data obtained into operational instructions for using 
arms and services. 

5. To carry out field testing of.chemical warfare materiel as directed by 
the Chief, Chemical Warfare Service. 

San Jose Island was leased from the Government of Panama for the duration 

of hostilities, and a temporary camp was established there in January, 1944. 

Experiments began in May, 1944, and continued until December, 1947. As the 

expe~ents continued, facilities were improved and expanded. The nature of 

experiments included evaluation of the effects of tropical environments on the 

storage of chemical munitions and materials, the usefulness and reliability of 

chemical protective equipment, and evaluation of the effectiveness of the lethal 

chemical agents and munitions when used in jungle· terrain. 

Over 100 field tests were conducted between 1944 and 1947. These tests were 

the basis for development of a large part of the United States offensive and 

C,\WP51ISANlOSE\PtNALIS1P1NVU,S5 
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defensive chemical doctrine and chemical .munitions and equipment of the 

1950's and 1960's. 

On December 23, 1947, all experimentation was brought to an abrupt halt when 

the project was notified that San Jose Islands would have to be evacuated 

immediately due to the failure of the U~,ted States and Panamanian 

Governments to agree to a renewal of the lease. Between this date and the 

28th day of January, 1948, when the Island was formally returned to the custody 

of the Panamanian Government, all efforts were directed toward the evacuation 

. of the Island. During this month, temporary lo~tions in the Canal Zone were 

found for the equipment and personnel. The move was completed and 

exploratory trips were made looking for a new home for the project. 

From the evacuation date until early in May, 1948, the technical activities of the 

project were concentrated in an area at the mouth of the Charges River on the 

Fort Sherman Reservation, Canal Zone. All technical personnel were engaged 

in guarding and rehabilitating the toxic munitions transferred from San Jose 

Island. During this time, the main body of the San Jose Project troops and the 

San Jose Project Headquarters were located at Fort Oayton, Canal Zone. The 

only test carried on was the Surveillance Test for Bomb, Particulate, 4-lb., E-l 

for Camp Detrick. 

7 



Archive Search Report 
The San Jose Project in the U.S. Virgin Islands 

July 8, 1991 

In the latter part of the stay in the Canal Zone all energies were directed 

toward the move to St. Thomas, Virgin Islands. The work of evacuating from 

San Jose Island to the Canal Zone and the reshipping from the Canal Zone to 

the Virgin Islands was performed by personnel of the project. 

B. The San Jose Project in the VIrgin Islands. A small advance party was 

dispatched to the Virgin Islands on March 30,' 1948, and was followed by a 

larger party on April 14,1948. The mission of these parties was to make the 

new station habitable for the main body. The greater portion of the equipment 

. for the San Jose Project arrived at St. Thomas aboard the USNT Colonel 

William J. O'Brien on May 4, 1948. Personnel were airlifted from Panama to 

the Virgin Islands in small groups. Toxic chemicals were towed over on two 

five-hundred ton ocean-going barges arriving at St. Thomas on ¥ay 21, 1948. 

The explosives arrived on May 27, 1948, completing the movement from the 

Canal Zone. 

The San Jose Project moved into the former U.S. Navy Submarine Base just 

west of Charlotte Amalie. Barracks, administration buildings, and shops there 

were adequate for the main post. However, there were no technical facilities 

of the unique nature needed by the San Jose Project. A small, temporary 

laboratory was fitted out in a battery-charging room and operations began. The 

requirements for additional technical facilities for the project were submitted 

C:\WP1I\SANJOSE\P!NA%.WPlNVlUS 
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to the Department of the Army. An area of approximately 2,095 acres of lanc:iy 

consisting of the entire west end of St. Thomas, beginning at the isthmus 

between Santa Maria Bay and Perseverance Bay, was condemned for lease. 

The Cays west of St. Thomas were also condemned, to permit the Army to 

restrict access to areas that would be downwind from their testing. The only 

other test areas were the former Fort Segarra, ..located on Water Island, just 

across the channel from the main post. Water Island was also the site of the 

Toxic Storage Yard. The former U.S. military facilities that had been the 

submarine base and Fort Segarra had been declared excess in 1946. 

An extensive series of tests was planned for performance in the new test areas. 

Between May, 1948 and May, 1950, the San Jose Project continued some of the 

experiments which had been initiated in Panama. Because of the move, test 

plans needed to be revised and approved by the Chief of the U.s. Army 

Chemical Warfare Service. Revision of these tests plans caused substantial 

delays in the test schedules so that by the spring of 1949 very little testing had 

been accomplished. Review of lists of approved test plans shows that early 

tests focused primarily on blister (mustard) and choking (chlorine, phosgene 

and cyanogen chloride) agents, and that later tests were planned to shift to 

captured German munitions and nerve agents. The records of testing are 

incomplete, but the only reports found which related to testing on the west end 

of St. Thomas have indicated that only non-persistent choking agent tests were 

C'\WPSlISAN1OSE\FINAL\SJP1NVL155 
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-
performed there. All persistent and lethal agent tests appear to have been 

performed on Water Island. Figure IV·l is a map showing the location of 

property used and restricted areas declared by the San Jose Project. 

In the summer of 1949, a series of tests was performed on the west end of St. 

Thomas to determine the best location for doors for "gas-proof" chemical 

protective shelters. At least two sites were used, although the locations cannot 

be determined from the data available. These tests utilized phosgene (a non-

persistent, choking agent sold commercially as carbonyl chloride) released from 

- ton containers. The tests were concluded successfully and the final report was 

submitted in November, 1949. This is the only test whIch has been confirmed 

to have been conducted on the west end of St. Thomas. 

A number of tests of persistent • and lethal chemical agents were performed 

on Water Island. A sketch map of Water Island showing the test areas is 

shown in Figure IV -2. Attempts at extensive testing appeared to have been 

frustrated by lack of approved test plans, lack of material, lack of time or lack 

• The persistency of a chemical agent is an expression of the duration of 
effectiveness of the agent. It is dependant upon the physical and chemical properties 
of the agent, weather, methods of disemination and conditions of terrain. 

10 
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of funds. According to the records found, only a limited number of tests 

werecompleted. These tests are summarized below. 

1. Static Test orM 70 Bomb (HI) Filled). The AN-M70 was a 115 lb. bomb 

which could be filled with a variety of chemical agents or simulants. In this test 

it was filled with HD (distilled mustard). This type of mustard is a relatively 

pure liquid which produces blisters on skiD when there is liquid contact; 

and if inhaled in sufficient quantities '1>urns" the lungs and produces 

choking or"chemica1 pneumonia". In this series of tests, the bombs were 

supported in a verti~ or near vertical position just at the ground surface 

and detonated remotely. The intention was to simulate detonation at 

ground surface after being dropped from an airplane. Tests were 

performed in wooded areas with on-shore winds (Test Area 7); in wooded 

areas with off-shore winds (Test Area 1); open areas with on-shore winds 

(Test Area 7); and open areas with off-shore winds (Test Area 4)_ 

Samples of droplet distnbution and vapor concentrations were collected 

from each test and the effectiveness of the bomb in the particular 

circumstances was evaluated. This test was completed in early 1949 and 

the test report distnbuted on March 22, 1949. (San Jose Project Report 

No. 136). Additional similar tests were performed later in 1949 to recheck 

the results. Records of these tests cannot all be found, however, one of 

these retests (open area, on-shore wind) was performed in Test Area 6. 

C:\WP51'$.ANJOSE\PINA1..ISJPINVl.1SS 
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2. Static Test of Single E-23 Smoke Pot, HD Filled, In The Open. Smoke 

pots are used primarily to obscure the battlefield from enemy observation and 

to deceive the enemy about real intentions. Smoke can also be used to 

disseminate chemical agents to produce casualties in downwind areas. This test 

was performed in the summer of 1949 in Test Area 4. The purpose of the test 

was to determine the dosage produced in the field, the rate of dose created, the 

degree of decomposition loss in the smoke pot, and the overall efficiency of 

agent dissemination from a static £iring of the smoke pot. The test reports 

. contain black and white photographs which show the location of the smoke pot 

on the flat area between Flamingo Bay and the pond which is now the boat 

harbor. The report was completed in August, 1949 and published as San Jose 

Project Report Number 176. 

3. Static test or Single E-23 Smoke Pot, GA Filled In The Open. The report 

of this test could not be found; however, monthly progress reports indicate tests 

took place in November and December, 1949. GA is a lethal nerve agent first 

produced by Germany during World War ll. It is a non-persistent agent. This 

agent can be inhaled or absorbed through the skin and inhibits cholinesterase 

activity in the body. 

There is no indication of the test area used for this test. 

C:\WPSl\SANlOSE\P!NAL'SJPUM.!SS 
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4. Static Test Single E 23 Smoke Pot. GA Fil1ed. On Water With On-shore 

Wind. The report of this test could not be found, however, monthly progress 

reports state these tests were conducted in November, 1949. 

5. Surveillance Proiects. The purpose of these projects was to determine the 

effect of tropical climates on the storage of chemical agents and munitions. 

C\WPS1'SANJOSE\1'1NAL\SlPINVLLSS 
l.- za. 1991 

a. 125 lb, T-3 Bomb, BD Filled and H Filled cmresite Coated) 

One of the most extensive surveillance tests was of 125 lb. T-3 

chemical bombs filled with H and HD. H is a less purified form of 

the mustard HD. The number of bombs involved is not recorded but 

results of analyses from at least four bombs are recorded in an interim 

report. The test started on San Jose Island in December, 1945. The 

bombs were moved to the Canal Zone in January, 1948 where they 

were stored under tentage until May 12, 1948 when they were moved 

to Water Island by barge arriving on May 21, 1948. This surveillance 

test continued until the Project was canceled. There is no record of 

the disposition of these bombs. 

b. AN-M70, AN-M78, and AN-M79 bombs filled with agent CK 

(Cyanogen chloride) This program was started after arrival in St. 

Thomas and continued until the project was canceled. At least 34 
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M78 (500-lb) bombs and 7 M79 (1000-Ib) bombs and an 

undetermined number of M70 (115-lb) bombs were involved in the 

test. These is no record of the disposition of these bombs. 

Co Other Surveillance Projects. Surveillance projects for VKL 

(Vegetation Killing liquid - probably 2, 4, D) and Bomb, Particulate,. 

4 Ib, E-l were completed and test reports distnbuted while the San 

Jose Project was on St. Thomas, but the field work was probably 

conducted on San Jose Island. 

c. Ending the San Jose Project. In 1949, the San Jose Project requested 

funding to improve technical and personnel related facilities for the Project_ 

In approving the priority for these activities, the Defense Research and 

Development Board directed that the project be moved to the CEBAR Proving 

Grounds (now Dugway Proving Grounds) as soon as it was opened. In May 

1950, the Army announced the cancellation of the San Jose Project and transfer 

of its functions to Utah. Project personnel began terminating activities 

immediately and the project was completely shut down by September 1950. At 

least one vessel, the USNT William O'Brien, carried chemical munitions of 

unknown quantity to the United States. 
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D. Fate of Munitions. Details of shipments to and from the San Jose Project 

have not been found. In 1947, two barges, containing unknown quantities and 

types of munitions were brought to Water Island from San Jose Island. In 

September 1949, Itone boxcar,t of classified tmdc chemical munitions was 

transferred from The Anny Chemical Center (Now the Edgewood area of 

Aberdeen Proving Ground), Maryland to the San Jose Project. Although there 
. 

may have been other shipments to the San Jose Project between 1947 and 

1950, records of these shipments have not been found. Similarly, there are 

limited records relative to shipments from the San Jose Project. One shipment 

. -of materials took place in May 19,50 aboard the USNT Colonel William J. 

O'Brien. The quantities and types of'inunitions shipped are not recorded in 

documents which could be found. The records of the escort officer for 

munitions on this trip refer to safety issues related to "117 ton containers of 

butane gas" and to packaging of E 46 and E 52 bombs (variations of the 125 

lb T 3 chemical bomb). These materials and munitions were escorted and 

handled as chemical weapons, and subsequently delivered to the Eastern 

Chemical Depot at the Army Chemical Center, Maryland. Other documents 

mention receipt of chemical munitions parts such as bomb bodies, fuzes, fins, 

mortars etc. which may have been shipped without agent fillers. To date no 

inventory records or issue documents have been discovered. 
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E. Inddents. Since 1950 there have been, with one notable exception, no 

incidents in the U.S. Virgin Islands related to unexploded military ordnance of 

any type. Territorial police, the Federal Bureau of Investigation, and US. 

military explosive ordnance disposal organizations were contacted to confirm 

that there had been no such incidents. The one notable exception occurred in 

1966 on Water Island. 

While excavating in an area on the south shore of Flamingo Bay, metal objects 

were unearthed which appeared to be bombs. The Naval Ordnance Disposal 

. Detachment at Roosevelt Roads responded They identified the bombs as 

M70/M78 chemical bombs. The documentary reports differ considerably from 

eye witness reports. The Navy report, which has survived, noted "several'" 

bombs had been unearthed; that they believed them to be "Army M70 and M78 

(Chemical Bombs)"; that all but one had been vented and they blew the 

unvented bomb without noticeable release of any chemical. There was no 

mention of disposition of the bombs or residual materials. 

Eye witnesses descnbe the two bombs as 18 to 24 inches in diameter, both the 

same size except one had fins and was therefore 8-12 inches longer. The bomb 

with fins was about five feet long. Witnesses claim the Navy personnel did not 

detonate the bombs on site, but took the two bombs with them and advised 

that no more excavation should be performed at the site. 
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Witnesses were questioned about the inconsistencies between their recollections 

and the Navy documents and each confirmed that they had clear memories of 

the incident. The conflicts between the Navy document and eyewitness reports 

cannot be resolved with available information. 

V. SUMMARY OF EXISTING CONDITIONS. 

A. Geology of the U.S. Virgin Islands A relatively clear geologic record 

stretches back some 100 million years to the late Cretatious period. 1bis 

- places the earliest stages of island building at a time when the major continents 

were probably much closer together. 

St. Thomas and St. John are an exposed part of a great submarine mountain 

range that includes the large islands of the Greater Antilles (Cuba, Hispanio~ 

Puerto Rico) and the southeast curving necklace of the Lesser Antilles, ending 

in Trinidad, off the coast of Venezuela. St. Croix is set apart from this 

necklace and was formed by different geologic processes. 

St. Thomas and St. John are basically volcanic in origin, with two major stages 

of activity evident. The first involved the flow of molten materials through 

underwater fissures of the earth's crust. This underwater process occurred at 

great depths and over a long period of time. Eventually, this under-sea 
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mountain building and uplift brought submarine ridges and peaks to the 

surface. This first stage of high volcanism was followed by a long period of 

sedimentary rock formation. Sea plants and corals formed calcareous rock 

deposits. These deposits were intermittantly modified by periods of explosive 

volcanism which caused intrusions of molten rock. These processes, along with 

changes in sea levels and uplifting, have created the island profiles and 

formations apparent today. 

The volcanism which formed the island archipelago, of which St. Thomas and 

. St. John are a part, appears to still be active among some of the newer and 

more easterly islands like Guadeloupe and Martinique. This archipelago also 

marks a transition zone between two different parts of the earth's crust. These 

parts are called tectonic plates and are moving slowly. This causes frequent 

small earthquakes, none of which seriously affect the Virgin Islands. 

St. Croix was never a volcano, but volcanos played an indirect role in its 

formation. The rocks underlying the mountain ranges on St. Croix are 

sedimentary rocks formed of the debris from eroding volcanic rocks and from 

volcanic· ash spewed out from an erupting volcano. The sediments were 

deposited on the deep ocean floor approximately 80 million years ago. The 

limestone exposed at the surface of the Central Valley of St. Croix is 
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considerably younger (lower Miocene, 20 million years), and is probably the 

remains of coral reef that formed as the island was uplifted. 

The end result of all these geologic activities is that St. ThomaslSt. John and St. 

Croix are on two separate platforms or plateaus of land that rise out of deep 

water. The area between St. ThomaslSt. John and St. Croix is called the Virgin 

Islands basin, with depths to 4,500 meters. North of the St. ThomaslSt. John 

area is an area called the Puerto Rican Trench, with depth to 9,710 meters. 

This is the deepest known area of the Atlantic Ocean. 

Water Island is volcanic in origin. It has a shallow soils oft4e Cramer gravelly 

clay loam variety, a dense, semiarid vegetation and a rather steeply sloping 

terrain. A primary ridge line 200 to 290 feet above sea level runs down the 

center of the island in a north-south direction. 

Among the island's outstanding natural features are rugged, steep cliffs along 

the southern and southeastern shorelines, some 10 sand or sand and gravel 

beaches, a number of small bays and peninsulas, and four salt ponds with 

associated mangrove systems, two of which are still in relatively natural 

condition. 
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B. Arcbeological Sites on Water Island. Based on the limited evidence 

available, human occupancy of Water Island seems to have begun around 2000 

years ago. To date, archaeologists have found five Indian sites, all of which are 

located at sheltered bays, along the western coastline. Pot shards, stone tools 

and other evidence recovered from very cursory surveys and excavations a ~ 

these sites indicate small scale, casual, occupation by itinerant fisher-folk and 

shell gatherers, rather than extensive permanent settlement by agriculturaIists_ 

Negroid skeletons have been found at two of these sites, but there is debate 

over whether they were intrusive or not. 

None of the five archaeological sites have been nominated to the National 

Register of Historic Places. However, the acting territorial archaeologist points 

out that three sites have not yet been systematically excavated, and that the 

Elephant Bay site may be of considerable importance because of the early 

Saladoid pottery found there during an exploratory dig. . 

C. Current State oC Properties Involved Properties used by the San Jose 

·Project in the Virgin Islands consist of three significant parcels. The 

headquarters, quarters, administrative and support functions were located in the 

former U.S. Naval Submarine Base. Testing activities were conducted on Water 

Island (Fort Segarra) and on 2095 acres encompassing the western end of St. 

Thomas. These areas are indicated in Figure IV·t. (Map of San Jose Project 
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in the U.S. Virgin Islands). The boundaries and topography have changed 

slightly over the years, however, these changes are minor. 

1. U.S. Naval Submarine Base, Charlotte Amalie. Headquarters, quarters, 

administration and ·support functions for the San Jose Project were performed 

in facilities formerly known as the U.S. Naval Submarine Base, Charlotte 

Amalie. Figure V-I is a map of the Submarine Base as it existed in World 

War II and throughout its use in the San Jose Project. Many of the structures 

used in support of the San Jose Project still exist, appear to be in fair to good 

. condition, and are stilI in use. 

2. Western End oC Sf. Thomas. An area of approximately 2,095 acres on the 

west end of 8t. Thomas, beginning at the isthmus between Santa Maria Bay and 

Perseverance Bay, and including all lands on St. Thomas to the west, was taken 

for lease by condemnation in 1948 for use in chemical testing. The properties 

were released in 1950 and currently are used primarily for residential and 

agricultural uses. There is no indication that any facilities were constructed 

during this period. 
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3. Water Island (Fort Segarra). Water Island was acquired in 1944 for use 

as a harbor defense installation. Approximately 33 structures were constructed 

for this purpose including gun emplacements, bunkers, barracks and support 

facilities. In 1950, when the San Jose Project was canceled, the Army granted 

a permit to use the island to the Department of the Interior. In 1952, 

permanent control of the Island was transferred to the Department of Interior 

" who subsequently leased the Island to Water Island Incorporated for 

development as a resort area. Figure V-2 is a Map of Water Island in 1979. 

The property was extensively subdivided and subleased, and numerous 

- homes have been constructed or created by conversion of military buildings. 

In addition, an approximately lOO-room resort hotel has been 

constructed on Rainbow Point, north of Flamingo Bay. 

The coast artillery gun emplacement on the southern tip of the island is 

substantially intact, although some of the interior rooms have been walled off 

to permit their use for water storage. Two ammunition storage bunkers on the 

north end of the island are substantially intact. One is currently used as a 

racquetball court and the other is empty and unused. Many of the barracks, 

administration and support buildings were converted to private homes and are 

intact, well maintained and currently in use. 
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Many of the areas on Water Island have been extensively disturbed for the 

construction of homes and other buildings, creation of harbors and docks, and 

for borrow and fill areas. Many of the disturbed areas were formerly used test 

areas. Hurricane Hugo caused a great deal of destruction on Water Island. 

The debris from hurricane-devastated facilities was deposited in areas south of 

Flamingo Bay. Another area near the Flamingo "Bay Harbor is being used as 

a depository for junk cars. A detailed description of the current conditions of 

test areas is contained in the following paragraphs . 

. D. Real Estate History. In 1917, Denmark sold its possessions in the Virgin 

Islands to the United States for $25,000,000. Denmark was convinced to sell 

the islands by fear that Germany might claim them if they succeeded in over-

running Denmark. The United States was concerned about the possibility of 

a German base located in such a strategic position to be able to threaten the 

Panama Canal. Most of the real estate was in private ownership, and the 

United States respected these interests. 

1. U.S. Naval Submarine Base. Charlotte Amalie. The Navy acquired 225 

acres of land on Little Krum Bay for construction of a submarine base in 

October,1939. The base functioned throughout World War II and was turned 

over to the Department of the Interior in January, 1948. In May, 1948, the San 

Jose Project took possession of the base and used it until September, 1950 
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when the project was canceled. The property was returned to the Department 

of Interior at that time. Although the property is used by a number of 

businesses, no real estate 1ranfers from the Department of Interior have been 

recorded. 

2. Western End or 5t. Thomas Island. With the exception of Fortuna Hill, 

all of the western end of S1. Thomas has continuously been in private 

ownership. Fortuna Hill was taken by the United States in August of 1943 for 

construction of a gun emplacment and sold to private interests in 1953. In 

. 1948, the Army took approximatley 2,095 acres on the west end of S1. Thomas 

for use of the San Jose Project. The properties consisted of the estates known 

as Botany Bay, Bordeaux, Catherina's Hope, Fortuna, Runnels, Godthaab, 

Bethesda, Hope and Perserverence. According to newspaper articles of the 

time, the terms of the condemnation provided for annual lease for a term of 

five years. In September 1950, the San Jose Project was terminated and the 

use of the land reverted to its owners. 

3. Water Island. The East Asiatic company, A Danish joint-stock company 

which purchased Water Island through its agents in 1905 and its own name in 

1911, planned to develop it into a major coaling and bunkering facility. World 

War I and the subsequent sale of the Danish West Indies to the United States 

in 1917 put to rest the Company's plans for Water Island, although it did retain 

C;\WPS1'SANJOSE\FINAL'SJPINVL us 
J.-2S.I9Pl 28 



Archive Search Report 
The San Jose Project in the U.S. Virgin Islands 

July 8, 1991 

ownership until 1944, when the U.S. Government acquired title to it for 

$10,000 through condemnation proceedings. The U.S. Government took Water 

Island for the explicit purpose of establishing a coastal defense installation 

there. The Army immediately set to work constructing a large army base 

known as Fort Segarra on the southern part of the island. Barracks, gun 

emplacements, watch towers, underground bunkers and other military facilities 

were constructed, as well as an infrastructure of docks, roads, water, sewage 

and power systems. When World War II ended, construction was abruptly 

halted. The facilities were left unused until the San Jose Project arrived in 

·1948. 

After the San Jose Project abandoned the Island in 1950, the Army turned it 

over to the Department of the Interior by revocable permit for five years. In 

December, 1951, the term of the permit was made indefinite, but it remained 

subject to revocation by the Army at any time. 

In June 1952, legislation permanently transferred Water Island to the 

Department of Interior. In December, 1952, the Department of Interior 

entered into a long term lease with Water Island, Inc. This lease had a term 

of 20 years until December 31, 1972 and an irrevocable option for an additional 

20 years. In 1965, Water Island Inc. sold their rights in the lease to Water Isle 

Hotel and Beach Cub, who retains the current master lease. The Island has 
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been extensively subdivided an subleased. The master lease runs un til 

December 31, 1992. 

E. Site Visit. During the week of May 5, 1991, the sites which had served as 

part of the San Jose Project were visited and observations noted. The following 

paragraphs summarize the important observations of those visits. 

1. U.S. Naval Submarine Base. Charlotte Amalie. The area formerly used as 

the Submarine Base is still known by that name, and is currently used by a 

number of local government agencies and private interests. In recent years, the 

areas between the finger piers has been filled in and a wharf constructed. The 

barracks are currently used by the Government of ·the Virgin Islands' -

Department of Ucensing and Registration and the Water and Power Authority. 

The Torpedo Storage and Workshop Building (also used as the chemical 

laboratory for the San Jose Project) is currently used by the Canbbean Steel 

Corporation. The General Storehouse, the Utility Building and Garage, the 

Battery Charging Plant, and Administration Building are currently used, 

although their current occupants and uses were not determined during the site 

visit. 

2. Western End or st. Thomas There are no apparent vestiges of the San 

Jose Project in the western end of St. Thomas. Most of the 2,095 acres is 

covered with natural growth on steep, rocky slopes. There are substantial 
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numbers of private homes in the area, and several estates where access is not 

permitted to the general public. Other than beautifully scenic views no 

remarkable observations were made. 

3. Water Island (Fort Segarra). Water Island was visited on May 5 and 6, 

1991. The visiting group was accompanied by Mr. William G. Couter, of Water 

Isle Hotels and Beach Oubs. Mr. Couter was present in 1966 when the bombs 

were discovered and has been in residence since then. Each of the potential 

areas of interest on Water Island were visited. Observations relevant to each 

of these areas follow. 

C:\WPS1'SANJOSE\FINAL\S3PINVL1S5 
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L Flamingo Bay Breakwater. The main (deep water) dock for -

Water Island is located on the southern edge of Flamingo Bay. Based 

on earlier reports, a large metallic object was observed on the rocky 

shoreline west of the main dock. Upon inspection, the object was 

tentatively identified as a 500 lb. general purpose practice bomb filled 

with concrete. The bomb had a shipping plug in the nose and a 

vacant tail fuze well. A 12 inch X 18 inch hole was apparent in one 

side of the bomb. Figure V-3 is a photograph of the bomb. 

Approximately 10 feet inland, a smaller rusted metal object was found. 

This object was tentatively identified as a 2-1/2-inch or 3-inch Stokes 

mortar. Figure V4 is a photograph of the suspected Stokes mortar. 

No other ordnance was apparent on the surface. 
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Figure V -3 Photograph of SOO-lb Bomb 

Figure V -4 Photograph of Suspected Stokes Mortar 
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h. Flamingo Bay Warehouse and Trash Dump. A metal warehouse 

was constructed near the deep-water dock by the Water Isle Hotels 

and Beach Clubs for storage of vehicles and materials (See Figure V-

5). The warehouse was constructed on an area filled in for this 

purpose .. The area south of the warehouse was the site where the 

bombs were discovered in 1966. It was reported by Mr. Couter that 

they were removing ''Elephant Muck" from the site with a dragline 

when the bombs were located. After they were instructed by the 

NaVal Explosive Ordnance Detachment not to dig there any more, the 

site was filled in and covered with borrowed soil to a depth of about 

three feet. Debris and scrap materials have been deposited on the . 

site. 

c. Test Area No.1. This area is located on the north-west shore of 

Water Island on Ruyter Bay just north of Carolina Point. The area 

marked on the map on Figure IV-2 is currently occupied by a home 

and small parking area. Two ammunition bunkers are located nearby. 
,. 

One is outfitted for use as a racquetball court and the other is empty 

and unused. 

d. Test Area No. 2. This area is located on the north site of 

Providen~ Point. Mr. Cauter ~that the test area was dredged 
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out several years ago in preparation for a small harbor, but was 

subsequently filled in again. This area is shown in Figure V-6. 

e. Test Area No.3. This area is located at the point of Druif Bay, 

and is just east of the hotel's beach area. Mr. Cauter reported that 

this area had been excavated for fill in 1981 or 1988 and subsequently 

refilled with dirt from another location on the island. 

r. Test Area No.4. This area is located to the south and south-west 

of the Flamingo Bay Harbor. The site straddles the road which comes 

from the main dock. The area north of the road is relatively clear of 

debris, however, the area south of the road is the Island junk yard 

with approximately 50 abandoned vehicles. The test area can be seen 

in Figure V-So 

g. Test Area No. S. This area is located south and south-east of the 

Flamingo Bay Harbor arid is south of the road which comes from the 

main dock. This area was used to accumulate and bum debris from 
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Figure V-S Aerial Photograph of Flamingo Bay 

Figure V-6 Photograph of Test Area 1 
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Hurricane Hugo. There was a substantial amoun~ of metallic debris 

on the ground. This test area can be seen in Figure V-So 

he Test Area No.6 This area is located on the eastern shore of the 

southern part of Water Island, due east of Flamingo Bay. The site 

has been extensively developed along the ridge line, but the lower 

parts of the site were inaccessible during the site visit. . 

L Test Area No.7. This area is located on the north part of Water 

Island and extends from the point of Sprat Bay northeast to East 

Greggerie Channel. The northern part of the test area is covered with 

a red colored pond. The site could not be reached during the visit. -

The location of the test area can been seen in Figure V-7. The 

northern end of Water Island can been seen in Figure V-8. 

j. Test Area 8 This test area was in approximately the same 

location as the Water Isle Hotel. This site can be seen in Figure V-5. 

It. Flamingo Point GUD Emplacement. This gun emplacement is 

located at the southern tip of Water Island. It consists of a fortified 

observation and fire control post at the top of HilI 225. The fire 

control post connects to underground compartments which were used 

for ammunition storage, sleeping quarters and other purposes. These 
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Figure V-7 Photograph of Test Area 7 

Figure V-S 
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Photograph of North End of Water Island 
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compartments have been walled off for use as water storage ~nk:s. Mr. Couter 

stated that there had been nothing of a military nature left in these compartments. 

Emplacements were constructed for two coast artillery guns. It was reported that the 

war ended before these guns could be installed. 

F. Meteorological Conditions. A summary of meteorological conditions 

prevalent in the U.S. Virgin Islands is presented in Annex B. 

G. Ordnance and Explosive Waste Risk Assessment. Annex C contains 

standard Risk Assessment Procedure for Ordnance and Explosive Wastes for 

the Submarine Base, the west end of St. Tho~as and for Water Island. These 

assessments combine the severity of the potential hazard with the probability -

of the hazard being experienced to produce a Risk Assessment Code. 

The Risk Assessment Code (RAC) for the Submarine Base is: ..L 

RAe 5. No Action Required. 

The Risk Assessment Code for the west end of St. Thomas is: ..L 

RAC 5. No Action Required. 
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The Risk Assessment Code for Water Island is: --L-

RAC 1. Imminent hazard - Emergency action required to mitigate the 

hazard or protect personnel (i.e. Fencing, physical barrier, guards, 

etc.) 

The Risk Assessment Codes for the Submarine Base and the west end of St. 

Thomas indicate that no evidence of existing hazards can be shown or expected 
, 

based upon information available and therefore no further action is required. 

The Risk Assessment Code for Water Island portrays an entirely different 

picture. There is a reasonable possibility that severe hazards do exist on Water 

Island The probability of these hazards is not uniform across the Island. The 

surface of large parts of the Island has been disturbed for construction of -

homes, businesses and recreational purposes. There is no evidence that 

munitions or chemical agent residues have been encountered in these disturbed 

places, and for most of the Island no evidence has been uncovered to indicate 

the probability of contamination. Two classes of locations differ from the 

majority of the island. These are some of the former test sites, and the filled 

area adjacent to Flamingo Bay where the Water Isle warehouse and the trash 

dump are located 

Some of the former test sites have been subjected to substantial disturbance as 

part of construction of homes, businesses and recreational facilities. These 

disturbed areas include Test Areas Nos. 1, 2, 3, and 8. Test Area Nos. 4, S, 6, 
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and 7 do not appear to have been severely disturbed over their entire surface _ 7 

so that the potential for buried munitions or chemical agent residues stilI exists. 

No physical evidence or documentary indications have been discovered to 

demonstrate the existence of a hazard, only the potential for existence of 

hazards. This lack of firm evidence can be a tempering influence on the 

assessment of hazard probability at these sites. Additional investigation is 

warranted. 

The filled area adjacent to F1amingo Bay is a likely location for the existence 

of munitions. Two chemical bombs were found during excavation in 1965 and 

no effort has been made since that time to locate or remove any other 

munitions which might be present. This area presents the strongest possibility • 

of existence of chemical or conventional munitions. The current uncontrolled 

access to this site, now that the possibility of existence of munitions is known, 

presents a substantial and immediate hazard. Immediate action to reduce 

access is appropriate, and further actions to investigate this site in detail should 

be initiated. 

H. Analysis of Aerial Photography. The Environmental Protection Agency's 

Environmental Photographic Interpretation Center has examined available 

aerial photography of potentially affected sites in and near St. Thomas and 

Water Island. Their report is presented in Annex D. 
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ANNEXA 

REFERENCES 

Documents Obtained from the U.S. Army Center or Military History (Washington DC) 

1. Construction and Real Estate Activities in the Caribbean Defense Command, prepared 
by Historical Section, Canbbean Defense Command, 1 July 1946. 

SUMMARY: This document is contained in two extensive volumes with a total of 944 
pages; the first volume deals with the general history of construction in the Canobean 
Command during World War II. The first volume descnoes the friction and 
disagreements which occurred between the Navy and the Army in determining which 
facilities would be constructed in the Canbbean area. The Navy, desiring more 
extensive Army facilities and the Army desiring less extensive facilities than the Navy 
wanted. There is some mention of the creation of harbor defense facilities for 
Roosevelt Roads, one portion of which was the facility at Ft. Segarra, St. Thomas, 
Virgin Islands. In the first volume there is a substantial description of the San Jose 
Project and how the construction developed in support of the San Jose Project on San 
Jose Ishmd. The second volume deals with the construction of individual bases and has 
more detailed information associated with the construction that took place in the Virgin 
Islands. It descnbes two significant groups - one on St. Croix, the construction of 
Benedict Field and the other on St. Thomas where there were 13 separate locations that _ 
were descnoed as having had some form of construction. There is an extensive 
description of the construction of Benedict Field and a somewhat detailed description 
of the use of marl as the aggregate in the construction of the air field. The report states 
that 72 wooden theater of operations type buildings were constructed at Benedict Field, 
and that 38 of these buildings were constructed with native stone walls. 

2. Anny Installations Outside Continental United States. 30 June 1944, War Department. 

SUMMARY: This document contains a listing of real estate held by the U. S. Army 
and the U. S. Army Air Corp in 1944. It lists the acreage and costs of land held in lease 
or in fee by the Army. 

3. Army Installations Outside Continental United States. 30 June 1946, War Department. 

SUMMARY: This document contains a listing of all properties held by the U. S. Army 
and Army Air Corp outside the U. S.. Under the Antilles Department it lists the 
properties which were held in the U.S. Virgin Islands. It descnbes the housing capacity, 
the hospital bed capacity, storage space in square feet and the acres owned, leased or 
otherwise occupied, the annual costs of leases, the costs of improvements to the 
property, and also provides remarks, particularly at this point in time, dealing with the 
status of disposal of properties. 
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4. Anny Installations Outside Continental United States, 30 June 1947, War Department. 

SUMMARY: This document contains a listing of all properties held.by the U. S. Army 
and Army Air Corp outside the U. S.. Under the Antilles Department it lists the 
properties which were held in the U.S. Virgin Islands. It descnbes the housing capacity 
the hospital bed capacity, storage space in square feet and the acres owned, leased 0; 
otherwise occupied, the annual costs of leases, the costs of improvements to the 
property, and also provides remarks, particularly at this point in time, dealing with the 
status of disposal of properties. 

5. Army and Air Force Installations Outside Continental United States. 31 June 194~ 
Office of The Chief of Engineers. 

SUMMAR Y: This document contains a listing of all properties held by the U. S. Army 
and Army Air Corp outside the U. S.. Under the Antilles Department it lists the 
properties which were held in the U.S. Virgin Islands. It qescnbes the housing capacity, 
the hospital bed capacity, storage space in square feet and the acres owned, leased or 
otherwise occupied, the annual costs of leases, the costs of improvements to the 
property, and also provides remarks, particularly at this point in time, dealing with the 
status of disposal of properties. 

6. Army and Air Force InstaHations Outside Continental United States. 30 June 1949, 
Office of The Chief of Engineers. 

SUMMARY: The only property listed for the U.s. Virgin Islands is the San Jose • 
Project, Charlotte Amalie, St. Thomas, Chemical Storage and Experiment Station. It 
lists housing as 330 billets with 3200 square feet of covered storage space, 17,400 square 
feet of open storage space, 880 acres owned in fee and had a cost of improvements of 
$2,441,329. In the remarks section: Fortuna Hill Reservation, CCD-AD-8006-4-P, 
formerly a unit of Roosevelt Roads Harper Defense System was made a part of this 
installation effective 1 May 1949. 

7. Anny and Air Force Instanations Outside Continental United States. 30 June 1950~ 
Office of The Chief of Engineers. 

SUM1v1ARY: The only property listed for the U.S. Virgin Islands is the San Jose 
Project, Charlotte Amalie, St. Thomas, Chemical Storage and Experiment Station. It 
lists housing as 330 billets with 3200 square feet of covered storage space, 17,400 square 
feet of open storage space, 880 acres owned in fee and had a cost of improvements of 
$2,441,329. In the remarks section: Fortuna Hill Reservation, CCD-AD·8006-4-P, 
formerly a unit of Roosevelt Roads Harper Defense System was made a part of this 
installation effective 1 May 1949. 
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8. Army and Air Force Installations Outside Continental United States. 30 June 1951 
Office of The Chief of Engineers. _ 7 

SUM:MARY: This document descnbes only one property remaining under U.S. Army 
or Air Force control in the Virgin Islands. This was the Crown Mountain Air Warning 
Station, Charlotte Amalie. Descnbes it as having housing for 20 troops, 2S acres were 
owned in fee and that the improvements costs two hundred and sixty eight thousand, 
five hundred and eleven dollars. It has been declared excess through the General 
Services Administration on 17 May 1949. 

9. Army and Air Force Installations Outside Continental United States, 30 June 1952, 
Office of The Chief of Erigineers. 

SUM:MARY: This document descnbes only one property remaining under U.S. Army 
or Air Force control in the Virgin Islands. This was the" Crown Mountain Air Warning 
Station, Charlotte Amalie. Descnbes it as having housing for 20 troops, 25 acres were 
owned in fee and that the improvements costs two hundred and sixty eight thousan~ 
five hundred and eleven dollars. It has been declared excess through the General 
Services Administration on 17 May 1949. 

10. GeneralOrders Number 44. United States War Department, 30 May 1944. 

SUM:MARY: These general orders named the military installation Ft. Segarra in honor 
of Lt. Col. Raphael Angel Segarra, U. S. Army, and descnbed the location as Water -
Island, St. Thomas, Virgin Islands, Harbor Defense of Roosevelt Roads. 

Documents Obtained from U.S. Army Technical Escort Unit (Aberdeen Proving Ground, 
Maryland) . 

11. Letter, Headquarters, U.S. Army Armament, Munitions, and Chemical Command, 
AMSMC-HOA (A), dated 26 July 90, to Commander, U.s. Army Corps of Engineers, 
Mr. Robert Nore. 

SUMMARY: The letter transmitted several documents concerning the San Jose Project 
and the Virgin Islands. The following are summaries of those enclosures. 

ENCL 1. 'The San Jose Project Moves" by CPT Jay S. Stockhardt and lLT Stephen 
D. Noyes, from the Armed Forces Chemical JournaL January, 1949. The 
article descnbes the events relating to the move from Panama to the Virgin 
Islands. The facilities descnbed for the project include "the land and 
buildings of a former submarine base, the quarters and beach of a former 
u.S. Marine Air Base, the whole of Water Island (a former Army 
cantonment), and some 2100 acres of land on the westernmost tip of St. 
Thomas." The article states that a chemical laboratory was located in the 
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former torpedo storage room and that testing was continuing on a "limited 
basis by use of temporary expedients." 

-
ENCL 2. Compilation of FY 1951 Facility Proposals and Available Letters of 

Coordination dated 9 September 1949. The document contains information 
on the proposed construction of housing. service club, post chapel, and 
electric power supply for the San Jose Project. 

ENCL 3. Trip Report, Technical Escort Detachment The trip report descnbes the 
August 1949 transfer of "one (1) box car of classified toxic chemical 
munitions" from the Army Chemical Center, MD, to St. Thomas, V.L 

ENCL 4. Minutes of the 27th Meeting of the Research and Development Board. The 
document contains a review of Research and Development Facilities 
Proposals. The Research and Development Board gave qualified approval 
for construction of San Jose Project Facilities .. on St. Thomas, V.L, with the 
following reservation, "Upon activation of the CEBAR Proving 
Establishment, the activities of the San Jose Project be discontinued." 

ENCL S. Special Text No. 2, Organization of the Chemical Corps, Pg. 37. This 
document contains a statement that extended field tests are conducted in the 
Virgin Islands. 

ENCL 6. Letter, 971Oth, Technical Service Unit, dated 233 May 1950, Subject: 
Shipment of Oassified Chemical Munitions from San Jose Proje~ V.L to the -
United States. This document descnbes the movement of munitions from St. 
Thomas to the Army Chemical Center, MD, aboard the USNT COL William 
J. O'Brien. The only munitions specifically identified were E46 and E52 
chemical bombs. These were identified because they were not properly 
palletized for shipment. 

ENCL 7. San Jose Project Progress Report #61, 1 Nov 1947-31 Oct 1948, dated 10 
Nov 1948. This report details the move from San Jose Island to Panama and 
subsequently to St Thomas. 

12. Message, From COMTEN to NA V ORD SYS COM dated 26 May 1966, Subject: 
Report of Toxic Munitions Disposal Operations. 

SlThfMAR Y: The Navy EODT was advised on 17 May 1966 that a civilian contractor 
had unearthed "several bombs" while dredging on Water Island. The Navy EODT 
believed the bombs to be M .. 70 and M-7S chemical bombs. The message states that one 
bomb was blown without noticeable release of any chemical. 

13. Technical Escort Operations Report. Undated, Shipment of Classified Chemical 
Munitions. 
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SUMMARY: Reports the movement of an unspecified amount of chemical munitions 
from St. Thomas, V.I., to the Eastern Chemical Depot, Army Chemical Center, MD, 
from 6 May to 19 May 1950. _ 

Documents Obtained from the Technical Library, U.S. Army Chemical Research 
Development and Engineering Center, (Aberdeen Proving Ground, Maryland) 

14. San Jose Project Report #102, Locations of Entrances to Gasproof Shelters in Relation 
to Prevailing Winds. Received 8 Nov 1949. 

SUMMARY: Tests were conducted between 17 May and 30 Sep 1949. A 10 x 10 x 8 
1/2 foot shelter was subjected to phosgene (CG released from several ton containers). 
Page 5 of the Test Plan indicates the test location as "West End of St. Thomas Island." 

15. San Jose Project Report #136, Static Test of M70 Bomb HD Filled. dated March 1949. 

SUMMARY: A four-phase test of M70 bombs filled with distilled mustard. The bombs 
were detonated at ground level to check for dispersion patterns. Conditions indicated 
open arealwooded area and onshore/offshore winds. 

A map of Water Island showing the test locations follows page 7 of the Test Plan. 

Open! 
Phase 

I 
II 
ill 
IV 

On-shore! 
Wooded 

Open 
Open 
Wooded 
Wooded 

Off-shore 

Off-shore 
On-shore 
Off-shore 
On-shore 

Test Area 

4 
7 
1 
7 

16. San Jose Project Report #136, Interim Report, Phase 8. dated March 1949. 

SUMMARY: Tests were performed in an Open Area with Onshore Winds (a recheck: 
of Phase 7). The tests were performed in Area 6 . 

. 17. San Jose Project Report #176, Static Test in the Open of a Single En Smoke Pot, HD 
Filled, dated Aug 1949. 

SUMMARY: The purpose was to determine the dosage produced in the field, the rate 
of dose, decomposition loss, and overall efficiency for static fire. The test was 
performed at Test Area 4. Two photographs were included, one facing north from the 
top of hill 225 and one at ground level with barracks in the background. 
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18. Test 89, Interim Report of H Surveillance Analysis, Received 17 Nov 1948. 

SUMMARY: This report notes that bombs were moved from San Jose Island during 
. the latter part of January 1949 to Panama and stored on dunnage, covered by canvas 
on frames until -12 May 1948. They were then barged to St. Thomas. The bombs 
were stored in a wen-ventilated "one storage building" since 21 May 1948. The bombs 
were received and stored in Panama on 10 December 1945. 

19. San Jose Project Technical Facilities. Organization and Program. dated 1 Jul 1947. 

SUMMARY: This report deals only with the San Jose Project in Panama. 

20. San Jose Project Progress Report #61. 1 Nov 47 - 31 Oct 48. dated 10 Nov 48. 

SUMMARY: This report details the move from San Jose Island to Panama to and 
subsequently St. Thomas. 

21. San Jose Project Progress Report #62. 1 Dec 48 - 31 Dec 48. 

SUMMARY: This report contained nothing of significance except the expectation that 
Naval personnel would come to visit and conduct some unspecified form of test in 
January 1949. 

22. San Jose Project Progress Report #63. 1 Jan 49 - 31 Jan 49. 

SUMMARY: A group of Navy officers and enlisted men arrived on 25 Jan 1949 for the • 
purpose of conducting tests at this site. 

23. San Jose Project Progress Report #65. 1 - 28 Feb 49. 

SUMMARY: No mention of the Navy was made in this report. 

24. San Jose Project Progress Report #66. 1 - 31 Mar 49. 

SUMMARY: Test plans included l05mm German GA shells and 15cm German 
rockets, GA filled, 4.2 mortars with GA, 125 lb bombs (TIE2) (with GA), and smoke 
pots. 

25. San Jose Project Progress Report #67, 1 - 30 Apr 49. 

SUMMARY: No real activity reported. 

26. San Jose Project Progress Report #68. 1 - 31 May 49. 

SUMMARY: This report listed delayed projects. There was no real activity. The 
report also listed receipt of 196 goats and 3 kids born enroute. The goats were taken 
to Water Island. 
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27. San Jose Project Progress Report #69, 1 - 30 Jun 49. 

SUMMARY: The report indicated a second location for the shelter test (SJp Report 
No. 102) and movement of the shelter. Delays to most test prograins due to delayed 
materials were noted. Future construction plans were also noted. An interim Report 
on surveillance of CG filled bombs shows 30-M78, 7-M79, and 15 M70 bombs being 
sampled. Receipt of pigeons for testing were delayed by lack of fiscal year dollars. 

28. San Jose Project Progress Report #70. 1 - 31 Jul 49. 

SUMMARY: E23 smoke pots were received on 20 Jul 1949. Plans for tests of eight 
German munitions types were deleted. 

29. San Jose Project Progress Reports #74. 1 - 30 Nov 49. 

SUMMARY: This report noted performance of E23 smoke pot tests with GA.. 
Improvements in getting impregnated clothing from Panama rather than CONUS was 
noted. Remodeling of the Water Island change house was nearing completion. 

30. San Jose Project Progress Reports #75. 1 - 31 Dec 49. 

SUMMARY: Continuation of E23 tests with GA was noted • 
. 

31. San Jose Project Progress Reports #76. 1 - 31 Jan 50. 

SUMMARY: All testing was suspended to support Camp Detrick group. 

32. San Jose Project Progress Reports #77. 1 - 28 Feb 50. 

SUMMARY: Tested E23 smoke pots with HQ. 

33. San Jose Project Reports #132. 

SUMMARY: A sUIVeillance test for bomb particulate was reported for a 4 Ib E-l. 
Simulated agent with fluorescein was used. 

34. San Jose Project Plan of Test Number STet, Druif Bay Meteorology. 29 September 
1948. 

SUMMARY: This plan of test calls for the establishment of meteorological stations on 
Druif Bay, Water Island, U.S. Virgin Islands and prescnbes the conditions, procedures 
and materials necessary to accomplish the mission of obtaining meteorological data on 
Water Island 
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Newspaper Articles from The Daily News, St. Thomas, U.S. Virgin Islands 

35. Friday. March 19. 1948 - "Chemical Unit Reported Ready to Move to Virgin Island" 
Article indicated the Chemical Corps. will occupy the Submarine Base, Water Island and 
will negotiate for the Western End of St. Thomas. 

36. Saturday. September 4. 1948 - "Army Takes Over Eight Estates on West End of Island" 
The estates of Botany Bay, Bordeaux, Catharina's Hope, Fortuna Runnels, Gothaab, 
Bethesda, Hope and Perseverance were condemned and leased on a year to year basis 
for the San Jose Project. 

37. Saturday. November 13. 1948 - "U.S. Army Studies Poisonous Gases in Virgin Islands" 
The article is a translation of a November 2nd, "El Mundo" article that describes the 
purposes of the San Jose Project in the Virgin Islands. 

38. Friday. March 11. 1949 - "Smith Protests Proposed Transfer of Roads to Army" A land 
owner protested in a letter to the Government Secretary, the ordinance giving the San 
Jose Project jurisdiction over the roads on the Western end of St. Thomas. 

39. Saturday, April 2. 1949 - 'The Army to Show Equipment at Roosevelt Park" The article 
announces a display of San Jose Project Equipment open to the public was scheduled 
for April 6, 1949 from 9-10 am. 

40. Wednesday. June 1. 1949 - "Anny has Asked for Eleven Islands West of the Mainland" 
The San Jose Project took control of the Islands west of St. Thomas. They included 
Cricket Rock, Cockroach Island, Dutchman's Cap, Salt Cay, West Cay, Savannah Islan~ _ 
Flat Cay, Saba Island, Turtle Dove Cay, CaIcoon Cay, and Sala Cay. 

41. Thursday. June 9. 1949 - "Anny Control of Cays is for Safety of People" San lose 
Project Commander announced that the lease of the Western Islands was purely for 
safety and that no operations would be conducted on the Islands. 

42. Wednesday, March 15. 1950 - ''No Truth in Rumor' San Jose Project Commander 
states that the rumors of the project moving are without foundation. 

43. Saturday. April 1. 1950 - "San Jose Project Oases September 1/1 Announcement of the 
closure of the San Jose Project. 

44. Thursday. August 3. 1950 - "Army Transfers Goats. Pigeons to the Government" 
Reports the transfer of 215 goats and 1,157 pigeons to the government of the Virgin 
Islands. 
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Interviews 

45. Interview with Mr. Alex Donovan, Water Isle Hotels and Beaches, Inc., May 8, 1991. 

SUMMARY: Mr. Donovan worked for COL Elliott, the first commander of the San 
Jose Project. His job included delivering supplies from the Sub Base to Water Island. 
Since he was a civilian, he did not participate in the movement of munitions of any type. 
He was sure that the munitions used by the San Jose Project were stored on Water 
Island. Mr. Donovan stated that he had no personal knowledge of the location of the 
tests, but he has heard that tests were conducted near Fortuna or Bordeaux in addition 
to several locations on Water Island. 

46. InteIView with Mr. Couter,·Water Isle Hotels and Beaches, Inc., May 7, 1991. (Copy 
on file with Ebasco Services, Inc.) 

SUMMARY: Mr. Couter was the administrator of the·'Water Isle Hotel and Beach 
Clubs. He was on Water Island in 1966 when two bombs were unearthed. They were 
using a crane and drag line to remove "Elephant Muck" from the area adjacent to the 
deep water dock when the bombs were unearthed. One of the bombs had fins; the 
other did not. The one with £ins was approximately 5 feet long and 18 inches to 24 
inches in diameter. The other was slightly shorter. The EOD team at Roosevelt Roads 
sent tw9 people to the site. The EOD team took the bombs away and told the workers 
not to dig there any more. They put the mud back and over the years put a 3-foot cap 
on the site. Nothing [ordnance related1 was found prior to or since that incident to the 
best of his knowledge. 

47. Interview with Mr. Osbourne Harvey, Retired Teacher emeritus, former chemist for the 
San Jose Project, May 8, 1991. 

SUMMARY: Mr. Harvey was a chemist with the San Jose Project. Mr. Harvey stated 
that he did not know where the tests were performed or the chemicals were stored. He 
was sure the munitions were stored on Water Island. He thought he had heard about 
tests on the west end of St Thomas but he was not sure. He was fairly sure G Agents 
had not been tested because there wasn't a good chemical analysis available to 
determine the airborne concentrations. Mr. Harvey was sure the tests had included 
phosgene and thought that chlorine had been used in a couple of tests. Mr. Harvey 
suggested talking to people who had worked in administrative areas who might know 
more about the storage and disposal of the agents. 

48. Interview with Mr. Farrelly, retired former Director of U.S. Virgin Islands Port 
Authority in St. Croix, United States U.s. Virgin Islands, May 9, 1991. 

SUM1v1AR Y: Mr. Farrelly was the director of Alexander Hamilton Airport for many 
years. During World War II he worked in the port facility. He provided a tour of the 
abandoned facilities that were Benedict Field and showed where other buildings had 
been located. 
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Documents Obtained from the National Records Center (Suitland, MaIj'land) 

49. Letter, United States Engineer Office, Puerto Rico District, San J,pan, Puerto Rico
7 

January 16, 1942, Subject: Leases. 

SUMMARY: This letter contains a description of the requirement for leases for a 
number of propenies east of Benedict Field on St. Croix. Copies of proposed leases 
for 754.9 Danish acres of land are enclosures to the letter. 

50. Letter, The Secretary of the Interior, Abe Fortas, to Henry L Stimson, Secretary of 
War, September 24, 1943. 

SUMMAR Y: This letter transmits from the Secretary of Interior to the Secretary of 
War, Public Land Order Number 170 entitled, ''ReseIVing Land for Use of the War 
Department, Virgin Islands." This transfer included some land on the southeast corner 
of Benedict Field in St. Croix. 

51. Report of Construction Completed during Fiscal Year 1940-41 at Benedict Field. St. 
Croix. Virgin Islands. 1 July 1941. 

SUMMARY: This document contains a brief summary of the purpose and the location 
of the construction which would become Benedict Field in St. Croix. It notes that the 
land acquired to date was a grand total of 1,356.4 acres which is the actual area of the 
camp, including the night bombing range. It also gives a description of the soil and the 
kinds of conditions which were encountered during construction. 

Documents Obtained from the Jacksonville District, U.S. Army Corps of Engineers. 

52. Memorandum for Commander, Huntsville Division, Re: DERP Negative Findings and 
Determination of EligIbility (FDEs), Two Virgin Islands Sites, Seven Florida Sites, One 
North Carolina Site, dated 2 October 1989. 

SUMMARY: This letter contained several FDE's which contained information related 
to properties being investigated. 

53. Map/Drawing, Buck Island, St. Thomas, U.S. Virgin Islands; Access Easement to U.S. 
Coast Guard light Station, by Canobean Division, Naval Facilities Engineering 
Command, San Juan, Puerto Rico, 1936. 

SUMMARY: This shows the outline of the property and an attached document gives 
a brief summary of the real estate transaction. 
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54. Defense Environmental Restoration Program for Formerly Used defense Sites~ 
Inventory Project Report: College of the Virgin Islands. Charlotte Amalie, St. Thomas. 
U.S. Virgin Islands. Project No. I04VI095901. signed by R.M. Bunk:~r, Major Gene~ 
U.S. Army, Commander, South Atlantic Division Corps of Engineers. 

SUMMARY: This negative FOE stated there was no evidence of hazardous or toxic 
wastes, ordnance or debris projects required under the DERP. 

55. Defense Environmental Restoration Program for Formerly Used Defense Sites, Findings 
and Determination of EligIbility, Cyril E. King Airport (Bourne Field). St. Thomas. U.S. 
Virgin Islands. Project No. I02VI095902 dated 17 July 1990, signed by R.M Bunker, 
Major General, U.S. Army, Commander, South Atlantic Division Corps of Engineers. 

56. Site Survey Summary Sheet for Defense Environmental Restoration Program for 
Formerly Used Defense Sites. Site No. I02VI056400. Alexander Hamilton Aix:port. St. 
Croix. U.S. Virgin Islands. dated 2 November 1990, signed by John F. Sobke, Major 
General, U.S. Army, Commanding South Atlantic Division Corps of Engineers. 

SUMMARY: This negative FOE stated there was no evidence of hazardous or toxic 
wastes, ordnance or debris projects required under the DERP. 

57. Defense Environmental Restoration Program for Formerly Used Defense Sites, Findings 
and Determination of Eligtbility, Alexander Hamilton Airport (Benedict Field). St. 
Croix. U.S. Virgin Islands. Project No. I02VI056400. dated 2 November 1990, by lohn 
F. Sobke, Major General, U.S. Army, Commanding South Atlantic Division Corps of -
Engineers. 

SUMMARY: This negative FOE stated there was no evidence of hazardous or toxic 
wastes, ordnance or debris projects required under the DERP. 

Documents Obtained from the U.S. Na~ Library, Records or the Bureau or Ships and 
Yards (Washington, DC) 

58. Administrative History of The U.S. Marine Com Air FaC1lity. Naval Air Bases 
Command. St. Thomas Virgin Islands. 21 June 1944 to 30 June 1946. 

SUM:MARY: This document contains a general description of the location and types 
of facilities which were present at the U.S. Marine Corp Air Facility, Bourne Field, St. 
Thomas, Virgin Islands. It contains a description of the reduction in status and stature 
of the facility as combat in the Caribbean appeared to be less and less likely. 
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59. Letter, U.S. Naval Section Base, Insure Patrol, Naval Operating Base, Charlotte Amalie 
to Commander and Chief, United States F1eet, Subject: "War Diary," May 1, 1943: 
(TIris document was obtained from the U.S. Navy LIbrary Records- of the Bureau of 
Ships and Yards in Washington, DC). 

SUM:MARY: This document contains a detailed description of events which occurred 
in Charlotte Amalie in May of 1943. 

60. HistOIl of U.S. Naval Facilities on St. Thomas, U.S. Virgin Islands. Prepared by Op-
441H, 26 February 1952. 

SUM:MARY: TIlls is a brief summary of the history of Naval installations in the Virgin 
Islands in World War n. It was prepared in response to a schoolgirl's question about 
the value of Virgin Islands bases in the War effort. 

61. War DiaQ': U.S. Submarine Base, St. Thomas. U.S. Virgin Islands. dated 1-31 March 
1943. 

Documents Obtained from the National Oceanic and Atmospheric Administration 

62. Oimate of Puerto Rico and Virgin Islands. Climatography of the United States Number 
60, National Oceanic and Atmospheric Administration, 1982. 

SUM:MARY: This document contains a general description of the climate of Puerto 
Rico and the Virgin Islands. 

63. Monthly Normals of Temperature, Precipitation; and Heating and Cooling Degree Days. 
1951-80. Virgin Islands. National Oceanic and Atmospheric Administration, September 
1982. 

SUM:MARY: This document contains monthly normals of temperature, precipitation 
and heating and cooling degree days. 

64. Oimatological Data Annual Summaty. Puerto Rico and Virgin Islands. 1989. Volume 
35, Number 13, National Oceanic and Atmospheric Administration. 

SUMMARY: This document contains detailed climatological data related to the U.S. 
Virgin Islands. 
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Miscellaneous Documents 

65. U.S. Army Field Manual 3-9, Militazy ChemistIy and Chemical Compounds. October 
1985. (Document obtained from the Huntsville Division, U.S. Army Corps of 
Engineers). 

SUM11ARY: This unclassified U. S. Army Field Manual contains descriptions of U. S. 
Chemical Agents and their etiologic, physical, and chemical properties. 

66. The '1988-89 Settlers Handbook for the U.S. Virgin Islands. (purchased in the Virgin 
Islands). . 

SUM11ARY: This handbook contains background information concerning the 
populations, customs, locations, geography, geology, and history of the Virgin Islands as 
well as current information pertaining to employment statistics and other information. 

67. DCCA Environmental Fact Sheet Number 1. Geology of the Virgin Islands. (Document 
obtained from the Archives of the Enid M. Baa LIbrary, Charlotte Amalie, St. Thomas) 

SUM11ARY: This fact sheet contains basic information related to the general geology 
of the Virgin Islands in the Greater and Lesser Antilles . 

. 
68. Lease for Water Island. between the Secretaty of the Interior and Water Island. 

Incorporated; dated March 26, 1957. (A copy of this lease was obtained from the 
Department of Interior, Washington, DC). '. 

SUM11ARY: This lease contains the general and special terms and conditions 
associated with the lease of Water Island to the Water Island, Incorporated for the 20 
year lease of the property known as Water Island. The lease also contains a provision 
for a 20 year extension of the lease at the request of the lessee. It also contains terms 
for payment for the use of the property and conditions which will be satisfied at the 
termination of the agreement. 

69. "In the Wake of the Golden Galleon or Selecting a Jungle Proving Ground, " by Robert 
D. McQeod, Jr., Col. U.S. Army Retired, Anned Forces Chemical Journal (March
April, 1955). (A copy of this journal article was obtained from the LIbrary of the U.S. 
Army Chemical School, Ft. McQellan, Alabama). 

SUM11ARY: This document descnbes the techniques, methods, and locations that 
were utilized by the Army in 1943, to select a tropic test site which would become the 
San Jose Project. This dealt exclusively with the selection of San Jose Island and did 
not deal with the San Jose Project in the Virgin Islands. 
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70. Water Island Study, U. S. Department of Commerce, Economic Development 
Administration, May 1980. (Document obtained from the U.S. Dept of Interior? 
Washington, DC) -

StnvlMARY: This document descnbes the opportunities for development of Water 
Island and provided a substantial amount of general information related to the historyp 
geography and uses of Water Island. It also included recommendations for the future 
developments, including zoning restrictions, to be utilized on Water Island. 

71. Various Real Estate Documents, Office of the Recorder of Deeds, St. Thomas, U.S. 
Virgin Islands. 

StnvlMARY: Several Deeds and other documents which provided details of the 
transfers of property in the' U. S. Virgin Islands. Not all leases were recorded, and since 
many of the properties used in the U. S. V'rrgin Islands were leased, there are many 
transactions for which there is little if any data. 

72. Various Real Estate Documents, Office of the Recorder of Deeds, St. Croix, U.S. Virgin 
Islands. 

StnvlMARY: Several Deeds and other documents which provided details of the 
transfe(s of property in the U. S. Virgin Islands. Not all leases were recorded, and since 
many of the properties used in the U. S. Virgin Islands were leased, there are many 
transactions for which there is little if any data. 
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ANNEXB 

ME'I'EROLOGICAL CONDmONS IN THE U.S. VIRGIN ISLANDS 

Temperature 

A striking feature of the temperature regime in the U.S. Virgin Islands is the 
relatively small variation of average temperature from the coolest to the warmest 
months, which is about 5° to 'rF. The average daily range of temperature (difference 
between the daytime maximum and the nighttime minimum) is also very small, 
varying from about ~F in Charlotte Amalie, located in the central southern part of 
St. Thomas, to 15°F in Wintberg, located approximately 1 mile east of Charlotte 
Amalie. 

Based on thirty years of climatological data recorded during the period 1951 to 1980 
in Charlotte Amalie, St. Thomas, the highest mean maximum. temperature is about 
8'rF with nighttime temperatures falling to about 74° to 7SOF and a little lower at the 
higher elevations. The mean maximum temperatures occur during the month of 
August, while the lowest mean maximum temperatures occur in either January or 
February. Since the extent of land areas is small, the air passage over land is quite 
short and there is not sufficient time for extreme heating to take place. Relatively 
few days have temperatures of gooF or above. 

In the winter, daily maximum temperatures generally are in the low 80s, and 

nighttime minimums are in the high 60s or low 70s. The lowest mean minimum 
temperatures are observed in February, and the highest mean minimum temperature 

occurs in August. 

The U.S. Virgin Islands are tropical, generally hilly islands which lie directly in the 
path of the easterly trade winds throughout the year. The trade winds blow almost 

without exception from the east, but are modified somewhat as they pass inland to 
a formidable barrier of hills, where they are lifted over the top or pushed aside. The 

rugged aspect of the terrain also causes wide local variations in wind speed and 

direction due to sheltering and channeling effects. 

C:\WPS1~\Sl'PINVL1S5 
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Night winds are lighter than the daytime winds. About daybreak, the wind speed 
begins to increase, reaching a maximum late in the morning or early afternoon. Wind 
speeds decrease later in the afternoon, usually about 4 p.m .. The highest mean 

maximum wind speeds occur during the month of July, ~th speeds recorded at 
Alexander Hamilton Field (Airport), St. Croix slightly above 16 mph, while other 
stations have mean speeds several miles per hour slower. During recent years, hourly 
obsexvations taken at Cyril King Airport (formerly Harry Truman Airport or Bourne 
Field), St. Thomas indicated that less than one percent of all wind observations were 
above 24 mph, and less than five percent were above 18 mph. Occasional tropical 
storm related winds of ·extreme speed are experienced. Winds of 110 mph are 
expected to occur once every century. 

Precipitation 

Ooud observations made at Cyril King Airport, St. Thomas and Alexander Hamilton 
Field, 5t. Croix show that minimum cloudiness occurs during hours of darkness with 
increasing amounts after sunrise. Maximum cloudiness, averaged over the year, 
occurs from 11 a.m. to 3 p.m. at Cyril King Airport, and from 10 am. to 5 p.m. at 
Alexander Hamilton Field. The seasonal variation of cloudiness shows a double 
maximum at both stations, in Mayor June and again in September or October, with 
the June maximum somewhat more pronounced. At both stations, the lowest daily 
average cloudiness is in March. 

Rainfall in the U.s. Virgin Islands falls most frequently in the form of brief showers. 
Annual rainfall values indicate differences in rainfall from location to location with 
higher elevations generally receiving greater amounts. No distinct wet-dIy season 
exists. The relatively dry period extends from about December through June, but 

occasionally, quite heavy rainfall occurs during these months. Based on thirty years 
of records, the driest month in St. Thomas is February, with an average of 1.63 
inches, and the wettest month is September, averaging 5.78 inches. In St. Croix, 

March is the driest month with 1.64 inches of rainfall. Like in 5t. Thomas, 
September is the wettest month, with an average of 5.63 inches. Although the 
average annual rainfall over both St. Thomas and St. Croix averages from 41 to 42 

inches per year, a principal concern in the islands is the short supply of water. This 
is due partially to a high evaporation rate and the rapid runoff from the steep terrain. 

During the drier portions of the year, it is necessary to carry water by barge from 

Puerto Rico. 
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Storms 

The U.S. Virgin Islands lie in the path of tropical storms and hurricanes which form 
over the ocean to the east of the Lesser Antilles. The islands are outside the main 
path of the most severe tropical cyclones, except from August through the first half 
of October. A few "off-season" tropical cyclones have, however, slightly brushed the 
area at infrequent intervals. Those hurricanes and tropical storms which do severely 
affect the Virgin Islands develop over the waters of the southern North Atlantic to 
the east of the Lesser Antilles. The movements of the storms are usually towards the 
west and northwest. They may pass either to the sout~ or to the north of the islands, 
and occasionally directly over them. Near misses of intense hurricanes or tropical 
storms produce little wind damage, but may cause flooding andlor tide damage. An 
example of the fringe effects of hurricanes in the area occurred during the passage 
of Donna in September 1960. The hurricane center passed west-northwestward to 
the north of the Virgin Islands and Puerto Rico, with gusts of wind reaching 62 mph 
at St. Thomas and nearly 160 mph at San Juan, Puerto Rico. 

On September 18, 1989, severe damage was sustained over much of the U.S. Virgin 
Islands during Hurricane Hugo. Meteorological data from the Alexander Hamilton 
Field Station in St. Croix is not available because data collection instruments at the 
station were destroyed during the storm (Batham). Discussion with a Dr. CoI'on 
former engineer for the National Weather Service In Puerto Rico indicated that the 
hurricane tracked from a southeast to northwest direction across the Virgin Islands 
and Puerto Rico. The eye of the storm occurred approximately on the western 
border of St. Croix. Measurements taken at the Roosevelt Roads Station in Puerto 
Rico registered gusts of wind at 120-mph. Dr. Coron indicated that the wind speeds 
across the Virgin Islands would have been higher, resulting in most of the severe 
damage on the islands. Minimum rainfall damage occurred from the hurricane. 

The time of greatest likelihood of flooding is at the time of maximum rainfall 
expectancy, roughly from May through November. The hilly nature of the Virgin 
Islands and the steep slope of the waterways from their basins in the mountainous 
areas to their outlets into the sea indictate that many of the flood situations will be 
of the flash flood type. Thus with only a relatively short warning period possible, 
vigilance for possible flood-producing situations must be maintained. 
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Thunderstorm activity is also most common during the period between May and 
November. The average number of thunderstorms, reported over various locations 
in Puerto Rico, ranges from 11 to 35 per year. Hail in the u.s. Virgin Islands is 
relatively rare; hailstones are usually pea-size and in most cases cause no serious 
damage. However, in 1969, a severe local hailstorm occurred with hailstones up to 

11/2 inches in diameter. This was the first hailstorm on record in the islands .. 
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ANNEXC 

ORDNANCE AND EXPLOSIVE WASTE RISK ASSESSl\fENTS 

FOR 

SUBMARINE BASE, CHARLOTI'E AMALIE, 

THE WEST END OF ST. THOMAS, 

AND WATER ISLAND - FORT SEGARRA 
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RISK ASSESS~NT PROCEDURES FOR 
EXPLOSIVE ORDNANCE (EXO) 

Site Name San Jose Project - Submarine Base Rater's 
St. Thomas Name: J. McDrath 

Site Location St Thomas, U.S. Virgin Islands Organization Ebasco Services, Inc. 
DERP Project # ________ _ 
RAC 5 

EXO RISK ASSESS~NT: 
This risk assessment procedure was developed in accordance with MIL-STD 882B and 

AR 385-10. 

The EXO risk assessment· is based upon documented evidence consisting of records 
searches, reports of Explosive Ordnance Disposal (EOD) detachment actions, and field 
observations, interviews, and measurements. These data are used to assess the risk involved 
based upon the hazards identified at the site. The risk aSsessment is composed of two 
factors, hazard severity and hazard probability. Any field activities should be made with 
the assistance of qualified EOD personneL 

Part L Hazard Severity. Hazard severity categories are defined to provide a qualitative 
measure of the worst crecbble mishap resultiIig from personnel exposure to various types and 
quantities of unexploded ordnance items. 

TYPE OF ORDNANCE 

A Conventional Ordnance and Ammunition 
YES NO 

VALUE VALUE VALUE 
Small Arms (.22 cal - .50 cal) 2 0 0 
Medium/Large Cahber (20 mm and 10 0 0 

larger) 
Bombs, Explosive 10 0 0 
Bombs, Practice (w/spotting charges) 6 0 0 
Grenades, Hand and Rifle, Explosive 10 0 0 
Grenades, Practice (w/spotting 6 0 0 

charges) 
Landmines, Explosive 10 0 0 
Landmines, Practice (w/spotting 6 0 0 

charges) 
Rockets, Guided Missiles, Explosive 10 0 0 
Detonators, Blasting Caps 10 0 0 
Demolition Charges 10 0 0 

Conventional Ordnance and Ammunition ORS Value (Maximum of 10). o 
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B. Pyrotechnics YES NO 
VALUE VALUE VALUE 

Any Munition Containing 10 0 0 
White Phosphorus or other 
Pyrophoric Material (i.e., 
Spontaneously Flammable) 
Any Munition Containing A Flame 6 0 0 
or Incendiary Material (i.e., 
Napalm, Triethyl aluminum 
Metal Incendiaries) 
Military Flares 4 0 0 

Pyrotechnics Value (Maximum of 10). 0 

C. Bulk High Explosives (Bulk explosives not an integral part of conventional ordnance). 

YES NO 
VALUE VALUE VALUE 

Primary or Initiating Explosives 10 0 0 
(Lead Styphnate, Lead Azide, 
Nitroglycerin, Mercury Azide, 
Mercury Fulminate, etc.) 
Booster, Bunting or Fuse Explosives 10 0 0 
(pErn, Compositions A, B, C, 
TetryI,. TNT, RDX, ~ HBX, 
Black Powder, etc.) 
Military Dynamite 10 0 0 
Less Sensitive Explosives 3 0 0 
(Ammonium Nitrate, Favier 
Explosives, etc.) 

High Explosives Value 0 
(Maximum value of 10). 

D. Propellants 
YES NO 

VALUE VALUE VALUE 
Solid or liquid Propellants 6 0 0 0 
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E. Chemical Agent/Weapons 

YES NO 
VALUE VALUE 

Radiological 25 0 
Toxic Chemical Agents 25 0 
(Choking, Nerve, Blood, Blister) 
Incapacitating Agent (BZ) 10 0 
Riot Control and Miscellaneous 5 0 
(Vomiting, Tear, Chlorine, 
Mustard Simulant) 
Any Munition Containing Smoke, 4 0 
D1umination, Signal Charge 

Chemical Agent/Weapons Value (Maximum 25). 

Total Ordnance and Explosive Waste Characteristics Value 
A + B + C + D + E with a Maximum value of 61). 

TABLE 1 
HAZARD SEVERITY' 

VALUE 
0 
0 

0 
0 

0 

0 

(Total = 0 

--------------------------------------------------------
Description 

CATASTROPHIC 
CRITICAL 
MARGINAL 
NEGUGffiLE 

Category 

I 
II 

III 
IV 

Value 

>21 
>13 S. 21 
>5 s.13 
<5 

--------------------.--..... ---,---------------------------------------------------
• Apply Hazard Severity to Table 3. 



Part II. 

Hazard Probability. The probability that a hazard has been or will be created due 
to the presence and other rated factors of unexploded ordnance or explosive materials on 
a formerly used DOD site. 

AREA, EXTENT, ACCESSmILITY OF CONTAMINATION 

A.. Locations of Contamination 

Within Tanks, Pipes, Vessel 
or Other confined locations. 
On the surface or within 3 feet. 
Inside walls, ceilings, or other 
parts of Buildings· or Structures. 
Subsurface, greater than 3 feet 
in depth. 

Value for location of UXO~ (Maximum 
Value of 5). 

YES 
VALUE 

5 

5 
4 

3 

NO 
VALUE 

o 

o 
o 

o . 

VALUE 
o 

o 
o 

o 

a 

B. Distance to nearest inhabited locations or structures likely to be at risk from EXO site 
(roads, parks, playgrounds, and buildings). 

Distance to Nearest Target 

Less than 1250 feet 
1250 feet to 0.5 miles 
O.S miles to 1.0 mile 
1.0 mile to 2.0 miles 
2.0 miles to 5.0 miles 
Over 5.0 miles 

Distance to Persons Value (Maximum Value of 5). 

ASSIGNED 
VALUE 

5 
4 
3 
2 
1 
o 

o 

C. Numbers and types of Buildings within a 2 mile radius measured from the hazardous 
. area, not the installation boundary. 

ASSIGNED 
Number of Buildings 
o 
1 to 10 
11 to 50 
51 to 100 
101 to 250 
251 or Over 

Number of Buildings Value (Maximum Value of 5). 
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VALUE 
o 
1 
2 
3 
4 
5 

o 



D. Types of Buildings 

Educational, Child Care, etc. 
Residential, Hospitals, Hotels, etc. 
Commercial, Shopping Centers, etc. 
Industrial Warehouse, etc. 
Agricultural, Forestry, etc. 
Detention, Correctional 
Military 
No Buildings 

Types of Buildings Value (Maximum Value of 5). 

ASSIGNED 
VALUE 

5 
5 
5 
4 
3 
2 
1 
o 

VALUE 

o 

E. Accessibility to site refers to the measures taken to limit access by humans or animals 
to ordnance and explosive wastes. Use the following guidance: 

Barrier 

A 24-hour surveillance system (e.g., 
television monitoring or surveillance 
by guards or facility personnel) which 
continuously monitors and controls entry 
onto _ the facility; 

or 

An artificial or natural barrier (e.g., 
a fence combined with a cliff), which 
completely surrounds the facility; and 
a means to control entry, at all times, 
through the gates or other entrances to 
the facility (e.g., an attendant, television 
monitors, locked entrances, or controlled 
roadway access to the facility). 

Security guard, but no barrier 
A barrier, (any kind of fence) but no 
separate means to control entry 
Barriers do not completely 
surround the facility 
No barrier or security system 

Accessibility Value (Maximum Value of 5) . 

...... ,IUSES1JB. WP 
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ASSIGNED 
VALUE . 

o 

o 

1 
2 

3 

5 

VALUE 

o 



F. Site Dynamics - This deals with site conditions that are subject to change in the future, 
but may be stable at the present. Examples would be excessive soil erosion by beaches or 
streams, increasing land development that could reduce distances from the site to inhabited 
areas or otherwise increase accessibility. 

VALUE 
None Anticipated 
Expected 

(Maximum Value of 5) 

Total value for hazard probability. 
Sum of Values A through F. 
(Not to exceed 30). Apply this value 
to Hazard Probability Table 2 to determine 
Hazard Level. 

ASSIGNED 
VALUE 

o 
5 

TABLE 2 
HAZARD PROBABILITY" 

o 

o 

-----------------,--------------------------------------------
Description- Level Value 

,----------.----------------- .----------------------------------
FREQUENT 
PROBABLE 
OCCASIONAL 
REMOTE 
IMPROBABLE 

A 
B 
C 
D 
E 

>27 
>21 <27 
>15 <21 
> 8~15 
<8 _._n_ .. _ .. _._n _________________ ,_ .. _._. __________________________________ .... 

• Apply Hazard Probability to Table 3 . 
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Part III. 

Risk Assessment. . The risk assessment value for this site is determined using the following 
Table 3. Enter WIth the results of the hazard probability and hazard se~erity values. 

FROM TABLE 1 - HAZARD SEVERITY - IV -NEGLIGIBLE 

FROM TABLE 2 - HAZARD PROBABILITY - E - IMPROBABLE 

TABLE 3 
RISK ASSESS:MENT CODE 

Probability FREQUENT PROBABLE OCCASIONAL REMOTE IMPROBABLE 
Level A B C D E 

Severity 
Category: 

CATASTROPHIC I 1 1 2 3 4 
CRmCAL II 1 2 3· 4 5 
MARGINAL III 2 3 4 4 5 
NEGLIGm.LE IV 3 4 4 5 5 

RISK ASSESSMENT CODE (RAe) 

RAC 1 Imminent Hazard - Emergency action required to· mitigate the hazard or 
protect personnel (i.e., Fencing, physical barrier, guards, etc.). 

RAC 2 Action required to mitigate hazard or protect personnel. 
Feasibility study is appropriate. 

RAC 3 Action required to evaluate potential threat to personnel. 
High priority confirmation study is appropriate. 

RAC 4 Action required to evaluate potential threat to personnel. Confirmation study 
is appropriate. 

RAC 5 No action required. 

Justification. In narrative form, summarize the documented evidence that 
supports this risk assessment. 

Explosive ordnance was handled at this site when it,was an active submarine base. It also 
was used for the analysis of chemical agents. There is no indication that other than reagent 
quantities of chemical agents were used or were present in this area. There have been no 
reports of ordnance or chemical agents found at this site. There is no evidence that 
explosive ordnance or chemical items exist at this site. 
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RISK ASSESS~NT PROCEDURES FOR 
EXPLOSIVE ORDNANCE (EXO) 

. Site Name San Jose Project - Submarine Base Rater's 
St. Thomas Name: J. McIlrath 

Site Location St. Thomas, U.S. Virgin Islands Organization Ebasco Services, Inc. 
DERP Project # ~ _______ _ 
RAe 5 

EXO RISK ASSESSMENT: 
This risk assessment procedure was developed in accordance with MIT..rSTD 882B and 

AR 385-10. 

The EXO risk assessment is based upon documented evidence consisting of records 
searches, reports of Explosive Ordnance Disposal (BOD) detachment actions, and field 
observations, interviews, and measurements. These data are used to assess the risk involved 
based upon the hazards identified at the site. The risk assessment is composed of two 
factors, hazard severity and hazard probability. Any field activities should be made with 
the assistance of qualified EOD personnel. 

Part I. Hazard Severity. Hazard severity categories are defined to provide a qualitative 
measure of the worst credible mishap resulting from personnel exposure to various types and 
quantities of unexploded ordnance items. . 

TYPE OF ORDNANCE 

A. Conventional Ordnance and Ammunition 
YES NO 

VALUE VALUE VALUE 
Small Arms (.22 cal - .50 cal) 2 0 0 
Medium/Large Cahber (20 mm and 10 0 0 

larger) 
Bombs, Explosive 10 0 0 
Bombs, Practice (w/spotting charges) 6 0 0 
(Jrenades, Hand and Rifle, Explosive 10 0 0 
Grenades, Practice (wI spotting 6 0 0 

charges) 
Landmines, Explosive 10 0 0 
Landmines, Practice (w/spotting 6 0 0 

charges) 
Rockets, Guided Missiles, Explosive 10 0 0 
Detonators, Blasting Caps 10 0 0 
Demolition Charges 10 0 0 

Conventional Ordnance and Ammunition ORS Value (Maximum of 10). o 
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B. Pyrotechnics YES NO 
VALUE VALUE VALUE 

Any Munition Containing 10 0 0 
White Phosphorus or other 
Pyrophoric Material (i.e., 
Spontaneously Flammable) 
Any Munition Containing A Flame 6 0 0 
or Incendiary Material (i.e., 
Napalm, Triethyl aluminum 
Metal Incendiaries) 
Military Flares 4 0 0 

Pyrotechnics Value (Maximum of 10). 0 

c. Bulk High Explosives (Bulk explosives not an integral part of conventional ordnance). 

YES NO 
VALUE VALUE VALUE 

Primary or Initiating Explosives 10 0 0 
(Lead Styphnate, Lead Azide, 
Nitroglycerin, Mercury Azide, 
Mercury Fulminate, etc.) 
Booster, Bursting or Fuse Explosives 10 0 0 
(PETN, Compositions A, B, C, 
Tetryl, TNT, RDX, HMX, HBX, 
Black Powder, etc.) 
Military Dynamite 10 0 0 
Less Sensitive Explosives 3 0 0 
(Ammonium Nitrate, Favier 
Explosives, etc.) 

High Explosives Value 0 
(Maximum value of 10). 

D. Propellants 
YES NO 

VALUE VALUE VALVE 
Solid or Liquid Propellan-ts 6 0 0 0 
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E. Chemical Agent/Weapons 

Radiological 
Toxic Chemical Agents 
(Choking, Nerve, Blood, Blister) 
Incapacitating Agent (BZ) 
Riot Control and Miscellaneous 
(Vomiting, Tear, Chlorine, 
Mustard Simulant) 
Any Munition Containing Smoke, 
illumination, Signal Charge 

YES 
VALUE 

25 
25 

10 
5 

4 

Chemical Agent/Weapons Value (Maximum 25). 

NO 
VALUE 

0 
0 

0 
0 

o 

Total Ordnance and .Explosive Waste Characteristics Value 
A + B + C + D + E with a Maximum value of 61). 

TABLE 1 
HAZARD SEVER:rrr-

VALUE 
0 
0 

0 
0 

o 

o 

(Total = o 

-_._. -----------------------------
Description Category Value 

---------------------------._.--.------------------------
CATASTROPHIC 
CRITICAL 
MARGINAL 
NEGLIGffiLE 

• Apply Hazard Severity to Table 3. 
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I 
II 

III 
IV 

>21 
>13 ~ 21 
>5~ 13 
<5 



Part II. 

Hazard Probability. The probability that a hazard has been or will be created due 
to the presence and other rated factors of unexploded ordnance or explosive materials on 
a formerly used DOD site. 

AREA, EXTENT, ACCESSmILITY OF CONTAMINATION 

A. Locations of Contamination 

Within Tanks, Pipes, Vessel 
or Other confined locations. 
On the surface or within 3 feet 
Inside walls, ceilings, or other 
parts of Buildings or Structures. 
Subsurface, greater than 3 feet 
in depth. 

Value for location of UXO. (Maximum 
Value of 5). 

YES 
VALUE 

5 

5 
4 

3 

NO 
VALUE 

o 

o 
o 

o -

VALUE 
o 

o 
o 

o 

o 
B. Distance to nearest inhabited locations or structures likely to be at risk from EXO site 
(roads, parks, playgrounds, and buildings). 

Distance to Nearest Tarset 

Less than 1250 feet 
1250 feet to 0.5 miles 
0.5 miles to 1.0 mile 
1.0 mile to 2.0 miles 

. 2.0 miles to 5.0 miles 
Over 5.0 miles 

Distance to Persons Value (Maximum Value of 5). 

ASSIGNED 
VALUE 

5 
4 
3 
2 
1 
o 

o 

C. Numbers and types of Buildings within a 2 mile radius measured from the hazardous 
. area, not the installation boundary. 

ASSIGNED 
Number of Buildings 
o 
1 to 10 . 
11 to SO 
51 to 100 
101 to 250 
251 or Over 

Number of Buildings Value (Maximum Value of 5). 
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VALUE 
o 
1 
2 
3 
4 
5 

o 



Part Ill. 

Risk Assessment. The risk assessment value for this site is determined using the following 
Table 3. Enter with the results of the hazard probability and hazard severity values. 

FROM TABLE 1 - HAZARD SEVERITY - IV -NEGLIGIBLE 

FROM TABLE 2 - HAZARD PROBABILITY - E - IMPROBABLE 

TABLE 3 
RISK ASSESSMENT CODE 

Probability FREQUENT PROBABLE OCCASIONAL REMOTE 
Level A B C D 

---
Severity 
Category: 

CATASTROPHIC I 1 1 2 3 
CRmCAL n 1 2 3 4 
MARGINAL m 2 3 4 4 
NEGLIGIBLE IV 3 4 4 S 

RISK ASSESSMENT CODE (RAq 

IMPROBABLE 
E 

4 
5 
5 
S 

RAC 1 Imminent Hazard - Emergency action required to mitigate the hazard or 
protect personnel (i.e., Fencing, physical barrier, guards, etc.). 

RAC 2 Action required to mitigate hazard or protect personnel. 
Feasibility study is appropriate. 

RAC 3 Action required to evaluate potential threat to personnel. 
High priority confirmation study is appropriate. 

RAC 4 Action required to evaluate potential threat to personnel. Confirmation study 
is appropriate. 

RAC 5 No action required. 

Justification. In narrative form, summarize the documented evidence that 
supports this risk assessment. 

Explosive ordnance was handled at this site when it was an active submarine base. It also 
was used for the analysis of chemical agents. There is no indication that other than reagent 
quantities of chemical agents were used or were present in this area. There have been no 
reports of ordnance or chemical agents found at this site. There is no evidence that 
explosive ordnance or chemical items exist at this site. 
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RISK ASSESSMENT PROCEDURES FOR 
EXPLOSIVE ORDNANCE (EXO) 

Site Name San Jose Project - West End of Rater's 
St. Thomas Name: 1. McDrath 

Site Location St. Thomas, U.s. Virgin Islands Organization Ebasco Services, Inc. 
DERP Project # ________ _ 
RAC 5 

EXO RISK ASSESSMENr: 

This risk assessment procedure was developed in accordance with Mn...sID 882B and 
AR 385-10. 

The EXO risk assessment is based upon documented evidence consisting of records 
searches, reports of Explosive Ordnance Disposal (EOD) detachment actions, and field 
observations, interviews, and measurements. These data are used to assess the risk involved 
based upon the hazards identified at the site. The risk assessment is composed of two 
factors, hazard severity and hazard probability. Any field activities should be made with 
the assistan~e of qualified EOD personnel. 

Part I. Hazard Severity. Hazard severity categories are defined to provide a qualitative 
measure of the worst credible mishap resulting from personnel exposure to various types and 
quantities of unexploded ordnance items. 

TYPE OF ORDNANCE 
A. Conventional Ordnance and Ammunition 

YES NO 
VALUE VALUE VALUE 

Small Arms (.22 cal - .50 cal) 2 0 0 
Medium/Large CalIber (20 mm and 10 0 0 

larger) 
Bombs, Explosive 10 0 0 
13ombs, Practice (w/spotting charges) 6 0 0 
Grenades, Hand and Rifle, Explosive 10 0 0 
Grenades, Practice (w/spotting 6 0 0 

charges) 
Landmines, Explosive 10 0 0 
Landmines, Practice (w/spotting 6 0 0 

charges) 
Rockets, Guided Missiles, Explosive 10 0 0 
Detonators, Blasting Caps 10 0 0 
Demolition Charges 10 0 0 

Conventional Ordnance and Ammunition ORS Value (Maximum of 10). o 
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B. Pyrotechnics YES NO 
VALUE VALUE VALUE 

. Any Munition Containing 10 0 - 0 
White Phosphorus or other 
Pyropboric Material (i.e., 
Spontaneously Flammable) 
Any Munition Containing A Flame 6 0 0 
or Incendiary Material (i.e., 
Napalm, Triethyl aluminum 
Metal Incendiaries) 
Military Flares 4 0 0 
Pyrotechnics Value (Maximum of 10). 0 

c. Bulk High Explosives (Bulk explosives not an integral p~ of conventional ordnance). 

YES NO 
VALUE VALUE VALUE 

Primary or Initiating Explosives 10 0 0 
(Lead Styphnate, Lead Azide, 
Nitroglycerin, Mercury Azide, 
Mercury Fll}mjnate, etc.) 
Booster, Bursting or Fuse Explosives 10 0 0 
(PETN, Compositions A, B, C, 

-

TetryJ, TNT, RDX, HMX, HBX, 
Black Powder, etc.) 
.Military Dynamite 10 0 0 
Less Sensitive Explosives 3 0 0 
(Ammonium Nitrate, Favier 
Explosives, etc.) 

High Explosives Value 0 
(Maximum value of 10). 

D. Propellants 
YES NO 

VALUE VALUE VALUE 
Solid or Liquid Propellants 6 0 0 0 
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E. Chemical Agent/\Veapons 
YES NO 

VALUE VALUE 
Radiological 25 0 
Toxic Chemical Agents 25 0 
(Choking, Nerve, Blood, Blister) 

Incapacitating Agent (BZ) 10 0 

Riot Control and Miscellaneous 5 0 
(Vomiting, Tear, Chlorine, 
Mustard Simulant) 
Any Munition Containing Smoke, 4 0 
illumination, Signal Charge 

Chemical Agent/Weapons Value (Maximum 25). 

Total Ordnance and Explosive Waste Characteristics Value 
A + B + C + D + E with a Maximum value of 61). 

Description 

CATASTROPHIC 
CRmCAL 
MARGINAL 
NEGLIGffiLE 

TABLE 1 
HAZARD SEVERITY 

< Category 

I 
IT 

ITI 
IV 

• Apply Hazard Severity to Table 3. 

A:\RJSEWEST.WP 
Jw. 2& 1991 

VALUE 
0 

- 0 

0 

0 

0 

(Total = 

Value 

>21 
>13 oS. 21 
>5 oS. 13 
<5 

0 

0 



Part II. 

Hazard Probability. The probability that a hazard has been or will be created due 
to the presence and other rated factors of unexploded ordnance or explosive materials on 
a formerly used DOD site. -

AREA, EXTENT, ACCESSmILlTY OF CONTAMINATION 

A Locations of Contamination 

Within Tanks, Pipes, Vessel 
or Other confined locations. 
On the surface or within 3 feet. 
Inside walls, ceilings, or other 
parts of Buildings or Structures. 
Subsurface, greater than 3 feet 
in depth. 

Value for location of UXO. (Maximum 
Value of 5). 

YES 
VALUE 

5 

5 
4 

3 

NO 
VALUE 

o 

o 
o 

o . 

VALUE 
o 

o 
o 

o 

o 

B. Distance to nearest· inhabited locations or structures likely to be at risk from EXO site 
(roads, parKs, playgrounds, and buildings). , 

Distance to Nearest Target 

Less than 1250 feet 
1250 feet to 0.5 miles 
0.5 miles to 1.0 mile 
1.0 mile to 2.0 miles 
2.0 miles to 5.0 miles 
Over 5.0 miles 

Distance to Persons Value (Maximum Value of 5). 

ASSIGNED 
VALUE 

5 
4 
3 
2 
1 
o 

o 

C. Numbers and types of Buildings within a 2 mile radius measured from the hazardous 
area, not the installation boundary. 

ASSIGNED 
Number of Buildings 
o 
1 to 10 
11 to 50 
51 to 100 
101 to 250 
251 or Over 

Number of Buildings Value (Maximum Value of 5). 
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VALUE 
o 
1 
2 
3 
4 
5 

o 



D. Types of Buildings 

Educational, Child Care, etc. 
Residential, Hospitals, Hotels, etc. 
Commercial, Shopping Centers, etc. 
Industrial Warehouse, etc. 
Agricultural, Forestry, etc. 
Detention, Correctional 
Military 
No Buildings 

Types of Buildings Value (Maximum Value of 5). 

"ASSIGNED 
VALUE 

5 
5 
5 
4 
3 
2 
1 
o 

VALUE 

o 

E. Accessibility to site refers to the measures taken to limit access by humans or animals 
to ordnance and explosive wastes. Use the following guidance: 

Barrier 

A 24-hour surveillance system (e.g., 
television monitoring or surveillance 
by guards or facility personnel) which 
continuously monitors and controls entry 
onto -the facility; 

or 

An artificial or natural barrier (e.g., 
a fence combined with a cliff), which 
completely surrounds the facility; and 
a means to con~oI entry, at all times, 
through the gates or other entrances to 
the facility (e.g., an attendant, television 
monitors, locked entrances, or controlled 
roadway access to the facility). 
Security guard, but no bamer 
A barrier, (any kind of fence) but no 
separate means to control entry 
Barriers do not completely 
surround the facility 
No barrier or security system 

Accessibility Value (Maximum Value of 5). 

- C-B-S 

ASSIGNED 
VALUE 

o 

o 

1 
2 

3 

5 

VALUE 

o 



F. Site Dynamics - This deals with site conditions that are subject to change in the future
y 

but may be stable at the present. Examples would be excessive soil erosion by beaches or 
streams, increasing land development that could reduce distances from the site to inhabited 

. areas or otherwise increase accessibility. 

None Anticipated 
Expected 

(Maximum Value of 5) 

Total value for hazard probability. 
Sum of Values A through F: 
(Not to exceed 30). Apply this value 
to Hazard Probability Table 2 to determine 
Hazard Level. 

ASSIGNED 
VALUE 
o 
5 

TABLE 2 
HAZARD PROBABILITY 

VALUE 

o 

o 

o 

_ ........ --............. _'-------------------------
Description 

FREQUENT 
PROBABLE 
OCCASIONAL 
REMOTE 
IMPROBABLE 

* Apply Hazard Probability t6 Table 3. 

Level 

A 
B 
C 
D 
E 
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. Value 

>27 
>21 :s27 
>15 <21 
> 8 :sIS 
<8 



Part III. 

Risk Assessment. The risk assessment value for this site is determined using the following 
Table 3. Enter with the results of the hazard probability and hazard severity values. 

FROM TABLE 1 - HAZARD SEVERITY - IV - NEGUGIBLE 
FROM TABLE 2 - HAZARD PROBABILITY - E - IMPROBABLE 

TABLE 3 
RISK ASSESSMENT CODE 

---- ,. 

Probability FREQuENT PROBABLE OCCASIONAL REMOTE 
Level A B C D 

-------
Severity 
Category: 

CATAS1ROPHIC I 1 1 2 3 
CRmCAL IT 1 2 3 4 
MARGINAL III 2 3 4 4 
NEGUGIBLE IV 3 4 4 5 

RISK ASSESSMENT COnE (RAC) 

IMPROBABLE 
E 

4 
5 
5 
5 

RAC 1 Imminent Hazard - Emergency action required to mitigate the hazard or 
protect personnel (i.e., Fencing, physical barrier, guards, etc.). 

RAC 2 Action required to mitigate hazard or protect personnel. 
Feasibility study is appropriate. 

RAC 3 Action required to evaluate potential threat to personnel. 
High priority confirmation study is appropriate. 

RAC 4 Action required to evaluate potential threat to personnel. Confirmation study 
is appropriate. 

RAC 5 No action required. 

Justification. In narrative form, summarize the documented evidence that 
supports this risk assessment. 

Phosgene is the only material for which there is documented e,ostence of use on the site. 
Phosgene is a non-persistent, lethal, choking agent. The agent was dispensed from banks 
of ton containers. No ton containers have been discovered on the site and it is reasonable 
that they were removed for reuse. However, there is no documentary basis to support this 
assumption. There is no evidence that explosive ordnance or chemical items exist on these 
properties. 
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RISK ASSESSMENT PROCEDURES FOR 
EXPLOSIVE ORDNANCE (EXO) 

Site Name San Jose Project - Fl Segarra Rater's Name - J. McDrath 
Site Location Water Island U.S. Virgin Islands Organization Ebasco Services, Inc. 
DERP Project # ________ _ 
RAe 1 

EXO RISK ASSESSMENT: 

This risk assessment procedure was developed in accordance with ~TD 882B and 
AR 385-10. 

The EXO risk assessment is based upon documented evidence consisting of records 
searches, reports of Explosive Ordnance Disposal (EOD) detachment actions, and field 
observations, interviews, and measurements. These data are Used to assess the risk involved 
based upon the hazards identified at the site. The risk assessment is composed of two 
factors, hazard severity and hazard probability. Any field activities should be made with 
the assistance· of qualified EOD personnel. 

Part I. Hazard Severity. Hazard severity categories are defined to provide a qualitative 
measure of ~he worst credible mishap resulting from personnel exposure to various types and 
quantities of unexploded ordnance items. 

TYPE OF ORDNANCE 
A. Conventional Ordnance and Ammunition 

YES NO 
VALUE VALUE VALUE 

Small Arms (.22 cal - .50 cal) 2 0 0 
Medium/Large Cahber (20 mm and 10 0 10 

larger) 
Bombs, Explosive 10 0 10 
Bombs, Practice (w/spotting charges) 6 0 0 
9"renades, Hand and Rifle, Explosive 10 0 0 
Grenades, Practice (w/spotting 6 0 0 

charges) 
Landmines, Explosive 10 0 0 
Landmines, Practice (w/spotting 6 0 0 

charges) 
Rockets, Guided Missiles, Explosive 10 0 0 
Detonators, Blasting Caps 10 0 0 
Demolition Charges 10 0 0 

Conventional Ordnance and Ammunition ORS Value (Maximum of 10). 10 
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B. Pyrotechnics YES NO 
VALUE VALUE -VALLIE 

Any Munition Containing 10 0 0 
White Phosphorus or other 
Pyrophoric Material (i.e., 
Spontaneously Flammable) 
Any Munition Containing A Flame 6 0 0 
or Incendiary Material (i.e., 
Napalm, Trietbyl aluminum 
Metal Incendiaries) 
Military Flares 4 0 0 

Pyrotechnics Value (Maximum of 10). 0 

C. Bulk High Explosives (Bulk explosives not an integral part of conventional ordnance). 

YES NO 
VALUE VALUE VALUE 

Primary or Initiating Explosives 10 0 0 
(Lead Stypl¥tate, Lead Azide, 
Nitroglycerin, Mercury Azide, 
Mercury Fulminate, etc.) 
Booster, Bursting or Fuse ~losives 10 0 0 
(PE1N, Compositions A, B, C, 
TetIyJ, TNT, RDX, HMX, HBX, 
Black Powder, etc.) . 
Military Dynamite 10 0 0 
Less Sensitive Explosives 3 0 0 
(Ammonium Nitrate, Favier 
Explosives, etc.) 

!figh Explosives Value 0 
(Maximum. value of 10) • 

. D. Propellants 
YES NO 

VALUE VALUE VALUE 
Solid or Liquid Propellants 6 0 6 0 
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E. Chemical Agent/Weapons 

Radiological 
Toxic Chemical Agents 
(Choking, Nerve, Blood, Blister) 
Incapacitating Agent (BZ) 
Riot Control and Miscellaneous 
(Vomiting, Tear, Chlorine, 
Mustard Simulant) 
Any Munition Containing Smoke, 
illumination, Signal Charge 

YES 
VALUE 

25 
25 

10 
5 

4 

Chemical Agent/Weapons Value (Maximum 25). 

NO 
VALUE 

0 
0 

0 
0 

o 

. Total Ordnance and Explosive Waste Characteristics Value 
A + B + C + D + E with a Maximum value of 61). 

Description 

CATAS1ROPHIC 
CRmCAL 
MARGINAL 
NEGLIGmLE 

TABLE 1 
HAZARD SEVERITY" 

Category 

I 
II 
ill 
IV 

: Apply Hazard Severity to Table 3. 

A;\IUnWATR.wp 
,-.199\ C-C-3 

VAL~ 
0 

2S 

0 
5 

4 

(Total = 

Value 

>21 
>13 ~ 21 
>5.s. 13 
<5 

2S 

35 



Part II. 

Hazard Probability. The probability that a hazard has been or will be created due 
to the presence and other rated factors of unexploded ordnance or explosive materials on 
a formerly used DOD site. -

AREA, EXTENT, ACCESSIBILITY OF CONTAMINATION 

A Locations of Contamination 

Within Tanks, Pipes, Vessel 
or Other confined locations. 
On the surface or within 3 feet. 
Inside walls, ceilings, or other 
parts of Buildings or Structures. 
Subsurface, greater than 3 feet 
in depth. 

Value for location of UXO. (Maximum 
Value of 5). 

YES 
VALUE 

5 

5 
4 

3 

NO 
VALUE 

o 

o 
o 

0-

VALUE 
5 

5 
4 

3 

3 

B. Distance to nearest inhabited locations or structures likely to be at risk from EXO site 
(roads, parks, playgrounds, and buildings). 

Distance to Nearest Target 

Less than 1250 feet 
1250 feet to 0.5 miles 
0.5 miles to 1.0 mile 
1.0 mile to 20 miles 
20 miles to 5.0 miles 
Over 5.0 miles 

Distance to Persons Value (Maximum Value of 5). 

ASSIGNED 
VALUE 

5 
4 
3 
2 
1 
o 

VALUE 

5 

C. Numbers and types of Buildings within a 2 mile radius measured from the hazardous 
area, not the installation boundary. 

Number of Buildings o . 
1 to 10 
11 to 50 
51 to 100 
101 to 250 
251 or Over 

Number of Buildings Value (Maximum Value of 5). 

CC-4 

ASSIGNED 
VALUE 

o 
1 
2 
3 
4 
5 

VALUE 

5 



D. Types of Buildings 

Educational, Child Care, etc. 
Residential, Hospitals, Hotels, etc. 
Commercial, Shopping Centers, etc. 
Industrial Warehouse, etc. 
Agricultural, Forestry, etc. 
Detentio~ Correctional 
Military 
No Buildings 

Types of Buildings Value (Maximum Value of 5). 

ASSIGNED 
VALUE 

5 
5 
5 
4 
3 
2 
1 
o 

VALUE 

5 

E. Accessibility to site refers to the measures taken to limit access by humans or animals 
to ordnance and explosive wastes. Use the following guidance: 

Barrier 

A 24-hour surveillance system (e.g., 
television monitoring or surveillance 
by guards or facility personnel) which 
continuously monitors and controls entry 
onto _the facility; 

or 

An artificial or natural barrier (e.g., 
a fence combined with a clift), which 
completely surrounds the facility; and 
a means to control entry, at all times, 
through the gates or other entrances to 
the facility (e.g., an attendant, television 
monitors, locked entrances, or controlled 
roadway access to the facility). 

Security guard, but no barrier 

A barrier, (any kind of fence) but no 
separate means to control entry 

Barriers do not completely 
surround the facility 

No barrier or security system 

ASSIGNED 
VALUE 

o 

o 

1 

2 

3 

5 

Accessibility Value (Maximum Value of 5). 

cC-s 
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F. Site Dynamics - This deals with site conditions that are subject to change in the future, 
but may be stable at the present. Examples would be excessive soil erosion by beaches or 
streams, increasing land development that could reduce distances from the site to inhabited 
areas or otherwise increase aCCCSSlbility. 

None Anticipated 
Expected 

(Maximum Value of 5) 

Total value for bazard probability. 
Sum of Values A through F. 
(Not to exceed 30). Apply this value 
to Hazard Probability Table 2 to determine 
Hazard Level. 

ASSIGNED 
VALUE 
o 
5 

TABLE 2 
HAZARD PROBABILIT¥ 

Description -

FREQUENT 
PROBABLE 
OCCASIONAL 
REMOTE 
IMPROBABLE 

Level 

A 
B 
C 
D 
E 

Value 

>27 
>21 <27 
>15 <21 
> 8,S.15 
<8 

o 

23 

.------------.---- ._-------------------------..... ---------------
• Apply Hazard Probability to Table 3. 
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Part ill. 

Risk Assessment. The risk assessment value for this site is determined using the following 
Table 3. Enter with the results of the hazard probability and hazard severity values. 

TABLE 1- HAZARD SEVERITY - I - CATASTROPHIC 
TABLE 2 - HAZARD PROBABll..ITY - B - PROBABLE 

TABLE 3 
RISK ASSESSMENT CODE 

Probability 
Level 

FREQUENTPROBABLEOCCASIONAL REMOTE IMPROBABLE 
ABC D E 

Severity 
Category: 
CATASTROPHIC I 
CRmCAL II 
MARGINAL ITr 
NEGLIGffiLE IV 

1 
1 
2 
3 

1 
2 
3 
4 

2 
3 
4 
4 

3 
4 
4 
5 

4 
5 
5 
5 

------------------------------------------------------------------------------
RISK ASSESS:MENT CODE (RAC) 

RAC 1 Imminent Hazard - Emergency action required to mitigate the hazard or 
protect personnel (i.e., Fencing, physical barrier, guards, etc.). 

RAC 2 Action required to mitigate hazard or protect personneL 
Feasibility study is appropriate. 

RAC 3 Action required to evaluate potential threat to personnel. 
High priority confirmation study is appropriate. 

RAC 4 Action required to evaluate potential threat to personnel. Confirmation study 
is appropriate. 

RAC 5 No action required. 

Justification. In narrative form, summarize the documented evidence that 
supports this risk assessment. 

This was an active open air, chemical testing site in the period 1948-1950. H, HD, I.., GA, 
CG, CK, AC and other lethal agents as well as non lethal agents, and possibly herbicides. 
were used on the island. Their use is documented. There is some indication that unused 
munitions, and perhaps intact munitions may have been disposed on the Island. No injuries 
from either conventional or unconventional munitions have been experienced. Two M70 or 
M78 chemical bombs were unearthed in 1966, and since then no further action has been 
taken to locate or remove any other munitions which might be present. There is a 
significant civilian population on the Island, and there are no access control measures. The 
evidence strongly supports a conclusion that chemical munitions may be burried near 
Flamingo tray. Test Mea Nos. 4, 5, 6, and 7 present a potential ror existance of munitions 
and chemical agents. 
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Archive Search Report July 8, 1991 
The San Jose Project in the U.S. Virgin Islands 

ANNEXD 

AERIAL PHOTOGRAPHY ANALYSIS OF WATER ISLAND 

The analysis and the aerial photography refered to in 
this analysis are oversized and are included in a separate 
volume provided with this report. 
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FOREWORD 

The Former Fort Segarra (FFS) Site Scoping Study provides the scope of effort 
anticipated for the remediation of potentially buried chemical warfare materiel (CWM) 
at the FFS in the U.S. Virgin Islands. It was conducted in accordance with 
performance requirements of the U.S. Army Chemical Research and Development 
Procurement Division (Contract Number DAAA1S-91-D-OOOS, Task Order Number 
NSD-001) for the U.S. Army Chemical Materiel Destruction Agency. 

The FFS Scoping Study is designed to be used in conjunction with the Generic Site 
Scoping Study and the Site Monitoring Concept Study. These documents are written 
to comply with the current Army position on the treatment of chemical warfare 
materiel. As such, all of these studies should be considered as working documents. 
In that regard, the reader and users of these documents should realize that as the 
Army's position matures, these documents may require modificaiton. 
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EXECUTIVE SUMMARY 

This report identifies regulatory and technical issues associated with efforts to clean 
up potentially buried chemical warfare materiel (CWM) at the Former Fort Segarra 
(FFS) in the U.S. Virgin Islands. The report was conducted in accordance with 
performance requirements of the U.S. Army Chemical Research and Development 
Procurement Division, Contract Number DAAA1S-91-D-000S, Task Order Number 
NSD-001, for the U.S. Army Chemical Materiel Destruction Agency (USACMDA). 

The FFS Scoping Study is designed to be used in conjunction with the Generic Site 
Scoping Study and the Site Monitoring Concept Study. These two reports have been 
written so that their information can be applied to generic CWM burial sites. The 
Generic Site Scoping Study presents a broad generic description of information that 
can be applied to multiple CWM burial sites. The FFS Scoping Study refers to the 
Generic Site Scoping Study as the Generic report. The Site Monitoring Concept Study 
develops monitoring concepts, strategies, and philosophies to be used for chemical 
agent monitoring during CWM recovery and disposal operations. 

The Commander, USACMDA has designated a Program Manager for Non-Stockpile 
Chemical Materiel (PMNSCM) to be responsible for the destruction of all CWM that 
was buried as part of previously acceptable disposal practices. This materiel is not 
specifically included in the unitary chemical stockpile. Cleanup activities for buried 
CWM sites involve interim storage, transportation, and destruction of the CWM. Other 
mission responsibilities include providing technical assistance to those agencies 
performing the recovery of buried CWM in the areas of monitoring, handling, and 
decontaminating CWM, and in the area of public relations. 

Water Island and the western end of St. Thomas in the U.S. Virgin Islands was the 
site of the U.S. Army's San Jose project in the late 1940's. The purpose of the San 
Jose project was to determine the effectiveness of chemical munitions and defenses in 
jungle terrain and the effects on chemical munitions of storage in tropical climates. 
Although limited testing occurred in the U.S. Virgin Islands, there is some concern that 
items associated with the test activities may have been left when the Army vacated 
the Islands in 1950. The area where the San Jose project tests occurred on Water 
Island is referred to as the FFS. FFS is considered in this report as a potential site 
that contains a small quantity of explosively configured CWM. 

The conclusions presented in this report are intended to identify potential strategies for 
remediating potentially buried CWM. It is expected that applicable regulations would 
be followed during the identification, selection, implementation, and operation of 
cleanup actions at FFS. 

Section 1 of this report is an introduction. The Army has deSignated recovered CWM 
as hazardous waste. This is a key point that is carried throughout the report and a 
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significant departure from previous interpretations conceming the applicability of 
federal hazardous waste regulations to CWM. 

Section 2 summarizes background information concerning FFS. CWM activities on 
the U.S. Virgin Islands have been fairly well defined through the use of San Jose 
project test reports, progress reports, and personal interviews. Historical documents 
indicate that a limited number of CWM tests were conducted on the U.S. Virgin 
Islands. Water Island was the primary location for testing, while limited testing was 
performed at the west end of St. Thomas. Of the nine tests conducted, three involved 
the surveillance of CWM during storage, five involved the static firing of CWM, and 
one involved emitting phosgene to determine penetration characteristics of gasp roof 
shelters. 

The disposition of the CWM items is also fairly well defined. Records indicate that the 
majority of the CWM stored on Water Island was removed at the end of the San Jose 
project. However, records do not indicate the disposition of all items involved in the 
tests. Some of these items include four M78, CK-filled, SOD-pound bombs involved in 
the surveillance tests, remnants from the M70 bomb tests, and the smoke pots. 
Records and personal interviews indicate that CWM testing on Water Island was 
confined to the southem end of the island. It is therefore recommended that no 
further investigations be conducted in former test area 1, 2, 3, and 7 at the north end 
of the CWM site. 

Section 3 provides information about the environmental laws and regulations 
potentially applicable to cleanup actions at FFS. The principal regulations goveming 
this site are the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) and the amendments enacted as the Superfund Amendments and 
Reauthorization Act (SARA). Other Federal, U.S. Virgin Islands, Department of 
Defense (000), and Department of Interior (DOl) regulations may apply, depending on 
the activity undertaken at the site. 

Section 4 discusses the elements of risk associated with a non-stockpile site cleanup. 
Risk management poliCies, procedures, and strategies must be developed for the FFS 
cleanup. The federal CERCLA, Occupational Safety and Health Administration 
(OSHA), and 000 requirements and guidance can provide the basis for developing a 
FFS-specific risk management program. The use of the CERCLA baseline risk 
assessment (BRA) and the DoD's hazard assessment processes will provide a 
comprehensive evaluation of risks associated with the site conditions and the hazards 
associated with handling, transport, and disposal of CWM. 

Non-standard chemical agents and munitions were involved in tests on Water Island. 
Records indicate that sesquimustard (HQ) (an experimental mustard-series agent) and 
solidified cyanogen chloride (CK) may be recovered on Water Island. The possible 
recovery of these items would introduce additional hazards and complicate the agent 
monitoring and treatment process. 
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Section 5 discusses the role of a baseline risk assessment in the CERCLA process to 
select and implement cleanup actions. The principal objective of a baseline 
assessment is to collect sufficient information to support the cleanup action selected 
under CERCLA. The primary techniques used in the baseline assessment are soil 
and groundwater monitoring and geophysical techniques. These techniques are used 
to minimize intrusive work, avoiding unnecessary exposure to the hazardous materials 
potentially present at the site. 

Section 6 describes specific activities associated with CWM excavation at FFS. If 
excavation is performed to recover CWM, there exists a variety of applicable 
mechanized and hand techniques. Geophysical techniques are available that could 
assist in identifying locations of buried CWM during excavation activities, enhancing 
safety and environmental protection during recovery operations. Based on a 
preliminary assessment, the preferred excavation strategy for the former test areas 
includes the use of magnetometers to perform non-intrusive surveys during 
excavation. Excavation would begin with mechanized equipment to within 1 foot of 
detected magnetic anomalies, and then would involve the recovery of the CWM by 
archeological-type hand excavation techniques. 

If excavation is conducted in the Flamingo Bay landfill area, a different excavation 
strategy using mechanized excavation equipment is recommended. Geophysical 
techniques would be of minimal use in the Flamingo Bay landfill due to the presence 
of metal scrap and vehicles reportedly buried in this area. 

Section 7 describes the potentially applicable regulatory requirements that govern the 
packaging of recovered CWM from FFS. The regulatory requirements include federal 
hazardous waste laws, 000 requirements, and Department of Transportation (DOT) 
regulations. Also, the packaging systems used by the Army during the European 
retrograde mission. for transporting stockpiled chemical munitions were reviewed. The 
packaging of recovered CWM from FFS must meet or exceed DOT specifications 
49 CFR 173.212 and 49 CFR 173.62. One possible example of a packaging system 
meeting DOT requirements consists of individually containerizing recovered CWM in a 
plastic bag, which is then placed in a steel drum packed with absorbent material, such 
as vermiculite. The drums are then stored on pallets and are ready for transport. 

Section 8 presents specific information about interim storage structures for recovered 
CWM at FFS. Various portable structures were identified. If a new facility is 
constructed, portable magazine type structures are recommended for use at FFS due 
to their relatively low cost, security, environmental protection, and safety. Initially, two 
storage units are recommended at FFS. Additional storage capacity could be 
provided if more storage is needed to separate incompatible waste or if the first 
storage units do not have the capacity for the CWM recovered. 

At FFS, three siting options were considered: use of existing World War" (WWII) 
bunkers at the north end of Water Island, use of existing WWII bunkers in the Krum 
Bay area on St. Thomas, or construction of a portable facility in the Flamingo Bay 
area on Water Island. Installation of a portable facility in the Flamingo Bay area was 
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recommended primarily due to the proximity of this location to areas where CWM 
would most likely be recovered. If a decision is made to site the interim storage 
facility in the Flamingo Bay area, additional investigation would be needed to identify 
an exact location for the storage facilities. 

Section 9 describes specific requirements for transportation of CWM from FFS. 
Federal, U.S. Virgin Islands, and 000 requirements restrict the transportation of CWM
type materiel. The transportation of recovered CWM from the FFS site is feasible by 
air or water shipment. The use of rail, road, air, or ship is feasible for transporting the 
CWM to the final disposal site within the continental U.S. Regulatory restrictions for 
each transportation method varies. Hazardous waste requirements for packaging, 
placarding, manifesting and use of permitted hazardous waste haulers will apply for all 
modes of transport. DOT requirements specify weight limitations for air transportation. 
DOT also prohibits the transport of CWM by commercial passenger and by cargo air 
transport in certain situations. 000 requirements specify limitations for transporting 
Chemical Surety Materiel (CSM) by military aircraft. DOT also restricts the storage of 
CWM on shipboard to selected locations. 

Section 10 identifies candidate treatment technologies for CWM found at small burial 
sites with the potential to contain explosively-configured CWM. Potentially applicable 
technologies, which could be developed for use within a 3-year time frame, were 
identified, provided that transportability, safety in operation, and the ability to achieve 
an assumed minimum treatment criteria could be demonstrated. Various containment 
technologies and techniques used to access CWM were identified. The treatment 
technology analysis was based on available information from technology vendors, 
literature, and best professional judgement. Specific scores for technologies indicate a 
relative ranking among technologies to satisfy the evaluation criteria. The specific 
scores are not intended to be used to eliminate treatment technologies from 
consideration during a future CERCLA feasibility study (FS). Selection of a cleanup 
action for FFS could ultimately involve onsite treatment. However, treatment 
technologies must be further evaluated during a CERCLA FS and could also require 
that treatability studies be performed before a decision can be made to select 
treatment as a preferred component of an FFS cleanup action. 

Section 11 summarizes four potentially applicable cleanup alternatives for sites 
requiring remediation of CWM. Each alternative is evaluated for safety, security, 
environmental protection, and cost criteria. The alternatives include 1) no intervention; 
2) excavation and onsite treatment; 3) excavation and interim storage, followed by 
onsite treatment; and 4) excavation and offsite treatment. This cleanup alternative 
evaluation is not intended to replace the one conducted during a CERCLA Remedial 
Investigation! Feasibility Study (RifFS), but it does provide a preliminary analysis of 
several primary alternatives, which will be further evaluated during any future RifFS at 
FFS. 

Sections 12 and 13 discuss contingency planning, equipment, and operations. 
Specially-trained elements within the Army have substantial experience in CWM 
emergency response, the most noteworthy of these being the U.S. Army Technical 

vi 



Escort Unit (TEU). Contingency planning issues are described in section 12. 
Equipment for responding to CWM emergencies is described in section 13. As local 
emergency response teams could be the first to arrive at the site, recommendations 
are made to ensure that adequate training and equipment is available for these 
activities prior to beginning cleanup activities at FFS. 

Section 14 summarizes the primary conclusions and recommendations that have been 
developed in this report. Generally, the conclusions and recommendations have also 
been presented at the end of each section. 
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SECTION 1 

INTRODUCTION 

1. INTRODUCTION 

The U.S. Army Chemical Materiel Destruction Agency (USACMDA) is responsible for 
the destruction of chemical warfare materiel (CWM) not associated with the unitary 
chemical stockpile. To accomplish this mission, USACMDA has designated a 
Program Manager for Non-Stockpile Chemical Materiel (PMNSCM). One of the first 
activities of the PMNSCM is to support the U.S. Army Corps of Engineers (USACE) at 
the Former Fort Segarra (FFS) remediation effort on the U.S. Virgin Islands. 

Water Island and the western end of St. Thomas were the sites of the U.S. Army's 
San Jose project in the late 1940's. The purpose of the San Jose project was to 
determine the effectiveness of chemical munitions in jungle terrain and the effects on 
chemical munitions of storage in tropical climates. Although limited testing occurred in 
the U.S. Virgin Islands, there is some concern that items associated with the test 
activities may have been left when the Army vacated these sites in 1950. The area 
on Water Island where the San Jose project tests occurred is referred to as the FFS. 
FFS is considered in this report as a potential site containing a small quantity of 
explosively-configured CWM. 

The objective of the FFS Site Scoping Study is to provide information to decision 
makers and remediation workers about conducting safe, secure, and environmentally 
sound cleanup actions at FFS. It is not obvious that CWM excavation is required at 
FFS. The decision to excavate requires the collection of additional site data, through 
activities such as monitOring and geophysical work, to determine the nature, extent, or 
even the existence of CWM contamination at FFS. Should a cleanup action involving 
excavation and onsite treatment be required at FFS, this report provides 
recommendations regarding techniques, technologies, and equipment which could be 
used. 

This report provides information concerning historical CWM activities and the present 
understanding of the nature of CWM contamination at FFS. It also discusses risks 
associated with buried CWM; reviews potentially applicable regulatory requirements for 
CWM recovery activities; discusses excavation, storage, transportation, and treatment 
of CWM; and presents a summary of cleanup actions considered appropriate for CWM 
remediation 

The Generic Site Scoping Study provides an important technical basis for the 
preparation of the FFS report. The Generic report was prepared to present general 
discussions about management, regulatory, and cleanup issues associated with CWM 
remediation, providing a broad and general description of CWM-related issues. The 
FFS report was then prepared based on information in the Generic report and from 
knowledge of site-specific conditions at FFS. The FFS report identifies the appropriate 
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policies, procedures, and equipment from the Generic report to develop a remediation 
strategy suited for FFS. 

When required, assumptions about site conditions and applicable regulations to CWM 
recovery activities are made to complete the work assignment. The area of greatest 
concern involves uncertainties about the regulatory policies that govern the 
remediation of CWM. For this report, USACMDA has directed that CWM is to be 
categorized as a hazardous waste. Consequently, a/l federal and U.S. Virgin Islands 
hazardous waste regulations apply to the management of CWM. USACMDA has also 
specified that CWM remediation activities are to be performed under the authorities 
and conditions of the Comprehensive Environmentaf Response, Compensation and 
Liability Act (CERCLA) and the amendments to that act under the Superfund 
Amendments and Reauthorization Act (SARA). The requirements of these two laws 
will apply at FFS as well. 
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SECTION 2 

FORMER FORT SEGARRA BACKGROUND ANALYSIS 

2. FORMER FORT SEGARRA BACKGROUND ANALYSIS 

This section provides background information on the Former Fort Segarra (FFS), 
including discussions on the history, site characteristics, and the areas which are 
potentially contaminated with chemical warfare materiel (CWM). Collection and 
analysis of this type of information supports the first step of a preliminary site 

. characterization under the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) process. During a preliminary site characterization, 
existing data is collected and analyzed to determine areas requiring further 
investigation and to provide preliminary information on site characteristics. 

2.1 Former Fort Segarra Historical Documentation 

2.1.1 Introduction. FFS is located in the U.S. Virgin Islands on Water Island, a small 
island approximately 500 acres in size, 1 and 3/4 miles long, and 1/2 mile wide. It is 
located in the St. Thomas Bay between the East and West Gregerie Channels, and at 
its closest point is only 1800 feet from St. Thomas. Figure 2-1 shows the general 
location of Water Island. Water Island is currently owned by the U.S. Department of 
the Interior (001), who subsequently leased it to Water Island, Incorporated for 
development as a resort area. Water Island, Incorporated sold their lease rights to the 
Water Isle Hotel and Beach Club in 1965, which retains the current master lease. 

The name Fort Segarra refers to the World War II gun emplacements and structures 
built on Water Island in the early 1940s, named in honor of U.S. Army Lieutenant 
Colonel Raffle Angel Segarra. These facilities were declared excess in 1946. In 
1948, following World War II, the San Jose project was moved to the U.S. Virgin 
Islands from Panama. The purpose of the San Jose project was to test chemical 
munitions to determine their effectiveness under jungle conditions. 

To research the history of the San Jose project on the U.S. Virgin Islands, test reports 
and progress reports from the U.S. Army Edgewood Research Development and 
Engineering Center (ERDEC) library were reviewed, newspaper articles from that era 
were reviewed, and individuals involved in the San Jose project at that time were 
interviewed. Newspaper articles from that era are included in appendix B. Army 
progress reports were available for all periods of time that the San Jose project was in 
operation on the U.S. Virgin Islands. Appendix C summarizes these progress reports. 
Test reports were available for four of the nine tests conducted. 

Two military personnel and two civilians from the San Jose project were interviewed. 
Mr. Luke West was a Captain in the military, a test officer on San Jose and Water 
Island, and a part of the reconnaissance mission once testing ended on the San Jose 
Island. Mr. Jimmie Mains joined the San Jose project two weeks before it left San 
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Jose Island. He did not depart from the project until after he participated in the sea 
dump of the chemical munitions at the close of the San Jose project on the U.S. Virgin 
Islands. Mr. Jimmie Mains was one of four military personnel who worked full time on 
Water Island. 

Mr. Alex Donovan, who currently resides on Water Island, was also interviewed. He 
was a civilian during the San Jose project and was responsible for transporting 
personnel by boat from St. Thomas to Water Island. Mr. George Perrot, who was a 
radio operator on the San Jose project, now resides in St. Thomas. Records of these 
interviews are provided in appendix D. 

To obtain additional background information on the San Jose project, a trip was made 
to the U.S. Virgin Islands. A site visit of the test areas on Water Island and the west 
end of St. Thomas was conducted. Meetings were held with the U.S. Virgin Islands 
regulatory officials to include the Department of Planning and Natural Resources, the 
U.S. Virgin Islands Territorial Emergency Management Agency (VITEMA), and the 
U.S. Virgin Islands Water and Power Authority (WAPA). 

Four interviews were conducted while on Water Island. Mr. Bill Couter of Water Isle 
Hotels and Beach Clubs was interviewed, and he provided historical information 
regarding the use of the San Jose test area land since the Army vacated the island in 
1950. As mentioned previously, Mr. Alex Donovan, a civilian on the San Jose project, 
was interviewed. Ms. L.C. Keeler, former president of the Water Island Association, 
provided information on the residents of Water Island. Mr. Walter Phillips was also 
interviewed. He was the original major lease holder and a long time resident of Water 
Island. Mr. Phillips first visited Water Island in April and May of 1951 and he set up 
residence in 1952. Records of these interviews are provided in appendix D. 

2.1.2 The San Jose Project on San Jose Island. The San Jose project originated 
on the San Jose Island, Panama Canal Zone, in 1943. San Jose Island was leased 
from the Panama government and a temporary camp was established in January 
1944. The ERDEC library has test reports from 84 tests conducted on the San Jose 
Island. These tests involved hydrogen cyanide (AC), phosgene (CG), mustard (H), 
and mustard-T mixture (HT). Although laboratory testing was conducted to develop 
analytical procedures to monitor for tabun (GA), GA tests were not conducted until the 
project left San Jose Island and continued on Water Island. Figure 2-2 provides a 
map of the test areas on the San Jose Island. 

Periodically, as unserviceable munitions were identified on the San Jose Island, they 
were taken to sea and dumped. The San Jose Project Progress Report (SJPPR) 
number 60, which reported on the period just prior to movement of the project to the 
Canal Zone (OctOber 1947), indicates that permission had been obtained to dispose of 
a considerable number of H-filled, 75-millimeter howi~er shells by dropping them at 
sea. Other surplus munitions whose dropping had previously been authorized were to 
be disposed of at the same time. In addition, SJPPR number 53 indicated that on 11 
March 1947, a barge loaded with a large quantity of antiquated, surplus, and 
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deteriorated munitions was dumped at sea. Sea disposal of unusable or deteriorated 
munitions was an accepted practice at that time, and was used as an alternative to 
burial on the San Jose Island or stockpiling and movement to the U.S. Virgin Islands 
at the end of the San Jose lease. 

On 23 December 1947, all testing was brought to an abrupt halt when the project was 
notified that San Jose Island would have to be evacuated immediately due to the 
failure of the United States and Panama to agree to a lease renewal. Between this 
date and 28 January 1948, when the island was formally returned to the custody of 
Panama, all efforts were directed toward evacuation of the island. Temporary 
locations in the Canal Zone were found for the equipment and personnel, and 
exploratory trips were made for a new home for the project (SJPPR No. 61). A small 
group of military personnel stayed behind to conduct a reconnaissance mission. Mr. 
Luke West, one of the military personnel interviewed, was part of this reconnaissance 
mission. According to Mr. West, all chemical items remaining on the island at that 
time were removed (West, 1993). 

2.1.3 The San Jose Project in Panama. From January 1948 through May 1948, the 
chemical munitions from the San Jose project were stored adjacent to the Chagres 
River on the Fort Sherman Reservation in the Panama Canal Zone. A guard station 
was set up at the crossroad to Fort San Lorenzo. Chemical testing personnel stayed 
at Ft. Sherman and other personnel stayed at Ft. Clayton in the Canal Zone. 
Munitions were secured on Panama (Mains, 1993). The only test conducted in the 
Canal Zone was the surveillance test for the 4-pound E-1 particulate bomb for Camp 
Detrick (SJPPR No. 61). 

2.1.4 The San Jose Project on the u.S. Virgin Islands. Movement of the San Jose 
project to the U.S. Virgin Islands began in March 1948. A small advance party was 
dispatched at that time, followed by a larger party on 14 April 1948. The mission of 
these parties was to make the new station habitable for the main body. The greater 
portion of the equipment for the San Jose Project arrived at St. Thomas aboard the 
Colonel William J. O'Brien on 4 May 1948. Military and civilian personnel and their 
dependents were airlifted from Panama to the U.S. Virgin Islands in small increments. 
The toxic chemicals were towed on two 500-ton ocean-going barges, arriving at St. 
Thomas on 21 May 1948. The explosives were brought in the hold of a separate 
boat, arriving on 27 May 1948 and completing the movement from the Canal Zone 
(SJPPR No. 61). 

Test areas to support the San Jose project on the U.S. Virgin Islands were located on 
Water Island and the west end of St. Thomas, beginning at the isthmus between 
Santa Maria Bay and Perseverance Bay. A map of the test areas on Water Island is 
included in figure 2-3. The former U.S. Navy Submarine Base, just west of Charlotte 
Amalie on St. Thomas, was used for barracks, administrative buildings, and a 
chemical laboratory. The test area and administrative areas on St. Thomas are shown 
in figures 2-4 and 2-5. 
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Water Island was the site for the Toxic Storage Yard (SJPPR No. 61). Based on 
information obtained during the interviews, this storage yard was located where the 
Water Isle Hotel is currently situated and is designated on the map at figure 2-3. 
Bombs involved in the surveillance tests were stored outside in this area, and all other 
items where stored inside buildings. Four military personnel, including Mr. Jimmie 
Mains, were stationed on Water Island 5 days per week, 8 hours per day, to maintain 
the chemical munitions. Their office was located adjacent to the storage area. During 
his interview, Mr. Mains indicated that the items in the storage yard were carefully 
maintained since the workers understood the hazard and were in close proximity to 
the storage area (Mains, 1993). 

At one time, 57 tests were planned to be conducted in the U.S. Virgin Islands. Only 
nine of these tests, three of which were surveillance tests, were actually conducted. A 
complete listing of tests which were planned for the San Jose project on the U.S. 
Virgin Islands is provided in appendix E. 

Table 2-1 provides a listing of the chemical agent tests which were actually conducted, 
the time period the test was conducted, the location of the test, and the quantity of 
test items involved in the tests. Each test is discussed in more detail in the following 
paragraphs. 

2.1.5 San Jose Project Tests on the U.S. Virgin Islands. 

a. San Jose Progress Report Number (SJPRN) 89, Surveillance of HIHD-Filled 
T-3 Bombs. This surveillance test was conducted from May 1948 until the 
termination of the San Jose project in March 1950. It is believed that the items 
were stored in the Toxic Storage Yard on Water Island (Mains, 1993) . 

. The bombs were stored on dunnage in a well-ventilated building on 21 May 
1948. In December 1948, the bombs were moved from that building to anew, 
outdoor storage location. The bombs were protected by canvas covers. Based 
on the sampling results, it appears only four bombs were involved in these 
tests. They included two T-3 bombs, H-filled and heresite-coated, and two T-3 
bombs, HD-filled and not coated (SJPPR No. 48). 

Semi-annual sampling was performed on the bombs. The first record of this 
sampling occurred following movement outdoors on 12 January 1949 (SJPPR 
No. 64). Sampling was conducted again on 5 July 1949 and on 12 January 
1950. Data collected included the weight of the bombs, weight of the agent fill, 
and the percentage of residue and purity of the agent sample (SJPPR No. 71 
and 76). 

b. SJPRN 102, Location of Entrances to Gasproof Shelters in Relation to 
Prevailing Winds. This test was conducted from 17 May 1949 to 30 September 
1949 to determine by field tests the best location of entrances for gasp roof 
shelters with respect to the wind. A shelter 10 by 10 by 8 112 feet was 
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Table 2-1. Chemical Agent Tests Conducted on the U.S. Virgin Islands 

Test No. Area of Test Date of Test Test Title Test Items 

89 Water Island, 5/48 to 3/50 Surveillance of T-3 4 
Toxic Storage bombs, HIHD. 
Yard 

102 West End, St. 5/49 to 9/49 Location of entrances CG ton 
Thomas to gasproof shelters in containers 

relation to winds. 

132 St. Thomas 2148 to 10/48 Surveillance of bomb, 50 
particulate. 

135 Water Island, 12148 to 3/50 Surveillance of CK 55 
Toxic Storage stored in M70, M78, 
Yard and M79 bombs. 

136 Water Island, 11/48 to 2149 Test of M70 bomb, 8 
Area 4,5,6, HD-filled, static fired. 
and 8 

166 Water Island, 9/49 to 11/49 Test of single E-23 4 
Area 4 smoke pot, GA-filled, 

functioned statically. 

168 Unknown 11/49 to 12149 Test of single E-23 4 
smoke pot, GA-filled, 
functioned statically on 
water. 

176 Water Island, 7/49 to 8/49 Test of single E-23 13 
Area 4 smoke pot, HD-filled, 

functioned statically in 
open on land. 

179 Unknown 2150 Test of single E-23 2 
smoke pot, HQ-filled, 
functioned statically in 
open on land. 
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constructed in two areas on the west end of St. Thomas. During phase I, 
results were obtained with the shelter on a downgrade slope with respect to the 
source. Phase II was conducted in the second location, with the shelter on an 
upgrade slope with respect to the source. Throughout the test, the source of 
agent consisted of several one-ton containers of CG placed about the shelter 
(SJPRN 102). Figure 2-6 shows the setup for phase I. Figure 2-7 shows the 
test setup for phase II, and figure 2-8 is a picture of the CG ton containers used 
in these tests (SJPRN 102). 

During each phase, preliminary tests were first conducted with HC and colored 
smokes. HC smoke and colored grenades were released upwind and 
downwind of the shelter to photograph convection currents caused by the 
presence of trees and vegetation around the shelter (SJPRN 102). 

Following these preliminary tests, CG was released from a series of upwind 
sources. The flow of CG was regulated by needle valves. During phase I, CG 
was released over a period of 2 days from five one-ton containers located 45 
feet upwind of the shelter. Additionally, CG was released from 12 one-ton 
containers located 150 feet upwind of the shelter over a period of 2 days. 
Tests were conducted for 1 day with the CG released downwind from the 
protective shelters approximately 8 feet from the shelter so that convection 
currents present around the shelter could be evaluated (SJPRN 102). 

During phase II, the shelter was situated on a downgrade slope. Preliminary 
tests with smoke were conducted and then the CG tests were repeated. CG 
operations with the source upwind were run for a 3 day period while those with 
the source downwind were run for 1 day. The source consisted of 16 one-ton 
containers at a distance of approximately 100 feet. At one point, a ventilation 
system was installed in the shelter and CG was released upwind to determine 
the effectiveness of the system (SJPRN 102). 

During the test, the test area was declared by the safety personnel as out-of
bounds to all except those involved in the testing. The munitions and weapons 
section were to supply 50 HC grenades and 20 colored grenades to support the 
testing (SJPRN 102). 

c. SJPRN 132, Surveillance Test Particulate Bombs, 4-lb, E-1. During this test, 
50 bombs were subjected to a variety of tropical and semi-tropical storage and 
rough usage conditions and observations were made on their condition during 
and following the treatment. The actual test covered a 6 month period. 

Test bombs were filled with a simulated agent which was non-toxic to 
personnel. Fluorescein had been added in sufficient amount to cause a small 
drop of liquid fill to glow with a green color under ultra-violet light. The bombs 
were inert, containing no explosives and requiring no special handling 
techniques (SJPRN 132). 
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Figure 2-6. Gas Proof Shelter - Phase I 

Figure 2-7. Gas Proof Shelter - Phase II 
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Figure 2-8. Phosgene Source 

The bombs used in these tests are shown in figure 2-9. No leaks developed at 
any time throughout the test, although the bombs stored outdoors rusted and 
rough usage caused dents and bending. Direction for the test was received 
from Camp Detrick, MD. Since Camp Detrick was and still is the center for 
biological warfare studies, it is believed that the items were biological. 

Initial testing of the bombs began on 9 February 1948 at Ft. Sherman in the 
Panama Canal Zone, and tests were completed on 22 October 1948 in St. 
Thomas, U.S. Virgin Islands. 

During these tests, the 50 bombs were divided into 5 groups of ten and each 
group was stored on St. Thomas in the following manner: 

• ten bombs were stored in a cold room with an average temperature of 
4° to 10°C (40° to 50°F); 

• ten bombs were stored outdoors in a clearing with no cover; 
• ten bombs were stored outdoors in a clearing but covered from rain and 

sun; 
• ten bombs were stored outdoors in a jungle and wooded area, exposed 

to all elements; and 
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• ten bombs were stored outdoors in a jungle and wooded area protected 
from precipitation. 

Bombs used in this test were shipped back to Camp Detrick, MD during the 
week of 15 November 1948 (SJPPR No. 62). 

d. SJPRN 135, Surveillance of Unstabilized Cyanogen Chloride in M70, M78, and 
M79 Bombs. The actual sampling work for this test began in December 1948 
and the initial results are reported in the SJPPR No. 63 and 67. The M70 
bombs were not sampled until June 1949 when the appropriate tapping and 
sampling devices had arrived. Of the M78 and M79 bombs, absolute pressure, 
percent acidity, and percent soluble, nonvolatile residue were determined. Four 
M78 .bombs could not be sampled because the valves were clogged. Tapping 
the bombs revealed that they were largely solid. Bomb No. 10 was vented and 
sampled, and found to be 12.9-percent nonsoluble residue, and destroyed. No 
information is provided as to how or where this bomb was destroyed. The 
other three bombs were not sampled in followup tests. Thirty-three M78 bombs 
were originally involved in this test, four of which could not be sampled. Seven 
M79 bombs were sampled. 

Semi-annual sampling continued in June 1949 (SJPPR No. 69) and in January 
1950 (SJPPR No. 75 and 76). During each sampling period, twenty-nine M78, 
seven M79, and fifteen M70 bombs were sampled. 

Two important pOints should be noted about these tests. One is that 
unstabilized CK was used and that four of the bombs were found to be largely 
solid. When stabilizers are not added, CK solidifies to form cyanuric chloride. 
The reactive properties of cyanuric chloride are addressed in section 10 in this 
report. The second point is that 500-pound bombs were disposed of during this 
test. Since they were involved in surveillance tests, they were most likely not 
explosively configured. 

e. SJPRN 136, Static Test of M70 Bomb, HD-Filled. This test was performed in 
eight phases during the period from 23 November 1948 through 23 February 
1949. In each phase, an M70 bomb, filled with HD and dyed with DuPont oil 
red or yellow, was fired statically in a vertical position. The purpose of the test 
was to establish meteorological and terrain factors at this site so results could 
be used as a basis for comparison between tests run at the U.S. Virgin Islands 
and other sites. 

The eight phases of the tests were run in the following areas under the 
following conditions: 

• phases 1 and 2: open area with offshore winds, area 4; 
• phases 3 and 4: wooded area with offshore winds, area 5; 
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• phases 5 and 6: wooded area with onshore winds, area 8; and 
• phases 7 and 8: open area with onshore winds, area 6. 

The test plan indicated these tests would be conducted in areas 1, 4, and 7. 
Based on the test report and mustard contamination contours which provided 
the results of the test, no tests were conducted in areas 1 and 7, which is 
located at the north end of Water Island (SJPRN 136). 

During each phase of this test, a single M70 bomb, HD-filled, was emplaced 
vertically, nose down, and fired statically. The HD was dyed 0.50-percent 
DuPont oil yellow for phases 1 through 4 and 0.25 percent DuPont oil red for 
phases 5 through 8. From the photographs of the test setups, it appears these 
bombs were electrically fired. Figures 2-10 and 2-11 show the test setup for· 
two phases of this test. 

f. SJPRN 176, Static Test in the Open of a Single E-23 Smoke Pot, HD-Filled. 
The objective of this test was to determine the dosage field, rate of dosage 
achievement, total dosage, decomposition loss, and overall efficiency for a 
single E-23 smoke pot, HD-filled, when fired statically in an open area. This 
test was conducted from 27 July 1949 through 10 August 1949 (SJPRN 176). 

There were five phases to this test. During the first four phases, a single E-23 
smoke pot filled with HD and dyed with DuPont oil red was burned statically in 

Figure 2-10. Static M70 HD-Filled 
Bomb Test 
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the open at area 4 on Water Island. Figure 2-12 shows the test area and 
setups for these tests. On several occasions, a considerable portion of the 
agent was left in the pot and it was not uncommon for a pot to swell noticeably 
from the heat of the burning. Overall efficiency ranged from 2.7 to 60 percent. 
During phase 1, 3800 cubic centimeters of agent remained in the pot after 
burning. Phases 1 and 2 were conducted in mid-morning to obtain lapse 
conditions, and phases 3 and 4 were conducted in early morning to obtain 
inversion conditions (SJPRN 176). 

Phase 5 involved the simultaneous burning of nine pots. The smoke pots were 
placed in three rows on a grid 2 feet from center to center. Following the test, 
2400 cubic centimeters of agent was left in one of the pots. This test was 
conducted in the open at area 4. Figure 2-13 is a photograph of the test area 
and test setup. 

Figure 2-14 is a photograph of the smoke pots involved in the test and figure 
2-15 is a drawing of the smoke pot. The smoke pots are a 5-gallon, thin-walled 
metal can with He smoke in the bottom half and approximately 18-pounds of 
HD on the top half. The smoke pot was ignited remotely and the agent was 
heated and dispersed. There were no high explosives involved in these tests 
(Mains 1993). Monitoring devices included jumpcards and bubblers. Ground 
contamination contours are provided in the test report (SJPRN 176). 

g. SJPRN 166, Static Test in the Open of Single E-23 Smoke Pot, GA-Filled. 
Very little information is available detailing the last three tests conducted in the 
San Jose project. It is believed the reports were not finalized before the San 
Jose project was to be disbanded, and therefore final reports may never have 
been published. The progress reports indicate that the final reporting of these 
three tests was delayed pending further information and materials required in 
preparation of the report. 

The four phases of Test No. 166 occurred from 1 September 1949 through 9 
November 1949 (SJPPR No. 72-74). Of all the tests conducted on Water 
Island, Mr. Mains was most familiar with this test. Mr. Mains believed the GA 
smoke pot tests had all been conducted in a cleared segment of area 4. 
During each phase, a single smoke pot was placed in the open area and goats 
and cages of pigeons were placed alternately in two rows in a half-circle 
downwind of the smoke pot. Agent monitors were also placed around the 
smoke pot and the agent dispersion characteristics were determined. The 
smoke pots were electrically fired (Mains 1993). 

h. SJPRN 168, Test of Single E-23 Smoke Pot, GA-Filled, Functioned Statically on 
Water with Onshore Wind. The four phases of this test were conducted from 
18 November 1949 through 9 December 1949. Phase I was conducted twice. 
During the initial run, no agent was dispersed by the smoke pot (SJPPR No. 
74-75). Mr. Mains did not recall a smoke pot test being conducted on the 
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Figure 2-12. Single HD Filled Smoke Pot Test 

Figure 2-13. Nine Smoke Pots Burning 
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Figure 2-14. Smoke Pots Involved in Test 
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water, and could not provide information as to the test area. Since the test was 
conducted on the water with onshore winds it may have been conducted off the 
shore in area 6. It is believed that no other test areas other than those used in 
SJPRN 136 (Static Test of M70 Bombs) would have been used since this test 
was the baseline. It was conducted to establish the effects of local 
meteorological and terrain factors in the test areas so that results could be 
compared with tests outside the U.S. Virgin Islands. Area 6 was used in this 
baseline to characterize an open area with onshore winds. 

i. SJPRN 179, Test of Single E-23 Smoke Pot, HQ-Filled, Functioned Statically in 
Open on Land. Phases 1 and 2 of this test were performed on 15 February 
and 17 February 1950 (SJPPR No.77). There are no records of the location of 
these tests or if the tests were ever completed. The progress report for the 
month of March indicates that this test was still in progress. The test most 
likely involved 4 phases, as was the case for the other smoke pot tests. It is 
unknown whether two additional smoke pots were filled with sesquimustard 
(HQ) in preparation for the remaining phases of the test. 

2.1.6 Disposition of the Chemical Agent Munitions. The disposition of the 
chemical munitions and personnel at the end of the San Jose project is detailed in a 
1950 Army memorandum (U.S. Army, 1950). included with appendix F. The 
memorandum designates which munitions were dumped at sea and which items were 
shipped to the Army Chemical Center, Maryland; the Midwest Chemical Depot, 
Arkansas; and the Dugway Proving Ground, Utah. 

Many of the items were dumped at the Naval Ammunition Dumping Ground in the 
Caribbean Sea south of Vieques Island on 15 May 1950 (Army, Aug 1950). Mr. Mains 
participated in the sea dump and provided the photograph in figure 2-16. 

The following observations can be drawn from the list of munitions which were 
removed from the San Jose project on Water Island and interviews with military 
personnel involved in the San Jose project. 

a. Twenty-nine CK-filled 500-pound M78 bombs were removed from Water Island 
and ocean dumped. These are the only CK-filled M78 bombs recorded to have 
been removed at the termination of the San Jose project. As discussed in 
paragraph 2.1.5 d., 33 CK-filled M78 bombs were involved when surveillance 
test number 135 was initiated. The contents of four of these bombs were found 
to be largely solid and further sampling on these items was not continued. It is 
noted that one of the four bombs was destroyed. The final disposition of all 
four bombs is not provided in the memorandum in appendix F. 

b. The surveillance tests also involved seven CK-filled M79 bombs, fifteen 
CK-filled M70 bombs, two HD-filled T -3 bombs, and two H-filled T -3 bombs. 
Removal of these items at the close of the San Jose project can be accounted 
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Figure 2-16. Sea Dump at the Termination of the San Jose Project 

for. One hundred and twenty-four CK-filled M70 bombs and eight CK-filled M79 
bombs were ocean dumped. One hundred and sixty-eight HD-filled and sixty
six H-filled T-3 bombs were shipped to the Army Chemical Center in Maryland. 

c. The test item used in four of the nine tests was smoke pots filled with GA, HD, 
and HQ. The disposition of smoke pots is not indicated in the memorandum in 
appendix F. At least 23 smoke pots were involved in tests on Water Island. 

d. Plans were made to test GA-filled spray tanks and GB-filled munitions. The 
status of these tests in the progress reports indicate that they were awaiting 
material (SJPPR No. 66 indicated they were awaiting the spray tank). 
Disposition of these items is not provided in the memorandum in appendix F, 
possibly because the test items were never shipped to Water Island. 

e. Mr. Mains indicated that at the termination of the San Jose project, all items, 
with the exception of excess burster charges, were removed from Water Island 
and either ocean dumped or sent back to the states for storage. At the end of 
the project, Mr. Mains was responsible for detonating excess burster charges. 
Hundreds of these items were detonated in area 4, between the road and the 
currently existing marina. Three boxes at a time were typically detonated 
(Mains, 1993). 
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f. Mortar rounds configured with agent and high explosives were removed from 
Water Island at the close of the San Jose Project. The possibility exists that 
4.2 inch mortar rounds with agent or high explosives may be recovered from 
Water Island. 

2.1.7 History of the Former Fort Segarra Test Areas. The following paragraphs 
present the history of the test sites of the San Jose project on the U.S. Virgin Islands. 
For each test area, the tests that were conducted and the history of the site since the 
San Jose project are summarized. The test areas on Water Island and St. Thomas 
are shown in the maps at figures 2-3 and 2-5. In addition, a 1954 aerial photograph is 
shown in figure 2-17. Figure 2-18 shows a map of the south end of Water Island as it 
exists today, with significant features from the San Jose project superimposed. 

a. Flamingo Bay Landfill Area. The Flamingo Bay landfill area is located in the 
southwest comer of Water Island. During the San Jose project, the Flamingo 
Bay deep-water dock was used to deliver equipment and munitions. Personnel 
were transported to and from Water Island using the existing dock at the center 
of the island (Mains, 1993). 

A salt water pond existed in the Flamingo Bay area in the 1950s. This area 
had been used as a landfill since that time. Compacted vehicles and other 
trash were disposed of in the salt pond in a single layer and covered with dirt 
fill. Subsequent layers of trash with a dirt cover were disposed of in this area 
until the salt pond was filled. The original salt pond was thought to have been 
about 10 feet deep. Trash was also burned in this area until 1982, when U.S. 
Environmental Protection Agency (USEPA) regulations precluded open-air 
burning (Couter, 1993). 

The location and size of the old salt pond can be distinguished from the 1954 
aerial photograph. The salt pond was approximately 75 feet from the shore in 
the Flamingo Bay area, approximately 50-feet wide by 100-feet long lying 
parallel to the coast. It appears that the salt pond was adjacent to the existing 
warehouse in the Flamingo Bay area. The salt pond is superimposed on the 
map in figure 2-18. 

While excavating in the area of the salt pond in 1966, some metal objects 
believed to be chemical bombs were uncovered. The bombs surfaced in the 
area of the salt pond when a draw line was being used during a mucking 
operation at an approximate depth of 20 feet. The bombs could have been 
located anywhere above that depth. The bombs were reported to be the size of 
small butane tanks with dimensions of 18 to 24 inches in diameter. Mr. Couter 
believed them to be 500-pound bombs (Couter, 1993). Figure 2-19 is a letter 
report of this inCident from the Water Isle Colony Club to the 001. 

The Naval Ordnance Disposal Detachment at Roosevelt Roads was contacted 
and they removed the items from the site. The detachment identified the 
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Figure 2-17. 1954 Aerial Photograph of Water Island 
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Figure 2-18. 1992 Map of the South End of Water Island with 
Test Areas Superimposed 
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WATER ISLE COLONY CLue/WATER ISLoE. ST. THOMAS. VIRGIN ISL..ANCS. U.S.A. 00801 

June 23, 1966 

Mrs. Ruth G. Van Cleve, Director 
United States Department .of Interiar 
Office of Territories 
Washington 25, O. C. 

Dear Mrs. Van Cleve: 

In reference to your letter of June 13 regarding the un
earthing of several bombs on Water Island, I Wish to 

advise you that this took place in a swamp area on the 
island. We had hired a drag line to dig a hole to bury 
cans and bottles, which had accumulated over the years, 
so that they would not be so unsighdy. While digging 
this hole a backhoe operator unearthed several objects, 
which we recognized as bombs. We notified the Navy 
and they came over, and upon inspection they advised 
us that there was no danger from these oQjects. We 
burried the cans and bottles and covered over this area . . ' . 
We contemplate no more excavation in this area in the 
near future. 

EjMcA:lro 

Figure 2-19. Letter Reporting 1966 Incident 
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bombs as M70 and M78 chemical bombs. The report noted several bombs had 
been unearthed and that all but one had been vented. The unvented bomb 
was blown up without noticeable release of any chemicals (COMTEN, May 
1966). 

In September 1991, a fence was installed in the Flamingo Bay area by Ebasco 
Services, Incorporated, under contract with the U.S. Army Corps of Engineers 
(USACE), Huntsville Division. The decision to build this fence resulted from the 
bombs that were surfaced in 1966. On the northern face of the fence, several 
of the fence post holes were terminated at approximately 3 feet due to 
encountering gray ash and a black oily substance. In the southwestern comer, 
one of the holes was terminated at 2 1/2 feet when an unknown, orange
colored, waxy substance was encountered (Ebasco, 1991). 

During the site visit in January 1993, it was noted that the Flamingo Bay landfill 
area has a warehouse structure that was damaged during Hurricane Hugo. 
There is surface debris and scrapped vehicles throughout the fenced-in area. 
In addition, there is debris along the shoreline. Figures 2-20 and 2-21 are 
photographs of the shoreline taken during the site visit in January 1993. 
According to Mr. Couter, the concrete-filled bomb in figure 2-20 surfaced during 
Hurricane Hugo. Figure 2-22 is a photograph of the Flamingo Bay warehouse 
and landfill area. 

During his interview, Mr. Walter Phillips indicated that the Army is looking in the 
wrong place for CWM left from the San Jose project. When Mr. Phillips first 
arrived on Water Island in 1951, there were a few empty poison gas shells at 
the Flamingo Bay warehouse area. He did not know what happened to these 
shells. The Navy was called in and took them away. According to Mr. Phillips, 
the Army installed the fence in the wrong area. If items remain, he believes 
they would be located closer to the shore. 

b. Test Area 4. Test area 4 is located on the southwest end of Water Island and 
straddles the road leading to the Flamingo Bay area. Based on the 1954 aerial 
photographs, the area on the north side of the road was a cleared area. The 
area to the south side of the road was primarily covered with vegetation, with 
the exception of a small cleared area. 

Records indicate that phase I and II of the static, HD-filled, M70 bomb test 
(SJPRN 136) and phases I through V of the static, HD-filled, E-23 smoke pot 
test (SJPRN 176) were conducted in the open in test area 4. Figures 2-12 
through 2-14 are photographs of the smoke pot tests in this area. Figure 2-23 
is the test set up for the M70 bomb test conducted in this area. From these 
photographs, it can be determined that the tests were conducted on the north 
side of the road. According to the interview with Mr. Mains, GA smoke pot 
tests were also conducted in this area. The decontamination truck would be 
situated in the cleared area on the south side of test area 4 while the test was 
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Figure 2-20. Concrete-Filled Bomb along Flamingo Bay Shoreline 

Figure 2-21. Debris along the Flamingo Bay Shoreline 
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Figure 2-22. Flamingo Bay Warehouse and Landfill Area 

Figure 2-23. Area 4 Test Setup for M70 Bomb Test 
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being conducted. In addition, at the end of the San Jose project, burster 
charges were detonated and destroyed in this area (Mains, 1993). 

The northern area of test area 4, where the tests are believed to have been 
conducted, is relatively clear of debris and covered with light vegetation. In 
1966, this area was dredged to open the adjacent pond into a marina and much 
of the test area was removed at that time. This area is relatively flat and 
approximately 2- to 3-feet above sea level. A small concrete pad (30 by 30 
feet) is located along the shore of this site. 

The southern portion of test area 4 has been used as a junkyard by Water 
Island residents. There are scrapped vehicles, household appliances, 
containers of unknown substances, and an empty tanker truck on the site. 
Rgure 2-24 is a photograph of this area. 

c. Test Area 5. Test area 5 is located on the southern end of Water Island 
adjacent and east of test area 4. Based on the 1954 aerial photograph, this 
area was covered with vegetation, with a depressed area located within. 
Records indicate that the only test conducted in this area was phase III and IV 
of the static, HD-filled, M70 bomb test (SJPRN 136). 

Based on the January 1993 site visit, test area 5 is still covered with vegetation, 
and the depressed area still exists. Some trash is visible on the surface. 
According to Mr. Couter, this area was used to dispose of debris generated 
from Hurricane Hugo. 

d. Test Area 8. Test area 8 was located in the vicinity of the existing Water Isle 
Hotel. The 1954 aerial photograph indicates there were buildings within this 
test area at that time. According to existing records, phase V and VI of the 
static, HD-filled, M70 bomb test (SJPRN 136) was conducted in a wooded area 
with offshore winds within this test area. 

Test area 8 has been significantly disturbed since the San Jose testing. 
Currently, the bar and dining area to the Water Isle Hotel and some support 
facilities are located in this area. 

e. Toxic Storage Area. According to interviews with Mr. Jimmie Mains, Mr. Luke 
West, and Mr. Alex Donovan, the toxic storage yard was located on Water 
Island in the area of the existing Water Isle Hotel (see figure 2-3). An office for 
the military personnel working on Water Island was located adjacent to the 
storage area. T -3 H/HD-filled bombs and aged, CK-filled, M70, M78, and M79 
bombs involved in surveillance tests (SJPRN 89 and 135) were stored outside 
while all other munitions were stored in buildings. Agent transfer operations to 
support the tests were also conducted in this area (Mains, 1993). 

2-29 



Figure 2-24. Existing Debris at Southern Portion of Area 4 

The storage area for test animals was located near the toxic storage yard on 
Water Island. Approximately 1050 feet of fencing had been strung to furnish 
separate corrals for fresh and contaminated goats. The total area for both fresh 
and contaminated goats was approximately two acres. Sufficient cages were 
constructed to accommodate 2000 pigeons. These facilities were constructed 
by May 1949 when the test goats arrived (SJPPR 66 and 68). SJPPR 74 
indicates that work was nearing completion on the remodeling of the change 
house, which was also located in this area on Water Island. The new 
arrangement was thought to contribute to the safety in dressing and undressing 
of personnel working in or around contaminated areas. 

This area has been significantly disturbed since the San Jose project. 
Currently, the main hotel building is located in this area. 

f. Test Area 6. Test area 6 is located on the eastern shore in the southern part of 
Water Island. Records indicate that phases VII and VIII of the static HD-filled 
M70 bomb test (SJPRN 136), in an open area with onshore winds, was the only 
test conducted in this area. Based on the 1954 aerial photograph, it appears 
that the only open areas in this test area are located near the shore. 

This site has been significantly developed along the ridgeline since the San 
Jose project. The lower part of the site is along the rocky shoreline and is 
undeveloped and heavily grown with vegetation. There does not appear to be 
any significant debris on the surface. Tests conducted in this area were in an 
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open area with onshore winds. It is most likely that these tests occurred in the 
undeveloped area near the shore. 

g. Test Areas 1, 2, 3, and 7. Test areas 1 and 7 are located on the northwestern 
and northeastern comers, respectively, of Water Island. Test areas 2 and 3 are 
located on the western shore in the middle of Water Island. All of these test 
areas are located downwind of the military office used to support the project. 
No records were found which indicate any tests were ever conducted in these 
four areas. The test plan for the M70 bomb test identified test areas 1 and 7 as 
test areas. The test report which presented the final results of the test and 
showed contamination contours for each area indicated that the tests had 
actually been conducted in test areas 4, 5, 6, and 8. In addition, Mr. Jimmie 
Mains and Mr. Luke West indicated during their interviews that no tests had 
been conducted on the northern end of the island. Mr. Mains, who was 
stationed full-time on Water Island, was not aware that roads existed leading to 
that end of the island. 

h. Flamingo Bay Gun Emplacement. Although there are no records that tests 
associated with the San Jose project were conducted in this area, this area is 
discussed since there has been some concern in the past that investigation of 
this area may be warranted. 

The gun emplacement is located at the top of the hill on the southern portion of 
Water Island. This facility was part of the original World War" Fort Segarra 
gun emplacements built in the early 1940s and was not part of the San Jose 
project. There are underground compartments used in the early 1940s for 
ammunition storage and sleeping quarters. Based on the interview with Mr. 
Couter, these compartments were walled off and used to store water to support 
the Water Isle Hotel when it was in operation prior to Hurricane Hugo (Couter, 
1993). Based on the past usage, it is unlikely any chemical agent 
contamination exists within this structure. 

i. Westem End of St. Thomas. On the west end of st. Thomas, 2095 acres, 
beginning at the isthmus between Santa Maria Bay and Perseverance Bay, was 
leased for testing. In November 1948, 9 1/2 tons of fenCing arrived to be used 
to isolate property held on the western end of the island. 

Based on existing records, there were two tests conducted on St. Thomas. The 
first was a surveillance test involving fifty 4-pound E-1 particulate bombs. 
These inert (no explosives) bombs, filled with simulant, never developed leaks 
during the tests and were shipped back to Camp Detrick at the end of the test 
(SJPRN 132 and SJPPR No.62). Test reports indicate these tests were 
conducted on St. Thomas. Due to the innocuous nature of the tests, they may 
have been conducted in the administrative area in the submarine base. 

During the second test, CG gas was emitted from ton containers to determine 
penetration characteristics of gasproof shelters (SJPRN 120). A gasp roof 
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shelter was constructed in two separate areas on the west end of St. Thomas 
to support the two phases of the test. Figures 2-6 and 2-7 show the setup for 
these tests. Phase I was completed near a road 20 feet south of a weather 
station (SJPRN 102). The location of the test area for phase II may be located 
based on the geographic features shown in the photograph at figure 2-7. 

A site visit was made by USACMDA personnel to the western end of St. 
Thomas in January 1993. Other than one housing development in the Fortuna 
area and a Bible college at the far west end of the island along Route 30, the 
population at this end of the island is sparse. Various estates are located at 
this end of the island to include Perseverance, Botany Bay, Bordeaux, 
Catherin"a's Hope, Runnels, and Bethesda. Figure 2-25 is a photograph taken 
of the Fortuna Bay area on Route 30. Geographic features in this area are 
very similar to those photographed in the test area during phase II of SJPRN 
102. 

j. Submarine Base, St. Thomas. The submarine base in St. Thomas was the 
location of the administrative facilities used to support the San Jose project. 
Figure 2-26 is a photograph of the laboratory used at that time. This laboratory 
was the only place within the administrative area where chemical agents were 
present (Mains, 1993). This facility has since been torn down. 

2.1.8 Conclusions Based on Historical Information 

The records regarding the history of the San Jose project and the tests conducted on 
the U.S. Virgin Islands are fairly complete. Progress reports have been obtained 
which cover all periods of testing on the U.S. Virgin Islands. Since each progress 
report indicates what testing occurred during each period, the number and types of 
tests are well defined. Appendix C presents a table which summarizes each progress 
report, the time period covered, and the tests which were conducted during that time. 
From this table, it can be seen that only nine tests were conducted on the U.S. Virgin 
Islands. 

Based on interviews and Army memoranda, the disposition of the chemical items is 
also fairly well defined. For the most part, items were removed at the termination of 
the San Jose project. Appendix G and H provide information on the munitions and 
agents tested or removed from Water Island at the end of the San Jose project. 

Through the use of interviews and test reports, the area where each test was 
conducted is defined for all but the last two tests conducted, which involved GA-filled 
and HQ-filled smoke pots. The location of these last two tests can be surmised by 
information provided by interviewees. The military personnel indicated that chemical 
tests occurred only on the south end of Water Island. In addition, the purpose of the 
first test conducted on Water Island (SJPRN 136, static test of M70 Bombs) was to 
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Figure 2-25. Fortuna Bay Area, St. Thomas 

Figure 2-26. San Jose Project Laboratory at the Submarine Base, St. Thomas 
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establish meteorological and terrain factors at sites within the U.S. Virgin Islands so 
that results obtained could be used as a basis of comparison between tests run at this 
site and other sites. Since this was a baseline test and records indicate testing was 
only conducted in areas 4, 5, 6, and 8, it is believed subsequent tests would have 
been confined to these areas. 

Based on the information collected in the preparation of this report, the following 
paragraphs list CWM which would most likely be uncovered in the U.S. Virgin Islands 
and the test areas which would most likely have been contaminated from these tests. 

a. Chemical Warfare Materiel Items Most Likely Recovered in the U.S. Virgin 
Islands. 

(1) Remnants from Tests. Remnants from tests may have been left on 
Water Island. Mr. Mains and Mr. West did not recall any burial sites but 
they did say that standard practices during that era were to bury 
remnants from tests. Remnants may have been buried from the M70 
HO-filled bomb tests, which involved eight bombs; and the smoke pot 
tests, which involved eight GA-, thirteen HD-, and two HQ-filled E-23 
smoke pots. It should be noted that the disposition of the E-23 smoke 
pots was not defined in Army memoranda, re-enforcing the possibility 
that these items were left behind. At the end of the HO smoke pot test, 
some pots contained as much as 3800 cubic centimeters of chemical 
agent (SJPRN 176). If these items had been buried in this condition, 
standard practices during that era would have required that 
decontamination solution be added to the burial pit. 

(2) Surveillance Test Items. Items from the surveillance tests may also 
have been left on Water Island. As mentioned previously, the 
disposition of four CK-filled M78 bombs involved in the surveillance test 
are unaccounted for. During the 1966 incident, the Navy identified the 
bombs uncovered in the Flamingo bay area as M70 and M78 bombs. 
Since the M70 bombs were intact, they were most likely involved in the 
surveillance tests as opposed to the M70 HD-filled bomb test. 

(3) Ton Containers. Ton containers were a useful storage container for all 
chemical agents. CG-filled ton containers used in test number 102 on 
St. Thomas would have remained in useful condition following the tests. 
It is therefore believed that these items would have been retained for 
subsequent agent storage and not destroyed or buried on the U.S. 
Virgin Islands. 

(4) Other. In September 1949, an organization day was held celebrating 
the fifth anniversary of the establishment of the San Jose Project on 
San Jose Island. During this celebration, chemical equipment was 
displayed and demonstrated. The demonstrations included the burning 
of colored smoke grenades, firing of a 4.2-inch chemical mortar, and 
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screening of an area by boat with E-23 floating smoke pots (SJPPR 72). 
According to Mr. Mains, these demonstrations were conducted without 
chemical agent in test area 4 on Water Island. Mr. Mains indicated that 
some difficulties were encountered during the demonstration of 4.2-inch 
mortars. It took four attempts before the mortar was finally functioned 
(Mains, 1993). The remnants of these demonstrations may remain on 
Water Island. 

b. Test Areas Most Likely to Contain Chemical Warfare Materiel Contamination. 
The following areas are listed in order of most likely to least likely of being 
contaminated from the San Jose project. 

(1) Flamingo Bay Salt Pond and Shoreline. Since chemical items were 
uncovered from the old salt pond during the incident in 1966, it is 
possible that this area was used as a burial site during the San Jose 
project. This was reinforced during the interview with Mr. Walter 
Phillips. He indicated if items had been left behind, they would have 
been left close to the shore in the Flamingo Bay area. Mr. Phillips first 
came to Water Island in April or May of 1951, just one year after the 
San Jose project had ended. No residents lived on Water Island during 
that time (Phillips, 1993). In addition, according to Mr. Mains, the 
Flamingo Bay deep water dock had been used to load munitions for 
transport on and off the island. Chemical weapon items had therefore 
passed through this area. 

(2) Test Area 4, Northern Side of Road. All available records indicate that 
testing in this area was limited to the open area on the northern side of 
the road in test area 4. Much of this area was dredged when the 
adjacent pond was opened into a marina. It should be noted that 
standard practice following each test was to decontaminate the area so 
that no contamination existed to interfere with the results of followup 
tests (Mains, 1993). This area should therefore have little to no residual 
agent. Remnants from exploding excess burster charges at the end of 
the San Jose project may remain. 

(3) Test Area 5. Test area 5 was the site for two phases of the M70 HO
filled bomb test. The depression in that area which exists today was 
also present in the 1954 aerial photographs. This site is in close 
proximity to test area 4, where the majority of the tests were conducted 
on Water Island. Area 5 may have been a convenient place to dispose 
of remnants from these tests. 

(4) Test Area 6. The flat area near the shore is the most likely place where 
two phases of the M70 HO-filled bomb test were conducted, since they 
were trying to characterize an open area with onshore winds. In 
addition, the E-23 GA-filled smoke pot test on the water may have been 
conducted off the shore in this area (paragraph 2.1.5 h.). 
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(5) Test Area 8 and the Toxic Storage Yard. Of the 5 areas listed with 
possible contamination on Water Island, this area is the least likely. 
There has been heavy excavation in this area to construct the Water 
Isle Hotel with no reported incident of encountering CWM contamination. 
In addition, this was the location of the military office where military 
personnel responsible for maintaining the stockpile were stationed. It is 
unlikely these personnel would have allowed any contamination in this 
area to persist. 

(6) West End of St. Thomas. Two tests were conducted on St. Thomas. 
The first involved a surveillance test of 4-pound particulate bombs. 
These inert bombs, filled with simulant, were shipped back to Camp 
Detrick at the end of the test. The second test was recorded to have 
occurred on the west end of St. Thomas and involved emitting CG from 
ton containers to determine penetration characteristics of gasproof 
shelters. As mentioned previously, it is unlikely these ton containers 
were left at the test area since they were not damaged during the test 
and were useful for subsequent storage of chemical agents. CG is a 
nonpersistent agent and therefore residual contamination would be 
unlikely. 

2.2 Review of Site Documentation for the U.S. Virgin Islands 

This section contains existing data on the U.S. Virgin Islands which would be useful in 
planning a possible remediation effort at FFS. Information includes population, 
economic, meteorologic, and geologic data, as well as information on residents and 
existing utilities available on Water Island. Limited information is provided with regard 
to the recent cultural resource and endangered species survey conducted on Water 
Island. Additional information will be added as it is released for public dissemination. 

2.2.1 Population Data. Population data for the U.S. Virgin Islands was obtained 
from the U.S. Department of Commerce, Bureau of Census for 1990. Residential 
population data were obtained for St. Thomas by geographic sector and by age 
distribution. Figure 2-27 is a map of St. Thomas and Water Island indicating the 
population distribution. Appendix I provides the population distribution by age. 
Population data is summarized in table 2-2. 

Since the U.S. Virgin Islands is a major resort area, the actual population is 
significantly higher when the transient population is added to the residential population. 
Tourist information was obtained from the U.S. Virgin Islands Department of Economic 
Development and Agriculture (U.S. Virgin Islands, 1991). This information is 
summarized in table 2-2 and provided in more detail at appendix I. 
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Table 2-2. Population Data and Tourism Indicators for the U.S. Virgin Islands 

Residential Population: 

St. Thomas 

Water and Hassel Island 

St. John 

St. Croix 

Tourism on St. Thomas and St. John 

Annual air visitors 

Cruise passengers 

Number of cruise ships 

Number of hotels 

Total rooms or units 

Occupancy rate 

2-38 

48,166 

172 

3504 

50,139 

505,000 

1,208,400 

1,216 

30 

3686 

59.6% 



Many cruise ships call in st. Thomas with many docking near Water Island. The peak 
tourist season for the U.S. Virgin Islands is from December to April. 

2.2.2 Economic Factors. The potential economic impact on the U.S. Virgin Islands 
should be considered when evaluating potential alternatives for the possible recovery 
and treatment of CWM. Tourism is the U.S. Virgin Islands primary industry. St. 
Thomas, which has been ranked as one of the world's prime shopping paradises, 
depends on deriving large revenues from the retail purchases by cruise ship 
passengers, hotel guests, and day-trippers from Puerto Rico. Other than retail firms, 
restaurants, hotels, and general service businesses, the only other major employer on 
St. Thomas is the U.S. Virgin Islands government (Megnin, 1992). Figure 2-28 shows 
the U.S. Virgin Islands nonfarm employment distribution for 1990. It should be noted 
that manufacturing accounts for only 6 percent of the U.S. Virgin Islands employment. 

2.2.3 Meteorology Data. 

a. Climate. The climate in the U.S. Virgin Islands is maritime tropical. It is 
characterized by generally fair weather; steady wind; and slight but regular 
annual, seasonal, and diurnal ranges of temperature. A significant feature of 
the rainfall pattern is the marked variation within short distances with change in 
terrain and elevation (Calvesbert, ESSA). 

(Percent of Employment) 

CONSTRUCTION 

2% WHOLESALE 

MANUFACTURING 

T.C.P.U. 

F.I.R.E. 

Figure 2-28. U.S. Virgin Islands Nonfarm Employment Distribution for 1990. 
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b. Temperature. Variations in temperature between the coolest and the warmest 
months are 5 to 7 degrees at the most. The highest temperatures are in 
August and the lowest in January or February. During the warmest months, the 
highest average daytime temperature is about 87°F (30°C). During hot spells, 
which occur nearly every year, the temperature exceeds 88° (31°C) or 90°F 
(32°C) for several days in succession. The average lowest nighttime 
temperature during the warmest months is between 74°F (23°C) and 78°F 
(26°C). During the coldest months, the highest temperature is generally in the 
low 80s, and the lowest in the high 60s or low 70s (Calvesbert, ESSA). 

c. Rainfall. On Water Island, the average annual rainfall is 40 to 45 inches. 
Whether "an exposure is on the windward or the leeward side of a slope is a 
significant factor in the amount of rainfall received. In general, there is a much 
higher occurrence of rainfall by day than by night. There is no sharply defined 
wet season or dry season on the islands. The rainfall is lightest during the 
period of December through June. Rainfall is generally lightest in February and 
March and is heaviest in September «and October (Calvesbert, ESSA). 

d. Wind and Mixing Height Data. Regularity in direction of the trade winds is one 
of the most dependable weather phenomena on the islands. Almost without 
exception, the trade winds blow from an easterly direction. The velocity varies 
daily; a velocity of more than 15 miles per hour occurs more frequently in winter 
than in other seasons. The nighttime offshore land breeze and the daytime 
onshore sea breeze, which are typical of Puerto Rico, are lacking on the U.S. 
Virgin Islands because of the small total land area; the diurnal variation in 
windspeed (that is, the calms and low speeds at night and the increase in 
velocity at daybreak) is present. Figure 2-29 provides wind roses for the U.S. 
Virgin Islands by month (Calvesbert, ESSA). Figure 2-30 provides a wind rose 
indicating the average wind throughout the year. 

Appendix J provides mixing-height information for Puerto Rico. This information 
was the closest available. Mixing-height and windspeed data is necessary to 
estimate dispersion characteristics of a hazardous substance. 

e. Relative Humidity. The average relative humidity over a 6-year period is 
summarized in table 2-3. The relative humidity and the salt content of the air 
are sufficiently high to cause corrosion and deterioration of buildings and metal 
equipment. 

f. Hurricanes and Tropical Storms. The U.S. Virgin Islands are occasionally 
affected by tropical storms and hurricanes. They lie outside the main paths of 
severe tropical disturbances, except for those that occur from August through 
the first half of October. The storms that develop over the south Atlantic are of 
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Table 2-3. Average Relative Humidity* 

Month 2:30 a.m. 2:30 p.m. 

January 81 66 

February 84 63 

March 83 63 

April 85 66 

May 87 70 

June 84 69 

July 86 70 

August 87 69 

September 88 73 

October 90 72 

November 90 72 

December 86 69 

* Atlantic standard time. 
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Figure 2-30. U.S. Virgin Islands Annual Wind Rose 
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the Antilles chain and usually move toward the north or northwest and pass north or 
south of the islands; rarely do they pass directly over them. There is risk of hurricane
force winds about once every 9 or 10 years (Calvesbert, ESSA). 

2.2.4 Geology. Water island is situated on the eastern end of the Greater Antilles 
submarine shelf. Many geologists believe that the Greater Antilles was originally part 
of the Rocky-Andes mountain chain, which extends from the northwest tip of North 
America to the southern tip of South America (Government of the U.S. Virgin Islands, 
1974). Water Island is comprised of relatively undeformed and metamorphosed 
Cretaceous volcanic and volcanic sedimentary rocks. The Water Island formation 
predominantly consists of lava flows and flow breccias deposited at great depths on 
the sea floor. The maximum thickness is believed to be greater than 15,000 feet 
(Donnelly, 1959). 

Appendix K provides soil type, depth to bedrock, and the seasonal high-water table for 
areas on Water Island. This information was compiled in 1969 as part of a soil survey 
conducted by the Soil Conservation Service of the U.S. Department of Agriculture. 
The terrain on Water Island is steeply sloped. A primary ridge line 200 to 290 feet 
above sea level runs down the center of the island in a north-to-south direction. 

2.2.5 Water Island Residents. Water Island is owned by the DOl, who subsequently 
lease it to Water Isle Hotel and Beach Club for development as a resort area. The 20 
year lease, signed on 10 December 1952, had a renewal option for 20 additional 
years. This lease expired in December 1992 and, to date, a resolution to the lease 
has not been obtained. The land was appraised for possible sale to the current 
residents under the Bush administration. As reported in the 25 March 1993 
newspaper of the U.S. Virgin Islands (The Daily News) turnover of the island is being 
further reviewed by the Clinton administration in response to complaints by U.S. Virgin 
Islands officials that the plan does not take into account the territory's interests. 

During peak times, Water Island has a population of approximately 200 residents. 
About 50 percent of these people stay year round. The peak population occurs in mid 
January. The majority of the people are retired, but there is an increasing population 
of young residents who work on St. Thomas. There are a few residents that rent to 
tourists. This includes the Limestone Reef Terraces, which has 10 rental units. There 
is also a bed and breakfast located on the island (Keeler, 1993). Table 2-4 provides 
the age distribution of the Water Island residents (Scott, 1993). 

Water Island is divided into two areas. Approximately two-thirds of the island at the 
southern end is owned by individual subleases under the major lease holder, who is 
Mr. McCartel of Water Isle Hotel and Beach Club. Structures and homes situated on 
this portion of Water Island, with former chemical weapons test areas superimposed, 
are shown in figure 2-18 (Couter, 1993). The remaining one-third of the island is the 
Sprat Bay area, which was sold off as one large sublease in January 1956. It consists 
of 156.5 acres at the northern end of the island and has been developed into a 
residential housing community with 90 one-acre lots. 
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Table 2-4. Age Distribution of Water Island Residents 

Age Group 

o to 24 

24 to 44 

45 or older 

Number of Residents 

2-46 

27 

77 

68 



The remaining acres are devoted to common use. The community in the Sprat Bay 
area maintains its own roads and has its own marina and private beach. The area is 
easily distinguishable by the no trespassing signs posted at the beginning of the Sprat 
Bay area. In addition, a small strip of roadway is not paved, designating the area in 
which road maintenance responsibility is turned over from the main Water Island 
community to the Sprat Bay community. Test areas 1 and 7 are located within the 
Sprat Bay area. 

The Water Island Association was established to represent the interests of residential 
property owners on the main portion of the island. According to Ms. Keeler, former 
president of the Water Island Association, this committee meets annually and is 
comprised of elected officials. They levee taxes on the Water Island residents to 
maintain the roads and provide other services. These are voluntary taxes, since there 
are no police on Water Island to enforce payment. Typically, 80 percent of the taxes 
are paid. There are several committees, including finance, roads, beaches, 
coordination with the U.S. Virgin Islands government, lease-hold resolution, safety, 
and noise (such as airplanes flying to and from St. Thomas which may fly over Water 
Island) (Keeler, 1993). 

Water Island residents do not pay U.S. Virgin Islands taxes. For this reason, many of 
the services provided by the U.S. Virgin Islands government are not provided to the 
Water Island residents. For example, following Hurricane Hugo, VITEMA provided 
emergency services to the residents on the main islands (St. Thomas, St. 
John, and St. Croix) on a priority basis prior to providing assistance to the residents 
on Water Island. It was several months before phone lines and electricity was 
restored to the residents on Water Island (Ms. Keeler, 1993). 

2.2.6 Site Characteristics. The following paragraphs utilize the population 
distribution and meteorology data to further characterize sites with the greatest 
potential of containing CWM contamination. Table 2-5 provides the size of each site, 
the estimated distance to the nearest downwind resident on Water Island, and the 
quantity of downwind residents from each site. This information is useful in assessing 
the downwind hazard associated with possible recovery of CWM on a site-by-site 
basis. This information is used in follow-up sections of this report to evaluate siting 
alternatives for the possible interim storage or treatment of recovered CWM. 

The definition of downwind, as it is applied in table 2-5, is that the wind is blowing 
from the west-north-west, north-west, north-north-west, north, north-north-east, north
east, east-north-east ,east, or east-south-east. During these conditions, the wind is 
blowing away from both St. Thomas and the populated areas of Water Island. Based 
on the windrose in figure 2-30, these winds occur 77.6 percent of the time. There is 
essentially no wind (that is, wind speed is less than 3 miles-per-hour) 14.4 percent of 
the time. 

2.2.7 Utilities. Water Island is a remote location with limited utilities. The following 
paragraphs summarize the existing utilities on Water Island. 
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Table 2-5. Site-Specific Information 

Distance to nearest Number of 
downwind downwind 

Site Name Area residence residences 

Flamingo Bay salt pond 50 x 100 ft 300 ft 16 

Fenced area of Flamingo 5.5 acres 100 ft. 18 
Bay 

Former test area 4 .5 acres 500 ft. 20 
(south) 

Former test area 4 - .8 acres 800 ft. 20 
(north) 

Former test area 5 3.3 acres 50 ft. 27 

Former test area 6 2.3 acres Residences are 45 
located within test 
area 

Former test area 8 5 acres Residences are 45 
located within test 
area 

West end of St. Thomas 2095 acres heavily populated heavily populated 
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u.s. Virgin Islands WAPA provides power to Water Island (through a single 
underwater cable) and maintains the power distribution system. At the Water Isle 
Hotel, three-phase power is provided (220 volts). Single-phase (110 volts) power is 
distributed to other areas of the island, but this system could be upgraded to three
phase also. An application would need to be submitted through the U.S. Virgin 
Islands Department of Planning and Natural Resources. Once approved and after a 
pole study is conducted, transformers and lines would most likely be installed on 
existing poles. Additional poles would be expensive to install (Francois, 1993). 

WAPA does not provide water to Water Island. The residents have cisterns at the 
individual homes and one large cistern in the center of the island. When the hotel 
was in operation, a reverse osmosis unit was used to provide water to the rooms. 
This unit was damaged during Hurricane Hugo and never was repaired. WAPA does 
provide bulk water at $16.00 per 1000 gallon. This is the price provided to the 
truckers and does not include transportation. There are no fire services on Water 
Island. Phone lines are strung with the power distribution system, which follows 
virtually all roads on Water Island. Water Island residents use septic systems for their 
sewage. 

2.2.8 Cultural Resources. Human occupancy appears to have begun on Water 
Island approximately 2000 years ago. Archaeologists have found five Indian sites, all 
of which are located at sheltered bays, along the western coastline. Early Saladoid 
pottery, pot shards, stone tools, and other evidence recovered from these sites 
indicate small-scale occupation by itinerant fishermen and shell gatherers rather than 
extensive permanent settlement by agriculturalists. These findings were based on 
exploratory digs. The sites were not investigated in detail until September and 
October 1992 when the National Park Service conducted cultural resources field 
investigations on Water Island. Twelve historic and archeological sites were identified 
during this study. Further results of this study have not been published, but significant 
cultural resources were identified. Potential impacts to these resources will be 
considered by the Jacksonville District, USACE, when conducting the RIIFS for Water 
Island (Bridgers, 1993). 

2.2.9 Threatened and Endangered Species. Appendix L provides a listing of the 
threatened or endangered plants and animals of the U.S. Virgin Islands that are 
protected by either the U.S. Endangered Species Act of 1973 or the U.S. Virgin 
Islands Endangered and Indigenous Species Act of 1990. A survey of threatened or 
endangered species was recently conducted on Water Island, which resulted in the 
identification of two suspected endangered species (the leatherback turtle and the 
brown tree boa). An endangered tree species has also been found on Water Island. 
Potential impacts to these species will be considered by the Jacksonville District when 
conducting the RIIFS for Water Island (Bridgers, 1993). 

2.2.10 Other Data Collected. As the agency given the mission of CWM destruction 
by the Department of the Army, the U.S. Army Chemical Materiel Destruction Agency 
(USACMDA) is involved with all aspects of the remediation on Water Island until the 
potential for CWM presence has been eliminated. As part of the scoping effort, 
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USACMDA reviewed work plans concerning remediation of Water Island and provided 
comments to the Huntsville District, USACE. Comments to the work plan are included 
at Appendix M. In general, the plans did not support a RifFS and eventual record of 
decision (ROD), as required under CERCLA. Management and Technologies 
Associates, Inc. (MT A) outlined a plan to clean the site but did not first collect 
information to support the CERCLA decision making process. In addition, plans were 
not developed to handle recovered CWM as hazardous waste. 

2.3 Recommendations 

Review of historical information and site characteristics is the first step in the site 
investigation phase of the CERCLA process. Under the CERCLA process, a site need 
not be investigated at all unless there is evidence of a substantial threat of a release 
from a hazardous substance. The following paragraphs provide recommendations 
regarding areas which may warrant further investigation, based on site characteristics 
and historical information on past CWM uses of the site. Recommendations are 
based on whether there is reason to believe CWM may be buried in FFS test areas 
and the Flamingo Bay area. This report does not address contamination due to 
disposal of non-DoD wastes. 

At FFS, there is no evidence that CWM tests were conducted in former test areas 1, 
2, 3, and 7. These areas were originally identified as San Jose project test areas, but 
based on personal interviews and actual test reports it is not believed any tests were 
ever conducted. It is therefore recommended that no further investigation be 
conducted in these areas. 

Records indicate that SJPRN 102 and possibly SJPRN 132 were conducted on St. 
Thomas. SJPRN 132 involved inert bombs filled with simulant, which were all shipped 
back to Camp Detrick at the conclusion of the test. SJPRN 102 involved emitting CG 
gas from ton containers to determine penetration of gasproof shelters. As discussed 
in paragraphs 2.1, it is unlikely that the ton containers were left at the test area, since 
they were not damaged during the test and were useful for subsequent storage. 
Based on the limited testing conducted on the west end of 8t. Thomas and the 
nonpersistent nature of CG, it is recommended that no further investigation of this 
area be conducted. 

Former test area 8 and the adjacent toxic storage yard area have been heavily 
developed with the construction of a hotel and associated support buildings. There 
were no reported incidents of CWM recovery during this construction; therefore, it is 
recommended that no further investigation of this area be conducted. 

Photographs of test setups and personnel interviews all indicated that tests conducted 
in former test area 4 were confined to the open area in the northern portion of the site. 
It is therefore recommended that no further investigation for CWM be conducted at the 
dump area in the southern portion of forrtler test area 4. 
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Further investigation may be warranted in the Flamingo Bay landfill area and 
shoreline, the northem portion of test area 4, test area S, and the undeveloped portion 
of test area 6 near the shoreline. Further recommendations regarding the extent of 
investigations which could be conducted in these areas are contained in section 5 of 
this report. 

Based on the historical information regarding CWM items most likely recovered at 
FFS, remediation and treatment plans should be developed, assuming the following 
CWM items may be recovered on Water Island: 

• remnants from M70 mustard bomb tests; 
• intact smoke pots with residual smoke and agents GA, HD, or HQ; 
• Intact M70 (11S-pound), M78 (SOD-pound), and M79 (1 ODD-pound) bombs filled 

with solidified or liquid CK; 
• 4.2-inch mortar with agent or high explosives; 
• HIHD-filled T-3 bombs (12S-pound); and 
• CWM with CG or HT. 

Since FFS was a test site involving explosively-configured rounds, it should be 
assumed that explosively-configured CWM may be recovered. For this reason, FFS 
should be categorized as a type 3 burial site, which is a burial site containing small 
quantities of explosively-configured CWM and small quantities of non-explosively
configured CWM. This terminology is used to classify all small burial sites in the non
stockpile program and is further defined in section 7 of the Generic report. 

Water Island is owned by the 001 and leased to Water Isle Hotel and Beach Club. 
Ownership of the land is important in obtaining authority to remediate the area as a 
CERCLA site. This information will be used in subsequent sections of this report. 

Very little information is available regarding groundwater flow on Water Island. 
According to the U.S. Geological Survey on St. Thomas, only two wells have been 
drilled on Water Island to characterize the groundwater flow. These were both located 
near the ferry dock on the northern shore in the middle of Water Island. The wells are 
not in close vicinity to the test area recommended for further investigation. 

When planning an investigation or remediation effort on Water Island, consideration 
should be given to the prevailing winds. Based on local meteorology data, the wind is 
blowing away from populated areas 77.6 percent of the time and there is essentially 
no wind (that is, wind is less than 3 miles-per-hour) 14.4 percent of the time. 

There are limited utilities available on Water Island. The logistics involved in planning 
an investigation or remediation effort on Water Island will be complex and require 
careful planning due to the remoteness of the island and the limited utilities available. 
These issues should also be considered when evaluating treatment systems and 
evaluating onsite versus offsite treatment alternatives for recovered CWM at FFS. 
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SECTION 3 

ENVIRONMENTAL LAWS 

3. ENVIRONMENTAL LAWS 

Environmental laws can be segregated into four basic categories according to 
legislative intent: laws that promote planning, laws that promote preservation, laws 
that provide controls, and laws that regulate and promote cleanup activities. A 
discussion about the environmental laws for each category is presented in section 3 of 
the Generic Site Scoping Study. 

This section presents potentially applicable laws and regulations that will govern the 
Former Fort Segarra (FFS) chemical warfare materiel (CWM) recovery activities. 
Specifically, laws and regulations for the following CWM recovery activities are 
identified: 

• baseline assessment techniques, 
• excavation, 
• packaging, 
• interim storage, 
• transportation, 
• onsite treatment, and 
• contingency planning. 

3.1 Comprehensive Environmental Response, Compensation, and Liability Act 
Approach 

CWM recovery operations at FFS will be performed as part of an environmental 
response action pursuant to Section 104 of the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) (42 USC 9604) (Lee, 1992). 

3.1.1 Comprehensive Environmental Response, Compensation, and Liability Act 
Authority. FFS is currently owned by the U.S. Department of Interior (001), who has 
leased the property to Water Isle Hotel and Beach Club for development as a resort 
area. Therefore, under CERCLA (42 USCA 9601 et. seq.), FFS represents a Federal 
facility under the jurisdiction, but not custody or control, of an executive department of 
the Federal Government. As such, pursuant to CERCLA and Executive Order (EO) 
12580 (52 FR 2923, 1987), 001 has ultimate responsibility with respect to any 
releases or threatened releases of hazardous substances, pollutants, or contaminants 
at or from FFS. Furthermore, unless the site is added to the CERCLA National 
Priorities List (NPL), any environmental response activities conducted pursuant to 
CERCLA must fall within the scope of the CERCLA authority delegated to the head of 
001 under EO 12580. 
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Under EO 12580, the President has delegated his authority, duties, and 
responsibilities for the implementation of CERCLA to different departments and 
agencies of the Executive Branch of the Federal Government. While the majority of 
CERCLA implementation is the responsibility of the U.S. Environmental Protection 
Agency (USEPA), authority for the implementation of CERCLA response actions was 
delegated to the heads of the other executive departments and agencies of the 
Federal Government. However, this authority is only with respect to releases or 
threatened releases at sites not on the NPL, where either the release is on, or the 
sole source of the release is from, any facility or vessel under the jurisdiction, custody, 
or control of the corresponding department or agency. 

FFS was formerly owned by the Department of Defense (000) and during that time, 
the Army used the facility for the testing of CWM. Some of the sites where the testing 
was conducted may now require some form of environmental response action to 
mitigate contamination. If so, pursuant to CERCLA, 000 would be liable for any 
response actions necessary to mitigate any release or threatened release resulting 
from the activities performed by the Army when it was owned by 000. DoD's 
responsibility under these circumstances was specifically stated by Congress, who 
amended title 10 of the U.S. Code (Armed Forces) to create a new chapter, chapter 
160, entitled the Defense Environmental Restoration Program (DERP) (10 USCA 
2701-2707). In this legislation, the Secretary of Defense was made responsible for 
carrying out, in accordance with the provisions of the DERP and CERCLA, all 
response actions with respect to releases of hazardous substances from each facility 
or site which was under the jurisdiction of the Secretary and owned by, leased to, or 
otherwise possessed by the U.S. at the time of the actions leading to contamination by 
hazardous substances [10 USCA 2701 (c)(1 )]. 

While the DERP specifically made the Secretary of Defense responsible for hazardous 
substances contamination resulting from DoD's activities at formerly used defense 
sites (FUDS), the legislation did not give the Secretary any additional authority to carry 
out such responses under CERCLA beyond the authority already delegated to him 
(pursuant to EO 12580) for sites currently under the jurisdiction, custody, or control of 
000. Therefore, in order to carry out a CERCLA response action at a FUDS, DoD 
must obtain the authority from the appropriate Federal agency or department that 
currently has jurisdiction, custody, or control of the site. In the case of FFS, 000 must 
obtain the authority to carry out the CERCLA response action from 001, who would 
act as the lead agency at the site. 000 would serve as the support agency. 

Pursuant to the authority delegated to 001 under EO 12580, as long as the site is not 
placed on the NPL, 001 may enter into an agreement under section 122 of CERCLA 
(42 USC 9622) with any potentially responsible party to carry out any CERCLA 
response action (within DOl's scope of authority) if it determines that such action will 
be done properly by such party. This agreement, however, may be exercised only 
with the concurrence of the U.S. Attorney General. Section 122 of CERCLA would, 
therefore, provide the mechanism for 000 to carry out a CERCLA response action at 
FFS since, for the purposes of section 122 of CERCLA, 000 would be considered a 
potentially responsible party for the contamination at the site. 
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An alternative mechanism that would provide 000 with authority to carry out a 
CERCLA response' action at FFS would be to sign an agreement with 001 whereby 
001 temporarily or permanently transfers jurisdiction, custody, or control of the site 
back to 000. 000 would then be able to carry out the response action pursuant to its 
authority under EO 12580. This type of agreement, however, could be considered a 
property transfer, thereby subject to the requirements of section 120 (h) of CERCLA 
[42 USC 9620 (h)]. 

Before any remedial action under CERCLA can actually take place at FFS, including 
any potential CWM recovery operation, the remedy must be selected and implemented 
in accordance with the requirements stipulated in section 121 of CERCLA (42 USC 
9621). Section 121 of CERCLA establishes not only the procedures to be followed for 
the selection of remedy and the cleanup standards to be attained as part of the 
remedy, but it also establishes procedures for the substantial and meaningful 
involvement of the States in the remedy selection process. (Under CERCLA, the term 
States also includes the U.S. Virgin Islands.) 

Under section 121 of CERCLA, preference will be given to remedies that rely on 
treatment permanently and significantly reducing the volume, mobility, or toxiCity of the 
waste. Moreover, section 121 of CERCLA stipulates that the offsite transportation and 
disposal without treatment should be the least favored remedial alternative when 
practical treatment technologies are available. As a minimum requirement, remedial 
actions selected pursuant to section 121 of CERCLA should protect human health and 
the environment and be cost effective, utilizing permanent solutions and alternative 
treatment technologies to the maximum extent practicable. 

3.1.2 Applicable or Relevant and Appropriate Requirements. Section 121 of 
CERCLA also sets forth the basic requirements that site cleanups must attain. These 
requirements stipulate that onsite actions must comply with a" Federal applicable or 
relevant and appropriate requirements (ARARs), as well as State ARARs that are 
more stringent than any standard, requirement, criteria, or limitation under any Federal 
ARARs when such requirement has been identified by the State in a timely manner. 
On the other hand, Section 121 of CERCLA exempts response actions taken pursuant 
to CERCLA and carried out entirely onsite from any procedural Federal, State, or local 
permit requirements. States, however, may enforce in Federal court any Federal or 
State ARARs to which the remedial action is required to conform. 

Applicable requirements are (53 FR 51435, 1988): 

those cleanup standards, standards of control, or other substantive environmental protection 
requirements, criteria, or limitations promulgated under Federal or State law that specifically 
address a hazardous substance, pollutant, contaminant, remedial action, location, or other 
circumstance at a CERCLA site. 

Applicable requirements are those requirements that any action would have to comply 
with, regardless of whether the action is being conducted under CERCLA. The 
determination of applicability is a legal one; therefore, all the jurisdictional 
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requirements of a law must be met before the requirement can be applicable at the 
site. 

Relevant and appropriate requirements are those standards that address ·problems or 
situations sufficiently similar to those at the CERCLA site that their use is well-suited 
to the particular site- (53 FR 51436, 1988). 

Once a requirement has been determined to be relevant and appropriate, however, it 
must be complied with as if it were applicable. In some cases, only portions of a 
requirement or regulation may be considered to be relevant and appropriate, and only 
that portion would be applied. The determination of whether a requirement is relevant 
and appropriate is based on professional judgement, taking into consideration the 
specific environmental and technical factors at the site. Furthermore, while a 
requirement may be relevant because it addresses situations very similar to those at 
the site, it may not be appropriate to apply the requirement for various reasons. 
Therefore, the requirement would not be well-suited to the site and would not be 
applied .. 

Section 121 of CERCLA also stipulates that, under certain circumstances, ARARs can 
be waived. However, the basic requirement that the selected remedy must protect 
human health and the environment can never be waived. The six exceptions under 
which ARARs may be waived are as follows: 

a. when the selected remedy is only an incremental step toward the final remedy 
that will comply with the ARARs when completed; 

b. when compliance with the ARARs will result in a greater risk to human health 
and the environment; 

c. when compliance with the ARARs is technically impracticable from an 
engineering perspective; 

d. when the selected remedy will attain a standard of performance that is 
equivalent to the ARARs through the use of an alternative method or approach; 

e. when, with respect to State ARARs, the State has not conSistently applied or 
demonstrated intent to consistently apply the requirement within its jurisdiction; 
and 

f. when, with respect to CERCLA-funded actions only, the selection of a remedy 
that attains the ARARs will not provide a balance between the need for 
protection of human health and the environment and the availability of CERCLA 
funds to respond to other sites in need of cleanup. 

Cleanup requirements for onsite response actions can be applicable or can be 
relevant and appropriate, but never can be both. Furthermore, compliance with 
ARARs does not apply to offsite actions. Offsite response actions must comply fully 
with any applicable laws and regulations. Therefore, waivers for ARARs are not 
available for requirements that apply to offsite actions. In addition, for CERCLA 
response actions carried out on Federal facilities not on the NPL, section 120 of 
CERCLA specifies that applicable state laws must be complied with (that is, cannot be 
waived) to the extent the state law is generally applicable. 
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The identification of ARARs is dependent on the hazardous substances present at the 
site (chemical-specific), site characteristics and location (location-specific), and the 
specific remedy being evaluated (action-specific). Therefore, the process of 
identification of ARARs is a continuous one and is not finalized until the remedy is 
selected and documented in the record of decision (ROD). 

Chemical-specific standards have been established under several Federal statutes 
including the Resource Conservation and Recovery Act (RCRA), the Safe Drinking 
Water Act (SDWA), the Clean Water Act (CWA), the Clean Air Act (CAA), and similar 
State regulations. In those cases where more than one standard is available for a 
given chemical, the selected remedy should comply with the most stringent standard, 
depending on the applicability or relevance and appropriateness of the standard. 

Location-specific requirements are those that affect the remedy because of where the 
site happens to be located. Examples of requirements that affect potential remedies 
include areas protected under the Wilderness Act, identified in the National Registry of 
Historic Places, or designated as wetlands under the CW A. 

Action-specific requirements affect specific technologies or activities being evaluated 
as potential remedies at the site, such as RCRA regulations concerning hazardous 
waste incinerators or RCRA requirements for clean closure or closure-in-place for 
hazardous waste landfills. 

In the absence of Federal or State promulgated standards, criteria, or limitations, or 
when ARARs are not sufficiently protective of human health or the environment, there 
are other criteria, advisories, guidance, and proposed standards that, while not legally 
binding, may need to be used to establish cleanup levels. These are not ARARs, but 
are to-be-considered (T8C) requirements. TBC requirements generally include health 
effects information [such as reference doses (RfDs) or cancer slope factors], technical 
guidance, and policy. 

The specific goals and expectations that reflect the requirements for the selection and 
implementation of remedy as part of CERCLA response actions are provided in the 
National Contingency Plan (NCP) (40 CFR Part 300). The NCP defines the criteria 
that must be used to compare remedial alternatives, establish the basis for the 
selection of a remedy, and demonstrate that the statutory requirements stipulated in 
section 121 of CERCLA have been satisfied. 

3.1.3 Chemical Warfare Materiel Recovery at the Former Fort Segarra. CWM 
recovery operations at FFS, if chosen as a remedy, are expected to be performed as 
non-time critical Removal Action (RA). This RA will address a specific problem at the 
site (that is, the CWM) and is expected to be followed by other actions that will 
subsequently address the full scope of environmental restoration at FFS. According to 
the NCP, the selected remedy for an I RA must neither exacerbate the existing 
conditions at the site nor interfere with final remediation of the site. Therefore, the 
excavation to recover any CWM present at FFS and the treatment to destroy the 
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recovered CWM must be consistent with the expected final environmental restoration 
of FFS. 

IRAs are equivalent to non-time-critical removal actions, which are conducted as part 
of the overall remedial action process at the site. The remedy selection process 
described in the NCP that applies to the final selection of a remedy also applies to the 
selection of remedy for an IRA, with the exception that an Engineering Evaluation/Cost 
Analysis (EElCA) report is used to document the evaluation of response alternatives 
instead of a Remedial Investigation/Feasibility Study (RifFS) report. Furthermore, the 
response action implemented as an IRA is required to meet ARARs only ato the extent 
practicable, considering the exigencies of the situation- (55 FR 8695, 1990). 

The specific procedures for the selection of a remedy as part of non-time-critical 
response actions are described in 40 CFR 300.415 and must be documented in a 
ROD. 

Figure 3-1 illustrates how the CWM recovery operations would take place at FFS 
under CERCLA. The CWM is a source material that includes or contains hazardous 
substances, pollutants, or contaminants. Excavation and CWM destruction 
technologies represent primary treatment altematives that should be considered during 
the selection of a possible source control IRA. 

Source control actions must consider treatment alternatives, engineering controls, and 
other alternatives that provide little or no treatment but still meet the requirements of 
section 121 of CERCLA. Therefore, implementation of a source control IRA at FFS 
does not necessarily require that a CWM recovery operation be conducted at FFS. 
Furthermore, while the evaluation of a potential IRA may conclude that a source 
control IRA at FFS is not warranted, a CWM recovery operation could still be 
necessary as part of the final CERCLA cleanup action at the site. The NCP [40 CFR 
300.430 (f)] requires that source control actions be evaluated as part of the RifFS 
process. 

3.2 Preliminary Applicable or Relevant and Appropriate Requirements for the 
Former Fort Segarra 

The CERCLA process recognizes the need for complying with requirements, criteria, 
or limitations promulgated under other environmental and public health statutes when 
conducting cleanups. Consequently, other federal laws [such as the CAA, CWA, 
RCRA, and the Occupational Safety and Health Act (OSHA)] and state, local, and 
000 requirements can be considered applicable or relevant and appropriate to the 
FFS CWM recovery activities. In addition, AR-200-1 requires the Army to comply with 
local laws and regulations. Once these requirements are determined to be applicable 
or relevant and appropriate, they will provide the regulatory framework for conducting 
these activities. A discussion about CERCLA and the other environmental laws and 
regulations are presented in section 3 of the Generic report. The following paragraphs 
discuss the principal laws and regulations that may be considered ARARs at FFS. 
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Site Assessment Phase 

Preliminary Site Hazard National 
Discovery ~ CERCLIS ~ Assessment ~ Inspection ~ Ranking ~ Priorities List 

(PA) (SI) System . (NPL) 

~ ~ ~ 
No further remedial action planned (Information 

Provided to States & Other Regulatory Authorities) 

Removal Actions May Occur at Any Stage 

Remedial Phase 
National Priorities Remedial Remedial 
List (NPL) or Other 1-' Investigation! 

~ Record of 
~ 

Design! r-. Operation 

Authorizing Feasibility Decision (ROO) Remedial and 
Maintenance 

Document Study (RifFS) Action 

Removal Actions May Occur at Any Stage 

CERCLlS: Comprehensive Environmental Response, Compensation, and Liability Information System 
Source: Figure 1-1; USEPA, 1991. 

Figure 3-1. CERCLA Process 
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A summary list of preliminary ARARs for FFS is presented in appendix N. This list 
includes major federal and U.S. Virgin Islands laws and regulations and 000 
requirements. 

3.2.1 Federal Laws. A full discussion of federal laws may be found in section 3 of 
the Generic report. In accordance with CERCLA, the following federal laws may be 
applicable to FFS recovery activities. However, onsite actions taken at FFS need not 
comply with the procedures or permitting requirements of these laws. OSHA 
regulations specify that activities at hazardous waste sites should be done by trained 
workers familiar with hazardous waste operations. They also specify safety equipment 
and procedures to be followed, including the use of supplied air and the wearing of 
personal protective clothing. 

The CAA will restrict the particulate and volatile emissions during investigation and 
cleanup and require the preparation of implementation plans that describe steps 
needed to comply with the CM requirements. 

The CWA will require that procedures be taken to avoid the release of contamination 
into nearby surface waters. Contingency planing for releases to surface water will 
also be required. 

The National Environmental Policy Act (NEPA) requires a formal, systematic, 
interdisciplinary approach to ensure consideration of environmental impacts of actions. 
The NEPA process is required for all federal actions which significantly affect the 
quality of the environment. 

USEPA and Department of Transportation (DOT) regulations will specify requirements 
for transporting hazardous materials such as contaminated groundwater, surface 
water, soil, debris, and recovered CWM. RCRA also specifies procedures for package 
marking and labeling, vehicle placarding, shipment manifests, and emergency 
response requirements during transport. In addition, RCRA regulations specify 
requirements for permitting, interim- and long-term storage, and treatment and 
disposal facilities. 

Several federal laws limit or prohibit the implementation of cleanup actions that could 
adversely impact protected resources. These laws include the National Historic 
Preservation Act; the Archaeological and Historic Preservation Act; the Archaeological 
Resources Protection Act; the Historic Sites, Buildings, Objects, and Antiquities Act; 
the Rsh and Wildlife Coordination Act; and the Endangered Species Act. An 
evaluation of each law should be conducted to determine whether cleanup actions 
proposed for FFS will be allowed. This evaluation should be performed at the time the 
cleanup remedy is selected. 

3.2.2 U.S. Virgin Islands Territorial Laws. USEPA has delegated authority to the 
U.S. Virgin Islands to regulate air and water quality standards and solid waste 
regulations in that area. These standards are either equivalent to or more stringent 
than the Federal standards. USEPA has retained the authority to regulate CERCLA 
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and hazardous waste requirements. Therefore, RCRA regulations will be promulgated 
by USEPA. 

The land encompassing the FFS site is owned by the 001. Activities undertaken by 
the 000 on this land are subject to the regulations of the 001 unless modified by 
agreement. The 001 has delegated control of Water Island to the Territorial and 
International Bureau. This Bureau has leased this land to a private individual. The 
Bureau does not currently have any regulations concerning hazardous wastes at this 
site. 

The U.S. Virgin Islands' authority to regulate operations on Water Island was 
questioned in a 1986 case between the Water Isle Hotel and Beach Club and the U.S. 
Virgin Islands Government. The court ruled the U.S. Virgin Islands Government did 
have authority and title 16 VIC§1456 was enacted. This section of the U.S. Virgin 
Islands Code (VIC) defines the U.S. Virgin Islands' authority over a Federal agency 
and indicates that each Federal agency conducting or supporting activities directly 
affecting the coastal zone shall conduct or support those activities in a manner which 
is, to the maximum extent practicable, consistent with approved state management 
programs. The premise for the ruling was the Presidential executive order 12088. 

The U.S. Virgin Islands is not a state but a U.S. territory. The U.S. Virgin Islands 
governmental structure is comprised of a legislative branch and an executive branch, 
in addition to the territorial governor. The legislature has passed many laws which are 
applicable to possible operations by the 000 during a site cleanup at the FFS. The 
U.S. Virgin Islands laws are not easily grouped into the four general categories of the 
Federal laws as outlined in the Generic report. The U.S. Virgin Islands laws are 
grouped in a manner consistent with the codification of the U.S. Virgin Islands laws in 
1957 and revised in 1982. The U.S. Virgin Islands laws are reviewed in this section in 
this manner. 

In the continental United States, states and local jurisdictions pass various 
environmentally-oriented laws. The states may derive the authority to do so from 
specific Federal laws (such as RCRA). Many have adopted these Federal laws and 
have implemented their own rules and regulations. Additional environmental laws 
were passed by the states under their own authority, and counties, townships, cities, 
and towns have added further legislation in their respective jurisdictions. 

The U.S. Virgin Islands have handled their laws differently. In the U.S. Virgin Islands, 
the laws enacted by the territorial legislature encompass the laws generally passed by 
states as well as towns, cities, counties, and townships. All of these laws have been 
incorporated into the U.S. Virgin Islands Code. 

a. U.S. Virgin Islands Code, Title 3 - Planning and Natural Resources. This title 
creates the Department of Planning and Natural Resources. This department is 
the administrative and enforcement authority for activities involving fish, wildlife, 
vegetation, water resources, drinking water, air pollution, water pollution, flood 
control, sewers, sewage disposal, archaeological resources, historical 

3-9 



resources, coastal zone management, coastal lands, islands, cays, moorings, 
environmental protection, land development, building permits, earth change 
permits, and overall planning. 

This title also creates the Historic Preservation Commission and Historic 
Preservation Officer. The rules and regulations concerning each of these areas 
is covered under another title. 

b. Title 12 - Conservation. This title covers wildlife, trees and vegetation, water 
resources conservation, water pollution control, air pollution, commercial fishing, 
open shorelines, environmental protection, oil spill prevention, and coastal zone 
management. The following are the chapters under this title for each of these 
areas: 

(1) Title 12, Chapter 1 & 2 - Wildlife. The general thrust of chapter 1 is to 
control the hunting and taking of game animals. However, there is a 
prohibition for wounding or killing agoutis or iguanas. Chapter 2 covers 
the protection of indigenous, endangered, and threatened species of 
fish, wildlife and plants, and prohibits the taking, possessing, harassing, 
injuring, or killing of such species. Endangered or threatened species 
are any species so listed by the Federal or territorial govemments, 
including several species of whales (finback, humpback, sei, and 
sperm), the white-necked crow, the brown pelican, the roseate tem, the 
tree boa, the ground lizard, the green turtle, the hawksbill turtle, the 
leatherback turtle, the loggerhead turtle, and the shrub known as the St. 
Thomas prickly-ash. Appendix L provides a listing of the threatened or 
endangered plants and animals of the U.S. Virgin Islands, which are 
protected by either the U.S. Endangered Species Act of 1973 or the 
U.S. Virgin Islands Endangered and Indigenous Species Act of 1990. 
The law prohibits disturbing, damaging, or removing any nest of any 
indigenous or endangered species. This includes all sea bird nests. 
The law prohibits the pruning, cutting, removing, or otherwise disturbing 
any growth of mangroves without a permit. The law also prohibits flying 
over any off-lying island at an altitude of less than 1000 feet. The U.S. 
Virgin Islands have set up wildlife sanctuaries, marine sanctuaries, and 
game preserves, with each site having rules and regulations appropriate 
for the site. In 1990, the legislature added a section stating that nothing 
in this chapter shall prevent a Federal or territorial government 
employee or personnel he directly supervises from performing his or her 
official duties. 

(2) Title 12, Chapter 3 - Trees and Vegetation Adjacent to Watercourses. 
This law provides that no one shall cut or injure any tree or vegetation 
within 30 feet of the center of any natural watercourse or within 25 feet 
of the edge of such watercourse, whichever is greater, unless 
permission is granted by the landowner and the Commissioner of 
Conservation. A watercourse is any stream with a well defined channel, 
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even if flowing only intermittently. The Commissioner may only grant 
such permission when it appears to him that it is necessary for access 
or development. 

(3) Title 12, Chapter 5 - Water Resources. Since the U.S. Virgin Islands 
has a limited fresh-water supply, the government has declared that an 
emergency condition exists with respect to the availability of surface and 
underground water. The government has found it necessary to prevent 
over-pumping of wells, depletion of surface and underground water, and 
the intrusion of salt water and other pollutants into the water resources. 
The government has declared that all water belongs to the people of the 
U.S. Virgin Islands and is to be controlled. The law provides for 
licensing of well-drillers and permits for wells unless on private land for 
private use. The law provides for the proper sealing of wells and 
prohibits pumping a well and discharging the flow to waste unless in 
connection with a pumping test. The regulations cover certain 
requirements for any well. These requirements include location on the 
property, elevation of the top of the well, incursion protection, sealing, 
distances to other facilities, location above high water mark, proVisions 
for casing cleaning, proper disinfecting, pump installation, back flow 
preventors, well capping, no cross connections, test wells to meet all 
requirements of a regular well, requirements for well repair, construction 
materials and methods definition, routing and sealing material specified, 
and well-plugging requirements. The law also requires metering and 
record keeping, including well logs and flow readings. 

(4) Title 12, Chapter 7 - Water Pollution Control. It is the policy of the U.S. 
Virgin Islands to conserve its waters and protect, maintain, and improve 
water quality for public health, the environment, and recreation. This is 
done by assuring that no untreated waste is discharged into the waters, 
to prevent, abate, and control new pollution sources and implement the 
provisions of the Federal Water Pollution Control Act. The U.S. Virgin 
Islands have instituted a permit system for control of discharges into its 
waters. In addition, no permit shall be issued authorizing the discharge 
of any chemical or biological warfare agent into the waters of the U.S. 
Virgin Islands, any discharge which would substantially impair the 
anchorage or navigation, or any discharge which would be controlled 
under the U.S. Water Pollution Control Act. The Commissioner has set 
standards for water quality for the waters of the U.S. Virgin Islands. 
The laws have provisions for providing reports and records to the 
Commissioner, requiring monitoring equipment, requiring sampling, 
allowing inspections, allowing the right of entry for such inspections, and 
making provisions to provide public access to all such information. 
CERCLA provides that permits for activities onsite are not required. A 
discharge of pollutants by pumping would be an offsite discharge, which 
would require a Territorial Pollution Discharge Elimination Permit. The 
U.S. Virgin Islands law makes an exemption from the permit 
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requirement for discharges which conform with the NCP for removal of 
oil or hazardous substances pursuant to section 311 (c)(2) of the Federal 
Water Pollution Control Act. 

(5) Title 12, Chapter 9 - Air Pollution. This law prohibits, from any source, 
various air contaminant emissions that exceed certain levels, 
concentrations, or quantities. The levels, concentrations, or quantities 
are set by regulation. Exceptions from the requirement are possible at 
the discretion of the Commissioner of Conservation and Cultural Affairs, 
but only if the Commissioner finds that the proposed discharges do not 
constitute a danger to public health or safety. The law grants the right 
to the Commissioners representative to enter any land to inspect, at 
reasonable times, for possible air pollution. The Commissioner is 
authorized to conduct tests of any new or existing process, fuel-burning, 
refuse-burning, or control equipment if the Commissioner has reason to 
believe it may result or cause emissions in excess of the regulated 
limitations. In addition to the regulatory limits, it is unlawful to allow, 
cause, or suffer the emission of obnoxious, pungent, odorous, or iII
smelling gases, fumes, or other air pollutants from any source in the 
U.S. Virgin Islands if the emission is determined to be objectionable. As 
a further requirement, air contaminant discharges are prohibited which 
caus~ injury, are detrimental, are a nuisance, or are an annoyance to 
any considerable number of persons endangers the public comfort, 
repose, health, or safety of any person; or which has a tendency to 
cause injury or damage to business or property. The law prohibits open 
burning unless for recreational purposes or if the Commissioner 
determines that there is no other method for the disposal of material 
which exists or can be reasonable obtained. 

The law prohibits air contaminate discharges which have shade or 
density darker than number 2 on the Ringelmann Chart, not including 
water vapor. The regulations set particulate emissions standards for 
fuel-burning equipment and incinerators. 

Anyone handling, transporting, or storing any material shall take all 
reasonable measures to control or prevent particulate matter from 
becoming airborne. Sulfur emissions shall not exceed 0.5 parts per 
million in anyone hour and 0.1 parts per million in 24 hours. Hydrogen 
sulfide shall not exceed 0.03 parts per million in any 30 minutes on 
more than two occasions in 5 consecutive days. Other pollutants and 
emissions, such as carbon monoxide, nitrogen oxides, ozone, lead, and 
others, are also regulated. 

If a source has the possibility of releasing any regulated air contaminate, 
then an emergency response plan shall be prepared, approved by the 
Commissioner, and maintained by the owner or operator of the source. 
Any owner or operator of a facility subject to U.S. Air Pollution 
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Regulation (40 CFR part 60 standards) shall comply with all monitoring 
and reporting requirements of 40 CFR part 60. 

(6) Title 12, Chapter 9A - Commercial Fishing. This chapter covers the 
aspects of commercial fishing. However, a possible applicable section 
is section 309, which declares that all beds and bottoms of navigable 
rivers, streams, lagoons, lakes, sounds, inlets, bays, roadsteads, 
harbors, oceans, seas, or other bodies of water within the jurisdiction of 
the territory shall be the property of the territory except such as may be 
held under some grant or alienation heretofore made. This declaration 
is also subject to the provisions of Federal laws pertaining to the 
proprietary rights of the Government of the United States. 

In addition, all species of fauna and flora within the territorial jurisdiction, 
excluding all privately-owned enclosed ponds not exceeding fifty acres, 
are the property of the U.S. Virgin Islands. The jurisdiction of the U.S. 
Virgin Islands extends to the 3-mile limit offshore. 

This chapter also prohibits the disturbance of any sea turtle nest or 
eggs. The law further regulates the taking of other species within the 
jurisdiction of the U.S. Virgin Islands. 

Section 323 prohibits the depositing into the waters of the U.S. Virgin 
Islands oil, acid, poison, or any other substance which destroys or 
injures fish. 

(7) Title 12, Chapter 10 - Open Shorelines. This law prohibits the erection, 
creation, maintenance, or construction of any obstructions, barriers, or 
restraints across or within the area which runs from the low-water line to 
fifty feet inland or to the extreme seaward boundary of natural 
vegetation which spreads continuously inland or to a natural barrier, 
whichever is the shortest distance. Whenever the shore is extended 
into the sea by filling or dredging, the boundary of the shorelines shall 
remain at the line of vegetation as previously established. 

(8) Title 12, Chapter 13 - Environmental Protection. This law prevents 
improper development of land and harmful environment changes relating 
to watershed conditions. The law controls changes in the land which 
would effect erosion, sediment deposition, flooding, gutting, drainage 
filling and alteration, pollution, and other harmful environmental changes. 
Before any real property is cleared, graded, filled, or otherwise disturbed 
for any purpose or use by the United States Government or anyone 
else, an earth-change plan shall be approved by the Department of 
Planning and Natural Resources. Development within the coastal zone 
and a permit under the Coastal Zone Code will constitute compliance 
with the earth-change requirements. 
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The regulations set technical principles and conservation practices to be 
followed during any land work. These include saving natural vegetation 
whenever possible, using sediment traps, avoiding unnecessary soil 
movement, and establishing water retention, slope control, slope 
stabilization, and other conservation methods. 

(9) Title 121 Chapter 21 - Coastal Zone Management. This is the U.S. 
Virgin Islands program under the Federal Coastal Zone Management 
Act of 1972. The law protects, maintains, preserves, enhances, and 
restores the quality of the environment in the coastal zone. The law 
creates a Coastal Zone Management Commission within the 
. Department of Conservation and Cultural Affairs. The Coastal Zone is 
defined with maps under the U.S. Virgin Islands Code, title 29, chapter 

·3. Based on the U.S. Virgin Islands Coastal Zone map, Water Island is 
within the first tier of the coastal zone. The law covers all activities in 
the area of the immediate coast line and includes activities such as 
development, structures, piers, filling, underwater cables, rip-rap, ramps, 
moorings, and scientific experiments within the zone. 

The Coastal Zone Management section sets forth goals for first tier 
development. The first priOrity for development is for water-dependent 
uses; the second priority is for water-related uses and the third priority is 
for additional uses. The U.S. Virgin Islands government has adopted a 
Coastal Land and Water Use Plan, and this chapter adopts and 
implements this plan. The law sets a requirement for permits for 
development within the Coastal Zone. If the development is of 
submerged or filled lands, additional requirements are imposed, 
including the requirement of an environmental assessment report, 
approval by the Governor, and ratification by the legislature. 

c. Title 19 - Health. This title includes laws and regulations covering drinking 
water, solid and hazardous waste, sanitation, sewage, solid waste 
transportation, solid waste disposal and resource recovery, insect and pest 
control, and waste disposal. 

(1) Title 191 Chapter 51 - Drinking Water. This chapter sets drinking water 
standards and treatment techniques to protect the drinking water of the 
U.S. Virgin Islands. Upon receipt of information that a contaminant is 
present or likely to enter a public water system and the contaminant 
may present an imminent and substantial endangerment to the health of 
persons, the Commisioner may take necessary action to protect the 
health of such persons. 

(2) Title 191 Chapter 52 - Solid & Hazardous Waste. This law provides for 
proper storage, transportation, and disposal of solid and hazardous 
wastes in the U.S. Virgin Islands. The regulations define hazardous 
waste as a solid waste which, because of its quantity, concentration, or 
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physical, chemical or infectious characteristics, may cause or 
significantly contribute to an increase in mortality or an increase in 
serious irreversible or incapacitating reversible illness, or pose a 
substantial present or potential hazard to human health or the 
environment when improperly treated, stored, transported, disposed of, 
or managed. Prohibited acts include contaminating surface or 
groundwater or drinking sources beyond the disposal site boundary, or 
depositing waste in a manner that will contaminate surrounding air, land, 
or water, injure the public health or environment, or create offensive 
conditions and cause substantial dispersion or accumulation of dust on 
other premises. Anyone engaged in generation, storage, transportation, 
treatment, disposal, or recovery of hazardous waste must obtain a 
permit. 

(3) Title 19, Chapter 53 & 55 - Sanitation and Sewage. These chapters 
deal with water containers, privies, sewer systems, garbage collection, 
and other sanitation facilities. 

(4) Title 19, Chapter 56 - Solid Waste Transportation. All waste shall be 
transported in such manner and in such vehicles as to avoid spillage, 
leakage, or wind scattering of contents. Special transportation 
requirements for certain hazardous waste may from time to time be 
established by regulation of the Commissioner of Conservation. These 
rules may include facilities and requirements for activities whether on or 
off the. site of generation. 

(5) Title 19, Chapter 56A & 71 - Solid Waste Disposal, Resource Recovery, 
and Antilittering. These chapters deal with solid waste disposal, 
antilittering, and recovery of resources, with hazardous wastes being 
treated under a separate chapter. 

(6) Title 19, Chapter 59 - Cemeteries. Cemeteries may not be disturbed. 

d. Title 20 - Highways and Roads. This chapter covers the construction or use of 
roadways. 

e. Title 23, Chapter 9 - Fire and Explosives. A permit is required to keep, use, 
store, or transport any explosives. During the transportation of explosives, no 
metal, metal tools, oils, matches, firearms, electric storage batteries, flammable 
substances, acids, or oxidizing or corrosive compounds shall be carried in the 
bed or body of any vehicle transporting explosives. Permits are required to 
store and handle certain flammable liquids. 

f. Title 25, Chapter 1 & 7 - Navigation and Harbor Master. Harbor administration 
shall be under the authority of the harbor master. Vessel mooring and 
anchoring are under the authority of the Commissioner of Conservation. This 
chapter also prohibits the disposal of pollutants of any kind into the shoreline 
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area or territorial water of the U.S. Virgin Islands. If this disposal does occur, 
the pollutants shall immediately be removed or arrangements must be made for 
the removal of such pollutants to the Department of Conservation's satisfaction. 

g. Title 29, Chapter 3, 5, & 10 - Zoning, Land Planning, and Building Codes. 
These three chapters deal with the erection of structures and control the 
placement and type of structures. to be erected. If any structure is to be built, 
the requirements of these sections will apply to the structures. 

3.2.3 Local Laws. There are no local laws which govem activities on the U.S. Virgin 
Islands beyond the territorial laws. 

3.2.4 Department of Defense Requirements. The 000 has established procedures 
and requirements that may be applicable for many aspects of CWM recovery at FFS. 
Army regulations and procedures address all categories and activities, including 
requirements that promote planning and preservation, provide controls, and 
requirements that regulate and promote cleanup activities. 000 requirements are 
presented in the Generic report. 000 is obligated to follow their own regulations and 
procedures. However, Army regulations (for example, AR 200-1) could be considered 
relevant and appropriate requirements for the FFS CWM recovery project. The 
Federal and state requirements should be applicable to the CWM recovery project 
unless more stringent Army requirements are determined during an ARARs evaluation 
to be applicable for the program. Army procedures are considered to be the 
authoritative approach for performing certain tasks. This is particularly true for 
investigating and handling explosively- and non-explosively-configured CWM. 

3.2.5 Department of Interior Requirements. The land which encompasses the FFS 
site belongs to the DOL Activities undertaken by the 000 on this land are subject to 
the regulations of the 001 unless modified by agreement. The 001 has delegated 
control of Water Island to the Territorial and Intemational Bureau. This Bureau has 
leased this land to a private individual. The Bureau does not currently have any 
regulations concerning hazardous wastes at this site. 

3.3 Applicable Requirements 

This section addresses how the regulations discussed in paragraph 3.2 would apply to 
the different activities of the CWM recovery operations at FFS. This is not intended to 
be an all-inclusive discussion of applicable regulations, but rather to address the more 
significant requirements. A cross-reference of potential ARARs and their applicability 
to individual CWM recovery stages at FFS is provided in appendix O. 

3.3.1 Baseline Assessment Techniques. Baseline assessment techniques consist 
of field and analytical 'methodologies used to investigate the nature and extent of 
contamination at the FFS CWM site. The assessment techniques also include 
personal and area monitoring techniques designed to monitor the safety of workers 
and the public during site investigations, site cleanup, and storage, transport, and 
disposal of recovered CWM. . 
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There are no regulatory laws or regulations that designate the use of specific sample 
collection or analytical methods. However, the USEPA, 000, and many state 
organizations have developed guidance documents and analytical procedures for 
sample collection and analysis of soil, air, water, and waste media. The selection of 
sample collection and analytical methods for the FFS CWM site investigation and 
cleanup will depend on site conditions and the intended use of the data. USEPA
approved procedures and analytical methods should be reviewed for applicability to 
potential contaminants found at FFS. It should be recognized that the 000 has 
procedures and analytical methods which could complement the USEPA procedures. 
These procedures and methods are needed because existing USEPA analytical 
methods do not address all chemicals of concern (for example, agent and munitions). 

The U.S. Virgin Islands territorial laws would need to be reviewed for applicability to all 
phases of the remediation process as part of the baseline assessment. The official 
ARARs listing would be developed based on this assessment. Some U.S. Virgin 
Islands codes, which would most likely be applicable during this phase, are addressed 
in the following paragraphs. 

Due to the importance of water resources on the U.S. Virgin Islands, 12 VIC sections 
151-167 provides approvals and requirements for well drilling. These requirements 
should be reviewed for their applicability to drilling monitoring wells during the baseline 
assessment. Requirements for wells drawing less than 500 gallons of water per day 
appear minimal. 

In addition, as indicated in section 2.2.8 and 2.2.9 of this scoping study, significant 
cultural resources and endangered species have been identified on Water Island. 
Potential impacts to these resources must be evaluated during the baseline 
assessment and considered in the selection of the remedial action. 

Based on the U.S. Virgin Islands coastal zone map, Water Island is within the first tier 
of the coastal zone. The Coastal Zone Management (CZM) Act requires that all 
developers in the first tier of the coastal zone obtain a CZM permit. The permit 
process requires the developer to minimize negative impacts on the land and waters 
of the U.S. Virgin Islands. Section 911 (c) (5) prohibits any committee of the CZM 
commission or the commissioner from granting a CZM permit unless either one finds 
that there will be compliance with the U.S. Virgin Islands territorial air and water quality 
standards. Although actual permits are not required under the CERCLA process, the 
intent of this requirement will need to be met for all phases of the remediation process 
and considered during the baseline assessment. 

3.3.2 Excavation. Excavation activities involve techniques to unearth and recover 
buried CWM. Federal and territorial requirements will restrict excavation activities to 
prevent the release of contaminants to the air, water, or soil. These restrictions are 
intended to protect public health and the environment during excavation. Worker 
safety will be ensured through the enforcement of OSHA requirements and through 
implementation of 000 procedures for handling CWM. 
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Just prior to excavation, trees and vegetation may need to be cleared. Per 12 VIC 
section 123, approval is required from the U.S. Virgin Islands' government prior to 
cutting any tree or vegetation within 30 feet of the center of any natural water course, 
or within 25 feet of the edge of the water course, whichever is greater. This will affect 
clearing activities at the north end of former test area 4, the Flamingo bay area, and 
the former test area 6 near the shoreline. 

The U.S. Virgin Islands Environmental Protection Act requires that an earth-change 
plan be filed before any person may clear, grade, fill, or otherwise disturb land for any 
purpose. If the earth-change plan is satisfactory, an earth-change permit is typically 
issued. Since recovery of CWM at FFS is to be conducted under the authority of 
CERCLA, an earth-change plan should be submitted and approved, but a permit need 
not be issued. A copy of an earth-change plan permit application is included in . 
appendix P .. 

Also, 12 VIC chapters 1 and 2 prohibit the pruning, cutting, removing, or otherwise 
disturbing any growth of mangroves without a permit. Sites will need to be surveyed 
for these plants prior to clearance. 

The Water Pollution Control Act (WPCA) has a comprehensive definition of waters of 
the U.S. Virgin Islands. The waters include all waters within the U.S. Virgin Islands, 
including surface and underground water, seas, oceans, water courses, and wells. 
The WPCA prohibits the discharge of any pollution into the waters of the U.S. Virgin 
Islands without a discharge permit. Title 12 VIC § 185 (g) outlines prohibitions against 
issuing permits to authorize discharges in certain instances. This includes the 
discharge of any radiological, chemical, or biological warfare agent or high-level 
radioactive water. The term pollution also is defined very broadly. Pollution means 
alteration of the physical, chemical, or biological properties of any waters of the U.S. 
Virgin Islands, including changes in color, temperature, taste, turbidity, and odor. A 
Territorial Pollution Discharge Elimination System (TPDES) permit is required to 
discharge into U.S. Virgin Islands waters. 

During excavation at FFS, groundwater will most likely be encountered, particularly in 
the Flamingo Bay landfill area. If excavation is conducted in this area, this water will 
need to be monitored and may need treatment prior to discharge. If agreed-to 
discharge limits from the CERCLA process are met, a permit is not required. 
Discharge of this grouildwater will need to be coordinated with the U.S. Virgin Islands 
government to establish approved procedures. In terms of the prohibition on 
discharging any chemical warfare agent, groundwater can be monitored for the 
presence of chemical agents. However, detection techniques are not available to 
prove there is not any agent present. The Army may need to submit a proposal 
indicating the lowest detectable level and the health effects at that level in order to 
obtain approval to discharge. 

3.3.3 Packaging. Packaging of recovered CWM facilitates handling, interim storage, 
and transportation. The packaging of hazardous material (for example, CWM) is 
governed by federal laws and territorial requirements. 
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DOT regulations represent the minimum regulatory requirements for shipping non
leaking CWM. No regulations were identified that specifically govern the packaging of 
leaking CWM. 

Army regulations have been developed to package chemical weapons and material 
that are part of the United States stockpile as part of the Chemical Stockpile Disposal 
Program. This stockpile may pose different hazards than recovered CWM. These 
Army regulations may not directly apply to recovered CWM but will be useful if 
packaging systems for the non-stockpile mission are developed. 

Authority to regulate the storage, transportation, or disposal of hazardous waste has 
not been delegated to the U.S. Virgin Islands but has been retained by the USEPA. 
The definition of hazardous waste under the U.S. Virgin Islands regulations is more 
inclusive than the Federal definition. U.S. Virgin Islands Hazardous Waste Regulation 
§ 1560-500 specifically includes poisons and toxic chemicals as hazardous waste. 
Since all chemical agents are class A poisons, it is likely that they would be 
categorized as hazardous waste under these laws on this basis. U.S. Virgin Islands 
Hazardous Waste Regulation § 1560-502 indicates the Commissioner of Conservation 
and Cultural Affairs may require separate, special storage or waste containers or 
methods for the storage and handling of hazardous wastes. Hazardous waste 
containers must conform to the requirements of 40 CFR 265(1) and (J) and are to be 
clearly marked nContains Hazardous Waste Material." These are the federal RCRA 
requirements for the use and management of containers and tank systems used to 
store hazardous wastes. In addition, RCRA requires hazardous waste (for example, 
CWM) be characterized, manifested, labeled, and reported in accordance with 40 CFR 
264.13 and 40 CFR 264.70-77. 

3.3.4 Interim Storage. Interim storage facilities of hazardous waste (for example, 
recovered CWM) is governed by Federal, territorial, and DoD requirements. These 
requirements restrict the following interim storage activities: siting, design, 
construction, and operation. Siting requirements prohibit the construction of interim 
storage facilities when the facility is incompatible with current and adjacent land uses. 
A comprehensive description of the RCRA and 000 regulations which would apply to 
an interim storage facility is provided in section 8 of this report. 

Requirements for the storage of explosives are provided in 23 VIC § 712 and 713. 
Explosives must be stored in approved explosive magazines located from neighboring 
buildings, highways, and railways at distances in conformance with the American 
Table of Distances for Storage of Explosives. 

3.3.5 Transportation. Transportation activities involve all aspects of planning and 
moving recovered CWM by road on Water Island or by air or water to offsite locations. 

The regulatory requirements for transporting hazardous waste, (for example, CWM), 
include Federal, territorial, and 000 requirements. Federal requirements include 
RCRA, CERCLA, and DOT regulations. DoD requirements include Army regulations 
and Army Materiel Command (AM C) regulations for the management of chemical 
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surety materiel (CSM). Non-leaking CWM could be transported as a minimum 
according to DOT regulations. RCRA and DOT regulations are the primary 
requirements that will govern the transportation of recovered CWM by road, air, or 
water. However, the 000 requirements for handling CWM can complement Federal 
regulations and help identify procedures for transporting recovered CWM by road, air, 
and water. 

Transportation of hazardous material on the navigable waters or contiguous zone of 
the United States by a vessel with a capacity of 250 barrels or more is subject to the 
laws which regulate the U.S. Coast Guard. The transportation in the waters of the 
U.S. Virgin Islands are also subject to the local jurisdictional control of the harbor 
master and the Commissioner of Conservation. 

Requirements for the transportation of explosives are provided in 23 VIC § 714. 
Detonators cannot be transported over the highways of the U.S. Virgin Islands on the 
same vehicles with explosives. This regulation also provides vehicle and labeling 
requirements and stipulates other items which may not be transported in a vehicle 
also transporting explosives. These items include flammable substances, acids, and 
oxidizing or corrosive compounds. 

The U.S. Virgin Islands wildlife laws prohibit flying over any off-lying island at an 
altitude of less than 1000 feet. 

3.3.6 Onsite Treatment. A preliminary evaluation of onsite treatment technologies 
which could be applicable for recovered CWM has been performed and is provided in 
the Generic report. CERCLA specifies procedures for identifying, evaluating, and 
selecting the most appropriate cleanup action from an evaluation of remedial 
alternatives. Onsite treatment represents a category of remedial alternatives that 
involve treatment technologies that are constructed and operated onsite. 

If on site treatment is selected as the cleanup action at FFS, Federal, territorial, and 
DoD requirements will govern the siting, deSign, construction, and operation of a 
treatment system. 

The U.S. Virgin Islands has established air emission standards under the Air Pollution 
Law. Per 12 VIC § 216, tests may be required to be conducted for any new or 
existing fuel-burning or control equipment to insure it is within regulatory limits. 

As mentioned previously, developers in the first tier of the coastal zone (which would 
include Water Island) are required to obtain a Coastal Zone Management (CZM) 
permit. Although actual permits are not required under the CERCLA process, the 
intent of this requirement will need to be met and extensive coordination with the U.S. 
Virgin Islands government would be required prior to treating recovered CWM onsite. 

3.3.7 Contingency Planning. Contingency planning involves the development of 
policies and procedures used during emergencies involving the release of chemical 
agent through leakage or detonation of chemical munitions (for example, from 
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recovered CWM). Contingency-planning activities are governed by Federal, territorial, 
and DoD requirements. All Federal and territorial hazardous waste management 
requirements will apply to the recovery, transport, storage, disposal, and contingency
planning activities. 

Federal requirements include RCRA, CERCLA, NEPA, and OSHA. The DoD 
requirements include, but are not limited to, Army regulations and AMC regulations. 
RCRA regulates the management of hazardous waste, which includes recovered 
CWM. CERCLA will establish the general program objectives that ensure that the 
public and the environment are protected during cleanup. OSHA and DoD 
requirements will be the primary requirements that specify procedures and equipment 
to be used during emergencies. 

The selection and use of contingency equipment during the FFS cleanup will be 
governed by policies and procedures developed by Federal, territorial, and DoD 
programs. No regulations were identified that specifically govern the selection and use 
of contingency equipment for managing CWM. 

OSHA and DoD requirements and procedures are considered most applicable for 
identifying personal protective equipment (PPE) and other contingency equipment 
potentially needed during FFS CWM recovery activities. 

OSHA and other organizations have developed guidelines for assessing chemical and 
physical hazards for industrial substances. OSHA has also established enforceable 
standards (such as 
permissible exposure limits) which identify exposures above which protective clothing 
and respiratory protection must be worn. Currently, there are no OSHA standards for 
military chemical agents. Only the 000 has established standards for chemical 
agents. Without OSHA requirements, the Army standards are recommended to 
ensure the safe handling and treatment of CWM. 

Chemical agents have long been controlled and handled by the Army, and the Army 
has established an emergency response system for chemical accidents and incidents. 
Thus, the Army program guidelines could be applicable requirements and could help 
establish specific plans and procedures for managing recovered CWM during 
emergencies. However, some 000 contingency equipment does not meet OSHA 
standards, particularly when the 000 equipment is unique to military operations. 

A requirement of 12 VIC chapter 9 is that if a source has the possibility of releasing 
any regulated air contaminate, then an emergency response plan shall be prepared, 
approved by the Commissioner, and maintained by the owner or operator of the 
source. 

3.4 Conclusions and Recommendations 

The principal regulations which would govern the FFS would be CERCLA and the 
amendments enacted as the Superfund Amendments and Reauthorization Act 
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(SARA). Other Federal, U.S. Virgin Islands, DoD, and 001 regulations may apply, 
depending on the activity undertaken at the site. 

Water Island is a Federal facility owned by the 001. Since Water Island is not on the 
NPL, authority to remediate the area as a CERCLA site could be obtained by 001 
under section 122 of CERCLA. As an alternative, an agreement could be established 
between 000 and 001 under section 122 providing 000 the authority to carry out the 
response action. It is recommended that an agreement be established between 001 
and DoD, providing 000 the authority to carry out the CERCLA response action. 

Since Water Island is owned by the DOl, 001 regulations will be applicable. The 001 
has delegated control of Water Island to their Territorial and International Bureau. The 
Bureau does not have any regulations concerning hazardous waste at this site. 

An applicable or relevant and appropriate requirements (ARARs) evaluation is needed 
to select the most applicable requirement, particularly when a FFS remediation activity 
is governed by no specific regulation or by several, conflicting regulatory requirements. 
The results of a preliminary ARARs evaluation has identified some primary federal and 
territorial requirements that will govern CWM investigations and remediation efforts at 
FFS. 

RCRA regulations have not been delegated to the U.S. Virgin Islands. Therefore the 
Federal RCRA requirements will apply. 

Water Island is in the first tier of the coastal zone. The U.S. Virgin Islands 
government requires more extensive reviews and approvals for developers within the 
first tier of the coastal zone. 

It is recommended that a report developed by the National Park Service, documenting 
a cultural resource field investigation conducted in September and October 1992, be 
obtained once it is released to the public. In addition, it is recommended that the 
recent survey on threatened and endangered species on Water Island be obtained. 
These findings and potential impacts to these resources should be considered in the 
baseline assessment. In addition, it is recommended that sites which will require 
clearing be surveyed for mangroves. If any mangroves require clearing, approvals will 
be required per 12 VIC chapter 1 and 2. 
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SECTION 4 

RISK MANAGEMENT AT THE FORMER FORT SEGARRA 

4. RISK MANAGEMENT AT THE FORMER FORT SEGARRA 

This section presents risk management measures which should be considered when 
planning a remediation effort at the Former Fort Segarra (FFS), including a summary 
of risk assessment techniques discussed in the Generic Site Scoping Study, the 
framework for a hazard assessment at FFS, management of risk during the various 
remediation phases at FFS, and specific recommendations for FFS. This section does 
not contain a risk assessment for the FFS recovery operation but does discuss the 
framework for developing a risk assessment using standard Army procedures. 

There are two types of risk associated with a chemical warfare materiel (CWM) 
recovery operation. The first type is the immediate or short-term risk concerns 
associated with the release of lethal concentrations of chemical agent or the blast 
effects of a munition functioning. These risks are discussed in this section. The 
second type is the long-term or chronic type of risk normally considered as 
environmental risk. An environmental risk assessment is required under the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
and is discussed in section 5. 

4.1 Risk Assessment Techniques 

Risk is defined as the probability of an accident occurring times the potential 
consequences of that accident. In the case of CWM recovery operations, the risk 
analysis would primarily focus on accidents with the potential to release chemical 
agent during the various phases of the remediation process. Much of the background 
information in section 2 could be used to develop a risk assessment for CWM 
recovery operations at FFS. Information on CWM operations in the late 1940s could 
be used to determine the most likely items which might be recovered and the possible 
accidents associated with the recovery, transport, and treatment of these items. 
Potential consequences from these accidents could be determined by estimating the 
downwind hazard associated with these accidents. The population distribution data 
coupled with wind-rose and mixing-height data from section 2 would be necessary to 
calculate the potential consequences. Meteorology conditions are favorable at FFS 
because the predominant wind direction is away from the more populated areas. 

The element which is missing for this analysis is the potential accidents which could 
occur based on past CWM operations as well as the manner in which the agent 
released in those accidents could be dispersed into the environment. Section 9 of the 
Generic report presents the theories and procedures which could be used to define 
hazard severity categories and accident probabilities for a CWM recovery operation. 
The hazard analysiS techniques developed assumes that CWM recovery planning will 
include compliance with PM Cml Demil 385-1, the Chemical Demilitarization Safety 
Program. This includes the assignment of risk assessment codes (RACs) as defined 
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by AR 385-10, the Army Safety Program. A RAC should be determined for each 
phase of the remediation process to include excavation, onsite destruction, 
transportation, etc. Factors that influence the assignment of this code were explained 
in the Generic report. 

It is likely that a hazard severity of catastrophic or critical would be assigned at FFS 
due to the possibility of encountering chemical or explosive munitions or lethal 
components. Examples of variables that can influence the assignment of a RAC and 
hazards peculiar to a CWM recovery operation are detailed in section 9 of the Generic 
report. This generic listing of potential hazards was used to generate a site-specifiC 
list for FFS. 

Some assumptions used in developing the risk assessment techniques generated in 
the Generic report and applicable to FFS include the following: 

• CWM recovery planning will include compliance with Department of Defense 
(000) standards for safety, incorporating MIL-STD-882C, System Safety 
Program Requirements. 

• System safety engineers will be included during preparation of actual risk 
assessment and hazard analysis. 

• Initial identification of any unexploded ordnance (UXO) or CWM will be done by 
personnel who have been trained at the U.S. Naval Explosive Ordnance 
Disposal (EOD) school and who are experienced in chemical UXO recovery. 

• Recovery operations and any subsequent onsite treatment or disposal will be 
done after completion of an approved work plan that includes safety 
management. Any disposal conducted under emergency procedures will be 
done only when no other alternative exists and the hazard presented is 
immediately dangerous to life and health. For this risk assessment, the mere 
existence of CWM or agent does not constitute an emergency. 

• All operations involving handling of CWM or UXO will use personal protective 
equipment (PPE) according to Occupational Safety and Health Act (OSHA) 
standards, even though CWM recovery may be military-unique .. 

• Any required render-safe procedures (such as disarming or defuzing) will be 
done by properly trained and certified EOD personnel. No assumption was 
made that they must be active duty military. 

• The probability of an accident is difficult to determine for unknown sites. As 
more information is known, probabilities can be better defined (increased or 
decreased) for concerns like those listed in the Generic report. 
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4.2 Hazard Assessment at the Former Fort Segarra 

Systematic identification of hazards is central to the concept of system safety and is 
best accomplished by conducting a hazard analysis. The intent of a hazard analysis is 
to structure the safety review process to minimize the chance of having an unidentified 
potential for receiving harm. By comparison, risk analysis seeks to analyze entire 
groups of hazards for their consequences. The following paragraphs first include a 
search for hazards associated with a CWM recovery operation. It does not address 
how these hazards could be mitigated. The next step would be to describe the 
magnitude of the hazards and state, where appropriate, efforts required to control 
them. 

Background information shows that non-standard munitions and agents were involved 
in tests at FFS. Items that are currently used only for nontoxic chemical agents (such 
as, smoke pots) were filled with nerve and blister agents during testing. Munitions 
were static fired by using electric blasting circuits instead of fuzing systems normally 
associated with these types of ordnance. Water Island was not used as an impact 
area for fired or dropped munitions except for possible display purposes. At least one 
firing of 4.2-inch mortars was conducted in Area 4 of Water Island to demonstrate 
screening smoke. The mortar used probably contained white phosphorus (WP) with 
an internal explosive burster to produce the smoke clouds. This demonstration 
apparently did involve misfired and possibly dud-fired munitions. 

To assist with a risk assessment, background information should be used to define a 
maximum credible event (MCE). An MCE, as defined by DA Pam 50-6, is the worst 
single event that could occur at any time with maximal release of chemical agent. The 
event must be realistic with reasonable probability of occurrence. The likelihood of 
encountering a fuzed, explosive-filled munition instead of a chemical munition appears 
less likely at FFS than in test areas that also served as impact areas. The MCE for 
FFS could be taken as the largest release of agent which could result from the 
detonation of a single CWM item which was known to have been stored or tested at 
FFS. Based on munition types removed from Water Island, the MCE might be defined 
as a U.S. 500-pound, or a pre-World War II (WWII) German 250-kilogram, sarin (GA)
filled bomb with internal burster. The instantaneous release of agent from a 1-ton 
container is only likely for highly-volatile or gaseous agents. Once an MCE is decided 
upon, hazard zones can be predicted for workers and the public. 

The most probable event (MPE) may be difficult to determine until intrusive work is 
begun. An MPE, as defined by DA Pam 50-6, refers to the worst potential event likely 
to occur during routine handling, storage, maintenance, surveillance, or demilitarization 
operations that results in the release of agent and exposure of personnel. Discovery 
of armed, fuzed munitions seems unlikely, but thin-cased containers with volatile 
agents are possible. Assigning actual probability to each possible combination of 
munitions and events will have to be performed continually throughout the 
investigation phase of the project. 
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The MPE could be taken as the hazard associated with an explosion from an intact 
SOO-pound bomb containing solidified cyanogen chloride (CK). San Jose Progress 
Report Number (SJPRN) 13S involved a surveillance test of unstabilized CK in M70, 
M78, and M79 bombs. Four of the M78 bombs (SOO-pound) were found to be largely 
solid and the disposition of these bombs is unaccounted for. When unstabilized, CK 
polymerizes and forms cyanuric chloride. Further research indicates that this polymer 
reacts violently with water and other solvents. FM 3-9 indicates that CK tends to 
polymerize in storage and may explode. No additional information regarding explosive 
properties of polymerized CK has been found. 

This hazard could result from puncturing the intact round during excavation, exposing 
the polymerized CK to the salt water environment and resulting in an explosive 
reaction. The .fragmentation distance for a bomb with polymerized CK may be greater 
than that calculated by using the explosive weight of the burster. It is unknown 
whether these bombs were explosively configured during the surveillance test. If so, 
the greater distance should be used as the MPE. 

A second example of an MPE for FFS might be the hazard involved in rupturing a 
smoke pot with residual agent and smoke. Test reports indicate that as much as 3800 
cubic centimeters of agent remained in the smoke pot at the conclusion of the test. If 
these items were buried without first removing or decontaminating the residual agent, 
the smoke pot could have containerized the agent and precluded natural 
decontamination by the salt water environment. Selection of the MPE will effect 
contingency planning in addition to the hazard assessment. 

4.3 Risk Management at the Former Fort Segarra 

4.3.1 Risk during Excavation. A site-specific hazard analysis and an initial RAC 
should be established for excavation of CWM prior to making the decision to excavate. 
A preliminary hazard list should be prepared for each type of excavation operation 
being considered. Examples of hazards from activities peculiar to UXO operations 
and operations that can reduce those hazards are included in the Generic report. The 
preliminary hazard analysis should not be confined to only UXO concerns. For 
example, confined-space entry and industrial chemical hazards may need to be 
addressed for some operations. 

The preliminary hazard list should be used to assist in determining a site- and 
operation-specific RAC. The operation with the highest number RAC (that is, the most 
desirable operation) would be the preferable method from a risk standpoint. The risks 
during excavation would be the same as those listed in the Generic report. Liquid and 
gaseous agents were tested and stored on Water Island. There is a possibility that as 
many as four SOO-pound bombs containing solidified CK could be recovered, since the 
disposition of these items is unknown. The disposition of the smoke pots involved in 
tests is also unknown. 

There is a possibility that agent could be contained in munition bodies or bulk 
containers or in varying purity in the soil. Disposal practices in that era included 
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dumping agent into pits with decontaminant, burying components from test firings, and 
perhaps burying munitions which have malfunctioned. There is also a possibility of 
encountering WP or high-explosive mortars that failed to function as a result of the 
demonstration firings. 

a. Concerns That May Increase the Severity or Probability an Accident. The 
puncturing of a deteriorated weapons case or bulk container should be avoided 
to reduce risk of exposure to workers and the public. The steps taken to 
reduce puncture of casings are given in the Generic report. 

The possibility of misidentifying a munition or a filler, as addressed in the 
Generic report, is greatly increased because non-standard munitions and fillers 
were tested at FFS. Specific examples are given in the following paragraphs. 
Measures to reduce misidentification should include training UXO personnel on 
the specific identification features of the munitions involved in each test. 

(1) Smoke pots are normally considered by EOD personnel as non-toxic or 
expended. The smoke pots tested at FFS were filled with distilled 
mustard (HD), sesquimustard (HQ), or GA. Expended smoke pots may 
have residual agent with the ash from the pyrotechnic mixture. 

(2) The 4-pound particulate bomblet tested has the same general shape 
and dimensions of a mass-produced incendiary bomblet. If corroded, it 
would be difficult to determine which munition is involved. 

(3) Difficulties may be encountered in monitoring for HQ. Very little 
information is available on this agent since it was experimental and 
never developed on a large scale. It was typically a mixture of 76% 
mustard and 24% sesquimustard, so monitoring techniques for other H
series agents may apply. 

(4) Bomb bodies used for agent tests may have had filling and testing 
valves installed. These valves may be confused with fusing systems. 
Depending on valve configuration and placement, it may cause a bomb 
to be misidentified as a pressure bottle or other container. 

(5) Bombs filled with volatile agents may be considered empty even though 
residual amounts of agent are present. 

(6) High-explosive, 4.2-inch mortar rounds were stored on Water Island. 
EOD personnel should be aware that recovery of rounds containing 
high-explosives is possible. 

The risk of encountering munitions that will not fit standard shipping containers 
may be increased if static firing systems or valves were left in place. EOD 
procedures would preclude removal of such items. Reduction of this risk 
involves having various sizes of containers available . 
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There is a risk that geophysical survey instruments will produce inaccurate 
results because of ferrous interference at the site. There is additional risk of 
not detecting small munitions because of case construction or material. Smoke 
pots and thin-cased bombs may be harder to detect under the same conditions 
that a small chemical projectile would be detected. Measures to reduce 
interference are discussed in the excavation section of the Generic report. 

Use of active detectors [for example, ground penetrating radar (GPR)] may not 
be permissible when searching for static-fired munitions. Personnel interviewed 
stated that conventional electric firing circuits were used for static tests. It is 
doubtful that the wires used for the firing circuit were shielded or that the 
lengths were standardized. Therefore it will be difficult to certify that active 
detectors are safe for use with the suspected ordnance. EO OS SOA 1-1-12 
provides more information. 

Risk of exposure to levels of H-series mustard above permissible exposure 
limits (PELs) for unprotected workers may be increased because of the time it 
takes for lOW-level monitors to measure and sound an alarm for this agent. Use 
of supplied air respirators or a self-contained breathing apparatus (SCSA) 
should reduce this risk for workers. 

There is a risk of encountering CK. This agent can penetrate mask filters upon 
prolonged exposure. This may preclude the use of shelters that might 
concentrate vapors. Use of supplied-air respirators may be required when 
working in CK contamination. Any use of a shelter may also require use of 
ventilation and filtering deSigned for CK vapors. 

There is an increased risk of heat-related injuries while wearing PPE in the FFS 
climate. Selection of PPE should take wear-time into account. Use of cooling 
vests and working during hours of darkness may increase worker wear-times. 

There is a risk that selected PPE, to protect against agent vapors, may induce 
static electricity sufficient to function electrically-fired munitions. Ensuring that 
PPE has been certified for use by the Army Materiel Command (AMC) Surgeon 
General for use in ammunition operations should reduce this risk. 

b. Concerns that may Decrease the Severity or Probability of an Accident. The 
risk of a fire causing explosives to function may be reduced because munitions 
and any possibly exposed explosive would be in the soil. Fire capable of 
producing excessive heat is unlikely in the soil unless it spreads from 
equipment at the site to the soil due to an event such as a fuel leak. 

The risk of encountering influence fuzing is unlikely because personnel 
interviewed stated no air-burst tests were conducted. 

4-6 



Risks to the public may be reduced because of limited development in the area. 
It may be feasible to evacuate personnel during work as a precautionary 
measure. 

The risk of agent being found in a pure state in the soil is reduced if sea water 
has had contact with any contaminated areas, which may have occurred during 
storms. FM 3-9 states that dilute alkaline solutions can be used to 
decontaminate GA. However, GA tends to persist twice as long in sea water 
than in fresh water. 

Areas of Water Island that have not been developed or used as a landfill may 
be particularly well suited for GPR. Determination of GPR's effect on 
electroexplosive devices (EEDs) should be made prior to testing at sites that 
may' involve electric firing circuits. This technique may be appropriate for the 
open area of former Test Area 6. 

4.3.2 Risk during Treatment. As with excavation, an initial RAG is established to 
determine if onsite destruction or offsite transportation, storage, and treatment is 
preferable from a risk perspective. If the RAC is most acceptable for onsite 
destruction and the decision is made accordingly, a separate preliminary hazard list 
and analysis should be prepared for each system considered for disposal. The 
system with the most preferable RAC should be selected to reduce risks. Examples 
of activities peculiar to UXO operations and concepts or operations that can reduce 
hazards are included in the Generic report. As with excavation, the preliminary hazard 
assessment should not be confined to only CWM concerns. For example, physical 
and industrial chemical hazards may need to be addressed for some operations. 

As a contingency, emergency destruction onsite may be required if conditions 
preclude handling or offsite treatment. RAG decision criteria may be less applicable if 
immediate destruction is the only realistic option. The concepts involved in 
determining a RAC may be useful in selecting which emergency procedure (such as 
neutralization, detonation, open-pit burning, or some other method) is most preferable. 

Risks during treatment may be the release of chemical agent to the environment, as 
discussed in the Generic report. The risk of detonation of a chemical munition during 
onsite treatment would be the same as those addressed during any handling 
operation. 

a. Increased Risks during Treatment. Risks during onsite treatment may be the 
result of agent misidentification, causing selection of an inappropriate 
neutralization chemical. The result could be incomplete neutralization, or for 
GA, may generate toxic agent vapors during neutralization. 

The risk of incorrect decontaminant is of importance as some munition 
component materials (for example, aluminum) may not be compatible with 
neutralization solution (such as caustic soda and water). This risk may be 
greater at test sites if exotic metals or coatings were involved in testing. 
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Emergency disposal procedures may not destroy the agent to acceptable 
levels. If neutralization is selected as the appropriate emergency disposal, it is 
likely that an increased volume of liquid hazardous waste will result. The 
additional volume of hazardous waste may increase the probability of an 
accident but would probably decrease the severity of the hazard because the 
waste generated during neutralization should be less toxic than the initial agent. 

Procedures are not listed in current EOD publications for neutralization of CK. 
Venting is the emergency disposal option given in EODS 60A 1-1-11. 
Background information from FFS indicates that venting was not successful for 
bombs filled with CK if solidified. 

Neutralization of solidified CK could result in an explosive reaction. The 
reactive properties of solidified CK are further discussed in section 10 of this 
report. 

If an onsite treatment system is developed for use at FFS, the hazards may be 
similar to those involved in the chemical stockpile disposal program (CSDP). 
Due to the large quantity of chemical items involved in the CSDP, the risk there 
would be much higher. Additional differences would be related to 
misidentification of munitions or fillers, which could occur at a non stockpile site 
as explained in the Generic report. The possibility of combinations of agents 
and mixtures of agents with other chemicals may compound neutralization 
problems. 

If the onsite treatment system involves removal of explosive components, there 
is a risk that the removal action (for example, unscrewing burster tubes) may 
detonate the munition. 

Lack of development and transportation systems for Water Island may increase 
problems in handling and transporting munitions or equipment. This may also 
impact contingency planning and emergency response. 

b. Reduced Risks during Treatment. The risk of a release of pure agent to the 
soil in quantities equivalent to that originally dumped or treated should be 
reduced. Alkaline properties of sea water may have neutralized some agent. 
The exception would be H-series blister agent, which tends to form globules 
that resist oxidation. 

The risk that misidentification of ordnance, possible explosive fill, or 
components that were believed to have been removed should be reduced. 
Background information demonstrates that few explosively-filled munitions were 
used on Water Island. 

4.3.3 Risk of Explosion. Hazard severity expected from an accidental detonation 
will probably equate to catastrophic, as most explosions would be capable of causing 
death. Burning of propellants, pyrotechnics, or the detonation of small amounts of 
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high explosive (less than an ounce) when not confined in munition bodies may not be 
capable of causing fatalities. 

The probability of an explosion occurring depends on the explosive configuration of 
munitions encountered. It may be difficult to determine the presence or absence of 
explosive components in munitions recovered from the soil. Any attempt to remove 
soil that is imbedded in burster tubes or fuze wells should be done only if it is 
absolutely required to assure safe handling. Unnecessary removal of soil may 
puncture deteriorated tubes, allowing agent to leak. It is also possible that hidden but 
damaged fuze components or primary explosives could be initiated by friction or 
pressure during cleaning. Use of a preliminary hazard list and risk assessment 
concepts may assist with deciding whether it is preferable to determine if explosives 
are present or if it is safer to consider all munitions to be explosively configured. 

The potential for explosion and definitions of hazard categories that may apply are 
explained in the Generic report. Tasks and steps that may increase or decrease the 
probability of causing an explosion are presented in Section 9 of the Generic report. 

As chemical munitions and few WP or explosive munitions were predominantly used 
on Water Island, the risk of causing a detonation capable of propelling fragments at 
lethal velocity, causing injury to personnel outside the immediate work area, is 
reduced. Bombs filled with solidified CK may be capable of producing lethal 
fragments, due to the explosive properties of deteriorated agent. 

The risk of explosion is greater than at general sites because of the use of electrically
initiated static firing systems in lieu of standard fuzing. These firing circuits would not 
have safety shielding to prevent accidental firing from induced electrical currents. 

4.3.4 Risk of Leaking Chemical Agent. Hazard severity for accidental release of 
chemical agent can vary depending on agent and site characteristics. PM CML 
DEMIL Reg 385-1 para 6.4.3 and table 3 give definitions for severity categories based 
on immediately dangerous to life and health (IDLH) and PEL levels for onpost release. 
During the site-specific hazard analysis, it may be necessary to determine the ability of 
the agent or munition to reach those concentrations. The risks presented when 
encountering toxic chemical agents and definitions of hazard severity categories that 
may apply is explained in the Generic report. Operations and steps that may 

. influence the probability of causing chemical agent release are presented in section 9. 

As with accidental explosion, the configuration and condition of the munition will affect 
the probability of accidental release. Until the actual level of deterioration is known, 
probabilities will be difficult to estimate. The bombs suspected at FFS include those 
with very thin bodies. 

Background information does indicate the likelihood of encountering toxic chemical 
agents, particularly fragments and components contaminated with low levels of agent. 
Any excavation involved in further development of the area may indicate increased 
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risk of releasing chemical agent. Munition types capable of being chemically filled 
have been found on Water Island. At least one munition appeared intact. 

4.4 Recommendations for the Former Fort Segarra 

AR 385-10 and PM CML OEMIL Reg 385-1 prescribe adequate system safety 
management concepts. These procedures reflect those recommended by the Center 
for Chemical Process Safety of the American Institute of Chemical Engineers in their 
Guidelines for Hazard Evaluation Procedures (1985). It is recommended that these 
standards and guidelines be followed when performing a risk assessment of the FFS 
remediation effort. 

To implement the requirements of the AR 385-10 effectively, it is recommended that a 
panel of technical personnel be appointed to assist with actual risk assessment. This 
panel might be modelled after the System Safety Working Group as stated in PM CML 
OEMIL Reg 385-1. It is recommended that this panel include personnel that are 
qualified in EOO and Technical Escort Unit procedures, and have experience with 
CWM and UXO recovery. 

After appointment, the panel of technical personnel should review specific and general 
background information to determine variables that can influence assignment of a 
RAC for the initial recovery project. This will allow managers to make decisions 
regarding the safest method to handle the recovery of CWM. Examples of variables 
that can influence hazard severity and accident probability are included in section 9 of 
the Generic report. 

When a decision is made to implement a specific process (for example, CWM 
excavation), a specific hazard analysis should be prepared. This will start with a 
preliminary hazard list that attempts to include all possible hazards. This task, as with 
RAC variable selection, might best be prepared by a panel of people knowledgeable 
about the CWM and the system being considered to recover or treat it. Examples of 
CWM peculiar actions that affect preliminary hazard selection are given in section 9.3 
of the Generic report. 

Proper implementation of System Safety Management principles, prescribed by PM 
CML OEMIL Reg 385-1, should accomplish the purpose of that regulation: ·providing 
a safe environment for chemical demilitarization workers, the highest possible degree 
of safety to the Public, and protection of property from accidental loss." 

The primary purpose of any risk analysis is to identify accidents with the highest 
probability of occurring with the worst potential consequences such that these 
accidents can be focussed on in developing mitigation measures to reduce the overall 
risk of the program. Once completed, the risk analysis should be used as a tool to 
reduce overall risk of the program. Some mitigation measures recommended for FFS 
might include confining operations to off-season tourism periods. In addition, it may 
be advisable to limit operations to when predominant winds are blowing away from 
populated areas. 
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Another recommendation for FFS is to conduct further research to determine the 
explosive characteristics of solidified CK to better understand and mitigate against 
hazards associated with recovering or treating these items. 
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SECTION 5 

BASELINE ASSESSMENT 

5. BASELINE ASSESSMENT 

Chemical warfare materiel (CWM) recovery operations consist of four stages: 
baseline assessment, excavation and recovery, storage, and treatment or 
transportation and offsite treatment of recovered CWM. CWM recovery operations will 
typically be conducted as interim response actions (IRAs) under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA). These IRAs 
should specifically address the CWM as part of an overall program of environmental 
restoration at a site. CWM recovery operations as described here do not include final 
environmerital restoration of the site after the CWM has been recovered. 

The principal objective of the baseline assessment phase is to collect sufficient 
information to support the recommended response action. The baseline assessment 
efforts need to focus on collecting all the data necessary to evaluate the effectiveness, 
implementability, and cost of each potential IRA alternative, to aid in selecting the 
most.appropriate alternative while keeping in mind that the selected IRA must not 
interfere with the final remediation of the site. 

The challenge of the baseline assessment is to assess the site with as little intrusive 
work as possible, which could cause unnecessary exposure to the hazardous 
materials potentially present at the site. The primary techniques used in this 
assessment will therefore be geophysical techniques and monitoring of the soil and 
groundwater for suspect chemical agents and their degradation products. The two 
phases of the baseline assessment (the preliminary site characterization and the 
baseline investigation) will be discussed, as will the baseline risk assessment (BRA), 
which is required to support the no-action alternative. Generic monitoring and 
geophysical techniques from the site Monitoring Concept Study and the Generic Site 
Scoping Study which could be used during the baseline assessment, are also 
summarized. Specific recommendations for the Former Fort Segarra (FFS) are 
provided. 

5.1 Baseline Assessment Phases 

The baseline assessment consists of two stages, the preliminary site characterization 
and the baseline investigation. The preliminary site characterization will qualitatively 
assess where contamination is most likely to be found and will provide data necessary 
to plan the subsequent baseline investigation. The baseline investigation will then 
collect whatever additional data is necessary to support the selection of a remedy. 
These data will also support subsequent activities, including the implementation of the 
selected I RA as well as any other subsequent site restoration activities. 

The baseline assessment phase will provide workers with information about the 
current and potential hazards at the site. If contamination is discovered in air, soil, 
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surface water, groundwater, or sediments, the nature and extent of the existing agent 
contamination will need to be assessed and defined as part of additional 
environmental restoration efforts at the site. 

5.1.1 Preliminary Site Characterization. During the preliminary site 
characterization, the site is analyzed to determine the media and locations that should 
be sampled as part of the baseline assessment. This information will also support 
monitoring and sampling efforts during the implementation of the selected IRA. To 
determine where contamination may occur, airflow patterns and migration pathways 
surrounding each suspected CWM location should be assessed and potential 
receptors of contamination (either human and ecological) should be identified. This 
information will be used in the BRA discussed in paragraph 5.2. The BRA is 
necessary to support the selection of a remedy under CERCLA. The information 
collected during the preliminary site characterization will also allow for the 
development of the spill prevention and response plans required per 29 CFR 
1910.120. 

During the preliminary site characterization, data describing the site is collected and 
analyzed to develop a conceptual understanding of the site. This data includes data 
on past and present land uses at and surrounding the site, existing historical and 
archaeological resources, water features (such as waterways, wetlands, floodplains, 
drainage patterns, surface water containment areas, and production and groundwater 
monitoring wells), human and environmental receptors, and potential migration 
pathways (based on the regional and site-specific topography, geology, pedology, 
hydrogeology, physiography, hydrology, water quality, meteorology, and air quality). 
Much of this data has been collected for FFS and is presented in section 2 of this 
report. The data collected during this preliminary site characterization will not only 
help to develop an understanding of the site but will also help in the preliminary 
identification of applicable or relevant and appropriate requirements (ARARs). 

If necessary, additional information may also be gathered during the preliminary site 
characterization by performing, as appropriate, minimally-intrusive field activities (such 
as geophysical investigations or soil gas surveys) or by sampling and measuring well
water levels in pre-existing monitoring wells, field-mapping the site, or collecting a 
limited amount of surface soil and surface water and sediment samples as part of the 
field reconnaissance activities of the preliminary site characterization. These limited 
field activities would provide for a relatively easy, safe, and effective mechanism to 
assess the hazards posed by the site and determine the need for further, more 
complex activities to assess the presence of CWM-related material at the site. 

Numerous references are available for performing a preliminary site characterization 
and the baseline investigation, two of which are the Remedial Investigation/Feasibility 
Study (RifFS) guidance document (USEPA, 1988) and the Resource Conservation and 
Recovery Act (RCRA) Groundwater MonitOring Technical Enforcement Guidance 
Document (TEGD) (USEPA, 1981). These and other appropriate guidance documents 
should be consulted throughout the baseline assessment phase. 
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Upon completion of the preliminary site characterization, the appropriate locations to 
install any necessary soil borings and monitoring wells and to collect additional surface 
water, sediment, air, and soil gas samples may be determined, and a systematic 
sampling plan may then be developed. Should no field activities be performed during 
the preliminary site characterization, they would then need to be performed as part of 
the baseline investigation. 

5.1.2 Baseline Investigation. During the baseline investigation, the sampling plan 
developed during the preliminarY site characterization is implemented. Migration 
pathways and potentially contaminated areas identified during the preliminary site 
characterization are sampled to determine the need for an I RA and to collect data to 
develop the 'required engineering evaluation/cost analysis (EElCA) as part of the IRA 
remedy selection process under CERCLA. 

The data collection and sampling effort conducted during the preliminary site 
characterization is essentially expanded during the baseline investigation to provide 
the necessary information needed to select the proper response action to take at the 
site. The sampling effort is expanded during the baseline investigation by installing 
and sampling wells in the perimeter of the known or suspected burial area, in an 
attempt to positively identify the presence of chemical agents or signature compounds 
that may indicate the presence of CWM-related material in the burial, which in tum 
may justify the need for a CWM recovery operation. 

5.2 Baseline Risk Assessment 

A BRA is conducted during a RifFS for sites being remediated under CERCLA. The 
BRA provides an evaluation of the potential threat posed to human health and the 
environment from current site conditions. It provides the basis for determining whether 
or not a cleanup action is necessary and provides the justification for performing 
cleanup actions. The BRA is one method used to support a decision to perform 
CERCLA removal actions (for example, IRAs). Removal actions are cleanup actions 
performed according to an accelerated schedule that reflects the urgency required to 
stabilize the situation. 

The level of effort required to conduct a BRA depends on the complexity of the site. 
The goal is to gather sufficient information to adequately characterize the potential risk 
from site conditions in the most efficient manner possible. The risk assessment 
process consists of four elements: 

• contaminant identification, 
• exposure assessment, 
• toxicity assessment, and 
• risk characterization. 

5.2.1 Contaminant Identification. The objective of contaminant identification is to 
identify the hazardous substances present at the site. Specific contaminants of 
concern are then selected based on intrinsic toxicological properties, presence in large 
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quantities, or current or potential migration into critical exposure pathways (for 
example, drinking water). This information will be used in subsequent efforts during 
the risk assessment process. The goal is to identify those contaminants that are of 
greatest concern, whose identification will help ensure that the selected cleanup 
strategies will address the risks posed by the range of contaminants found at the site. 

5.2.2 Exposure Assessment. The objective of the exposure assessment is to 
identify actual or potential exposure pathways, characterize the potentially exposed 
populations, and determine the actual or potential extent of exposure. Identification of 
potential exposure pathways helps determine how contaminants may migrate from a 
source of contamination to an existing point of contact. An exposure pathway consists 
of the contaminant source location, the means for chemical release to the environment 
(for example, .groundwater migration, volatilization, surface water runoff, or sorption), 
the transport medium (for example, air, water, or soil), the point of exposure (for 
example, workers, nearby residences, or domestic water wells), and exposure route 
(for example, inhalation or ingestion). This evaluation should consider the current 
exposures and the future exposures that may occur, assuming a reasonable maximum 
exposure scenario. The exposure scenario should consider current and anticipated 
future land uses. The exposure assessment will result in a quantitative value that 
represents the exposure rate of contaminants to receptors, providing decision makers 
with an understanding of both the current risks and potential future risks if no cleanup 
action is taken. The final step of the exposure assessment is to develop a qualitative 
and/or quantitative estimate of the expected exposure levels resulting from the actual 
or potential release of contaminants from the site. 

5.2.3 Toxicity Assessment. A toxicity assessment identifies· the types of adverse 
health or environmental effects associated with single or multiple chemical exposures. 
A toxicity assessment also identifies the relationship between the adverse effects and 
the magnitude of the chemical exposures. This process identifies toxicity information 
such as carcinogen exposures associated with specific lifetime cancer risk [for 
example, risk-specific doses (RSDs)] and systemic toxicant exposures that are not 
likely to present appreciable risk of significant adverse effects to human populations 
over a lifetime [for example, reference doses (RfDs)]. This information is used in 
subsequent efforts in the BRA process. Specific information on toxicity of chemical 
agents can be found in the Site Monitoring Concept Study. 

5.2.4 Risk Characterization. Risk characterization is the final element of the risk 
assessment process. Risk characterization develops and summarizes the potential 
risks of adverse health or environmental effects for each exposure scenario identified 
during the exposure assessment. Risk estimates are estimated using information from 
the exposure and toxiCity assessments to characterize potential or actual risk, 
including carcinogenic and noncarcinogenic risks. The risk characterization to human 
receptors should involve the summary of risks for each exposure route, from each 
contaminant of concern, and to each group of receptors. The risk characterization for 
environmental receptors should involve the summary of potential exposures and 
antiCipated effects to the surrounding ecological receptors. 
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5.3 Baseline Monitoring Techniques 

Baseline monitoring techniques consist of sampling and analysis methods performed 
to monitor for the release of contaminants during site characterization, and cleanup. 
These techniques are performed to ensure that the public, workers, and the 
environment are protected. Baseline monitoring techniques include analytical 
techniques, laboratory detection equipment, and procedures and equipment for 
characterizing contaminants in air, surface water, groundwater, soil, and soil gas. A 
discussion about these techniques is presented in the Site Monitoring Concept Study. 

The frequency and duration of sampling during a CWM recovery operation can be 
initially determined during the baseline investigation but will need to be frequently 
reevaluated according to changing conditions. The total number of samples will need 
to be determined on a site-by-site basis, according to the individual media and initial 
findings involved. 

The purpose of the monitoring in the soil or groundwater is primarily to identity the 
presence of chemical agents or signature compounds that may indicate the presence 
of CWM related material. Guidance on sample collection in the various medias is 
provided in the Site Monitoring Concept Study. 

Signature compounds or degradation products for the various agents tested or stored 
on Water Island should be reviewed to support a remediation effort at FFS. For 
example, thiodiglycol is a degradation product of mustard. Similar to distilled mustard 
(HD), sesquimustard (HQ) is produced from thiodiglycol. The 2-mercaptoethanol 
condenses with the thiodiglycol, forming the glycol of sesquimustard, which in turn is 
chlorinated yielding sesquimustard (Army, 1948). It is therefore suspected that 
thiodiglycol would also be a degradation product of HQ. 

5.4 Geophysical Techniques 

5.4.1 Generic Geophysical Techniques. Geophysical survey techniques are 
described in the Generic report based on past recovery of conventional unexploded 
ordnance (UXO) and CWM. These techniques are summarized in the following 
paragraphs. 

Geophysical survey instruments capable of detecting buried CWM can be divided into 
two general categories, active and passive. Active instruments generate a signal and 
receive the signal back after being bounced off the buried item. Passive instruments 
merely measure a pre-existing signal generated by the buried site or a naturally 
occurring signal that is changed in the presence of an object. 

Active instruments include self-inductance locators, balanced-bridge locators, ground
penetrating radar (GPR) and electrical and acoustic locators. The signal emitted by 
these instruments can function electrically-actuated explosives and should be used 
with some precautions. Some systems are limited in their effectiveness based on the 
type of soil or other conditions at the site. For example, GPR can be used to identify 
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anomalies or changes in density beneath the soil. This system is of limited 
effectiveness in highly conductive soils. When it is effective, it is a superior technique 
capable of detecting and locating not only ferrous ordnance but non-metallic objects 
as well. 

Available passive locator technologies include magnetometers of the following types: 
fluxgate, proton precession, optical pumping, superconducting quantum interference 
devices, thin film, Hall effect, and fiber optic. Thin film, Hall effect, and fiber optic 
technologies are currently in a research-and-development stage. These systems and 
there effectiveness under various conditions are further described in the Generic 
report. 

5.4.2 Analysis of Geophysical Techniques for the Former Fort Segarra. 
Background information on testing at FFS indicates that munitions were fired with 
conventional electric blasting circuitry. These circuits were located outside the body of 
the munition and therefore have no metallic shielding. The leg wires used -to attach 
the blasting caps to blasting machines were probably not of a standard length. This 
would make it harder to determine frequency ranges for transmitters used for detection 
that would not induce electric current in the firing wires. 

German World War II (WWII) bombs were stored on Water island. These bombs may 
have had electronic fuzing in transverse fuze wells. The bomb bodies or fuze 
components may have undergone deterioration that altered any shielding. The 
present condition of metal components may act as an antennae, magnifying electro
magnetic radiation effects. 

The use of active geophysical survey instruments that generate a signal that can 
induce electriCity in metal wires or components should be avoided. Passive 
instruments do not generate any signal. This will limit the types of detection 
equipment that can be safely employed at FFS. 

As expected at many formerly used defence sites (FUDS), the areas that have been 
abandoned contain large quantities of metal-containing wastes. Portions of Water 
Island once used for testing were later used for an automobile junk yard and a land 
fill. This quantity of ferrous material can interfere with detection equipment. 
Calibrating equipment to consider unknown interference as background may skew the 
results of any sweep. It may cause small or light-cased munitions (such as smoke 
pots) to be missed. 

Soil temperatures at Water Island should preclude the possibility of UXO moving 
closer to the surface, as is sometimes experienced at site that have soil freezing and 
thawing. 

As recommended in the Generic report, a combination of various geophysical survey 
techniques should be considered to reduce the possibility of missing Significant 
contamination. For FFS these techniques may include a review of available 
background information, including aerial photographs, visual sweeps to find possible 
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CWM components or depressions resulting from back-filled pits, removal of as many 
metal contaminants as possible, passive magnetometer surveys, layered excavation, 
and repeated sweeps. 

5.5 Recommendations for the Former Fort Segarra 

As recommended in section 5.3, signature compounds or degradation products for the 
various agents tested or stored on Water Island should be reviewed prior to initiating 
an investigation at the site. 

The use of active geophysical survey instruments which generate a signal that can 
induce electricity in metal wires or components should be avoided. Passive 
instruments do not generate any signal. This will limit the types of detection 
equipment that can be safely employed at FFS. 

Many of the areas which may require further investigation at FFS have been used as 
residential landfills and dump areas. The ferrous material from these dumps can 
interfere with detection equipment. Calibrating equipment to consider unknown 
interference as background may skew the results of any sweep. It may cause small 
or light-cased munitions (such as smoke pots) to be missed. 

The remaining part of this section describes each of the areas recommended in 
section 2.3 as potentially requiring additional investigation and recommends 
geophysical and monitoring techniques which could be conducted in these areas to 
collect additional data to support the baseline assessment. The purpose of collecting 
this data would be to assess the CWM-related hazards at the site and further 
determine where contamination is likely to be found. This section is not intended to 
be an all-inclusive listing of investigative work which should be conducted. It does not 
define the location, number, duration, or frequency of samples which should be 
collected. However, it does present a proposed approach and discusses the types of 
information which could be collected at FFS to further definitize the site based on the 
limited information available at this time. 

5.5.1 Flamingo Bay Landfill/Salt Pond Area. The salt pond present in aerial 
photographs from the 1950s is the primary candidate for recovering buried CWM. 
This is primarily due to the incident in 1966 when suspect CWM was uncovered. In 
addition, CWM was shipped on and off Water Island at the Flamingo Bay dock, 
making the location convenient to discard unwanted items. The salt pond, which was 
approximately 50 feet by 100 feet, has since been used as a landfill by island 
residents and is filled. The surface to the former pond is approximately 4 feet above 
sea level and approximately 75 feet from the shore. 

Since this area has been used as a landfill, more extensive environmental damage 
could result from dredging the area and removing domestic waste and potential CWM. 
Due to the location of the salt pond and the fact that it is primarily located below sea 
level, the progressing and receding ocean tides could have acted to naturally 
decontaminate any residual CWM in this area. The first step in developing a baseline 
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assessment at this site would be to determine potential migration pathways and 
identify if contaminants are present. An approach could be to install monitoring wells 
up and down gradient from the old salt pond to determine if there is a release of 
hazardous substances, pollutants, or contaminants. This information could be used to 
determine potential pathways for contaminant migration which would be used in a 
subsequent investigation to determine the extent of environmental restoration 
warranted at the site. Samples would need to be taken at varying depths to at least a 
10-foot depth since the original salt pond present in 1950 was believed to ·have been 
to this depth. 

The upgradient wells should be far enough away from the salt pond area to provide 
true background conditions, allowing for the established contamination associated with 
the site. Downgradient wells should be located close to the edge of the old salt pond 
but far enough . away that they will not interfere with excavation activities conducted 
during the recovery phase. 

If there are no hazardous substances found in the wells, it may be recommended that 
monitoring continue on a periodic basis to insure that conditions (for example, release 
of contaminants) do not change. Based on the monitoring results, other 
recommended response actions may be to containerize the site or to dredge the salt 
pond and remove waste material. GeophYSical techniques are not recommended in 
this area since it could not be used to distinguish CWM from other non-Department of 
Defence (000) wastes present in this area. 

5.5.2 Flamingo Bay St.loreline. During the site visit, suspect CWM debris was 
identified along the shoreline in the Flamingo Bay area. A concrete-filled bomb was 
present, which was reportedly washed to shore during Hurricane Hugo. In addition, 
deteriorated compressed gas cylinders and drums were located in the area. It is 
believed that since th~ old salt pond was adjacent to this area, no additional burials 
would have been developed in this area. Any other CWM contamination in the 
Flamingo Bay area would most likely be near the surface. It is recommended that 
random shallow soil samples be analyzed for chemical agents and their degradation 
products and that geophysical techniques be used to identify CWM in this area. CWM 
will need to be distinguished in this area from non-DoD material since there is a 
significant quantity of other trash which has been disposed in this area. Based on 
personnel interviews, this area was also used to open-bum trash prior to the 1970s, 
when USEPA regulations precluded this. 

5.5.3 Northern Portion of Test Area 4. The open area at the northern end of test 
area 4 was used for smoke pot and M70 bomb tests. In addition, burster charges 
were detonated and destroyed at the close of the San Jose Project. A large portion of 
the area has since been dredged to cut a channel to the marina. There are portions 
of the test area on either side of the dredged channel. Since this was a test area, it is 
suspected that CWM would only be present at the surface of this site. It is 
recommended that random shallow soil samples be taken and analyzed for chemical 
agents and their degradation products. In addition, it is recommended that a 
geophysical survey be made of the area for metal objects near the surface. 
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5.5.4 Test ~rea 5. Test area 5, approximately 3.3 acres, was the site of one M70 
bomb test. It is adjacent to test area 4, where the majority of CWM tests were 
conducted on Water Island. A depression exists in area 5 which was also present in 
the 1950 aerial photographs of that site. It is recommended that random shallow soil 
samples be taken throughout the site, with concentrated samples taken around the 
depression. The test area was used to accumulate and burn debris from Hurricane 
Hugo. This debris should be removed and a geophysical survey should be conducted 
to search for CWM. 

5.5.5 Test Area 6. Test area 6 is a 2.3 acre site located on the eastern shore in the 
southern part of the island. Tests conducted in this area were those with onshore 
wind. This site has been significantly developed along the ridge line. The lower part 
of the site is along the rocky shoreline, undeveloped and heavily grown with 
vegetation.· There does not appear to be any significant debris on the surface. Since 
the tests conducted in this area were those with onshore winds, it is suspected that 
they would have been conducted in the flat area near the shoreline. It is 
recommended that random surface soil samples be collected in the flat, undeveloped 
area near the shoreline and that a geophysical survey be conducted of the area. 
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SECTION 6 

EXCAVATION 

6. EXCAVATION 

This section formulates recommended excavation techniques for chemical warfare 
materiel (CWM) remediation at the Former Fort Segarra (FFS). Included is a 
description of site-specific characteristics which should be considered when developing 
excavation techniques for FFS, a summary of generic excavation techniques as . 
described in the Generic Site Scoping Study, ways these techniques would apply to 
FFS, and recommended excavation techniques for FFS. 

6.1 Assumptions at the Former Fort Segarra 

In this section, it is assumed that a decision process has resulted in the requirement 
for excavation of suspect CWM. The suspect items have been located and identified 
using appropriate geophysical techniques for the soil type and condition at FFS. 

Excavation techniques should be developed based on FFS site characteristics and on 
suspect CWM identified from historical documentation. Based on the background 
analysis contained in section 2 of this report, items most likely found during the 
recovery operation include remnants from the M70 mustard bomb tests, cyanogen 
chloride (CK-filled) M78 bombs, and smoke pots containing residual distilled mustard 
(HD), sarin (GA), sesquimustard (HQ), and smoke. It appears that the M70 bombs 
were electrically fired and therefore may be sensitized. It is suspected that the CK
filled M78 bombs were not explosively configured since they were only involved in 
storage surveillance tests. The bombs were most likely disposed after they were 
found to be largely solid; therefore, it is possible they were filled with CK and solidified 
CK when buried. Test reports indicated as much as 3800 cubic centimeters of 
mustard remained in one smoke pot following testing. Ordnance and explosive waste 
(OEW) experts should be aware of these findings during the excavation operation and 
react accordingly if any of these items are found. In addition, information on CWM 
items and agents stored and tested at FFS is included in Appendixes G and H. This 
type of information concerning the munitions stored and tested at FFS should be 
available to onsite OEW experts to facilitate proper identification of recovered CWM. 

There are two types of areas to be investigated on Water Island which may 
necessitate employment of separate excavation techniques. These include the 
Flamingo Bay area and the test areas on Water Island. The Flamingo Bay area was 
the location of a salt pond in the 1950s. This was the location where chemical bombs 
were discovered during a mucking operation in 1966 and, based on the background 
analysis in section 2, is believed to be the most likely area on Water Island for CWM 
to be recovered. It should be noted that excavation is typically not conducted in a 
landfill area when the benefits of the excavation are outweighed by the risk associated 
with the excavation to the public, workers, or the environment. Risks associated with 

6-1 



the excavation of possible CWM as well as non-Department of Defense (000) waste 
should be considered prior to excavating the landfill area. 

6.2 Summary of Generic Techniques 

Several excavation techniques currently exist that are suggested for use in accessing 
and recovering buried UXO, including excavation-by-hand (manual), excavation with 
machinery (mechanized), and excavation with more novel techniques such as high
pressure water jets. These same techniques may be applicable to buried CWM as 
well. The Generic report provides detailed descriptions of these techniques. The Site 
Monitoring Concept Study discusses monitoring strategies for the excavation and 
recovery phase. 

6.2.1 Manual Techniques. Manual techniques are often the most common means 
used to excavate buried suspect CWM. Most CWM and conventional UXO recovery 
projects evaluated as part of this study have used manual techniques alone or in 
conjunction with other methods. 

The advantage of manual excavation is the ability to delicately and deliberately 
approach and handle sensitive items such as CWM. For CWM near the surface, 
manual techniques may also be the fastest and simplest. 

However, manual excavation is the most labor-intensive of the various techniques. 
This disadvantage is further exacerbated by the required use of personal protective 
equipment (PPE) whe~ dealing with CWM. Besides being slowed by the weight and 
confinement of the PPE, work schedules are limited, especially under warm conditions, 
to avoid heat exhaustion or excessive fatigue. For example, while wearing an Army 
level A ensemble (full-body outergarment, boots, hood, gloves, and respirator), Army 
regulations limit PPE wear times to a schedule as shown in table 6-1. If the CWM is 
explosively configured or its configuration is unknown, the additional use of blast and 
fragmentation suits would further compound this disadvantage. Thus, a relatively 
shallow excavation may take a significant amount of time and labor to complete 
manually. These conditions may expose personnel to the potential CWM hazards of 
detonation and chemical agent exposure for a longer period of time than any other 
method. 

Other drawbacks of manual excavation include difficulty in digging through hard or 
rocky layers of soil and the significant use of skilled manpower and shafting materials 
required when excavating deeply-buried CWM. Nonsparking, nonmagnetic hand 
beryllium tools, required in sensitive explosive environments, also have the 
disadvantages of high expense, potential toxicity, and a tendency to bend or splinter. 

Despite these drawbacks, manual excavation techniques are being used routinely in 
the recovery of CWM at various sites, including the Old O-Field disposal area at the 
Edgewood Area of Aberdeen Proving Ground. 
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* 

Table 6-1. Wear Times for Level A Protective Clothing Ensembles* 

Ambient Temperature (OF) 

Above 90 

85 - 90 

80 - 84 

70 - 79 

60 - 69 

50 - 59 

30 - 49 

Below 30 

Maximum Wear Time (hours) 

1 

1% 

2 

3 

5 

8 

Local medical authority may use discretion to vary the wearing time depending on such factors 
as relative humidity, use of cooling suits, and activity levels. Source: DA PAM 385-61. 
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6.2.2 Mechanized Techniques. Mechanized techniques include conventional, 
remote, force-feed remote, and additional techniques. 

a. Conventional Mechanized Techniques. The use of conventional mechanized 
techniques for excavation activities is the preferred method in the construction 
industry. Equipment such as excavators, backhoes, draglines, and dozers are 
regularly used for excavation from depths of a few feet to several hundred feet. 
Advantages of using machinery of this type include its ability to dig through 
hard surfaces and move large volumes of earth quickly and with limited labor. 
For the same reasons, conventional mechanized techniques have also been 
used, at least in part, to excavate CWM. 

As with all of the evaluated excavation techniques, conventional mechanized 
techniques are not without their disadvantages. Equipment of this type is not 
always readily available, and skilled operators can be in short supply. Even 
rarer are skilled operators with experience working with UXO or in other 
dangerous areas containing such items as gas pipe lines or hazardous waste. 
Even when these resources are available, time and money may be required to 
transport and prepare the machinery for operation. In some situations, limited 
access to or within the recovery site will restrict or prohibit the use of large and 
heavy excavation equipment. However. the biggest disadvantage of 
conventional mechanized techniques is the potential to detonate explosively
configured CWM or cause leakage to delicate CWM as a result of the weight or 
rough action of the equipment. 

Explosive Ordnance Disposal (EOD) teams have attempted to minimize this 
potential problem by using conventional mechanized equipment to remove only 
the CWM overburden. Following initial and ongoing geophysical surveys to 
identify the position of the CWM, mechanized equipment is used to excavate 
within approximately 1 foot of the CWM. Manual techniques are then used for 
the final recovery. 

UXB International of Chantilly, Virginia, in conjunction with the U.S. Army 
Technical Escort Unit (TEU), has reportedly used this combination of manual 
and mechanized techniques with success at a number of buried UXO (including 
CWM) sites, including Dugway Proving Ground, Rocky Mountain Arsenal, and 
Tooele Army Depot. The choice of equipment depended on a number of 
factors, including the site terrain and extent of excavation. For example, a 
backhoe was generally utilized for excavations 10 feet below ground surface, 
whereas a smaller backhoe was preferred in areas with limited access. This 
equipment was often modified with protective glass, shielding material, and an 
air-supplied cab. 

b. Remote Mechanized Techniques. As a means to improve the safety of the 
previously discussed mechanized excavation techniques, remote-control 
capabilities have been added to much of the aforementioned conventional 
equipment. T eleoperated, remote-controlled power equipment is commercially 
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available and has been used for a number of applications, including 
environmental monitoring, materials handling, and surveillance. This type of 
equipment has also been used in the excavation of UXO, including the clearing 
of munitions at a former bombing range. 

c. Force-Feedback Remote Techniques. In response to the Jack-of-feel complaint 
with remote-control power equipment, several companies and national 
laboratories are investigating force-reflection or feedback systems. At least one 
company, Kraft TeleRobotics of Overland Park, Kansas, has developed a 
prototype, 7000-pound, hydraulic excavator and material-handling system 
known as the Haz-Trak, which uses a combination of force-feedback and 
master-slave control techniques. 

6.2.3 Other Techniques. In addition to manual and mechanized excavation 
techniques, several more novel methods are suggested in the literature or by various 
sources for the recovery of UXO and perhaps CWM. These additional techniques are 
described in the Generic report. 

6.3 Analysis of Generic Techniques for the Former Fort Segarra 

Separate excavation techniques may need to be adopted for the Flamingo Bay landfill 
area as opposed to test areas on Water Island. Techniques are analyzed for each of 
these areas in the following paragraphs. 

6.3.1 Flamingo Bay Landfill Area. Excavation in this area will be difficult since 
groundwater will most likely be encountered at a depth of 4 feet (the Flamingo Bay 
area is approximately 4 feet above sea level). This level may fluctuate due to tidal 
effects and the site's close proximity to the Flamingo Bay. The FFS excavation 
project should include the capability and readiness to conduct pit-dewatering activities. 

Since this was a landfill area, the water will most likely require monitoring and 
treatment. Walls may need to be construction within the excavated area to prevent 
the influx of water. In addition, due to the depth of the excavation in the Flamingo Bay 
landfill area and the expected high moisture content of the soil, precautions will need 
to be taken to prevent cave-ins. These precautions include support, sloping, and 
benching systems in accordance with the requirements of the Occupational Safety and 
Health Act (OSHA) construction standards, 29 CFR Part 1926. 

As discussed paragraph 6.2.2, excavation techniques typically recommended for CWM 
recovery are to use mechanized equipment following initial and ongoing geophysical 
surveys to dig within approximately 1 foot of the items. Once items are identified as 
being within 1 foot, manual techniques are used for the final recovery. In the case of 
the salt pond area on Water Island, it is recommended that mechanized equipment be 
solely used. This is primarily because geophysical surveys will not be able to 
distinguish between bomb bodies which may be buried and other trash and vehicles 
which were reportedly disposed in the Flamingo Bay landfill area. In addition, the area 
is estimated to be 50 feet by 100 feet. Manual excavation techniques would be very 
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labor intensive and it would be physically impossible to manually dredge this large of 
an area. It is recommended that the area be dredged through the use of a drag line 
or heavy equipment with a bucket attached to the line. The bucket could be used to 
skim the debris off each layer until the pond has been dredged to its original depth. 
Explosive shields may be appropriate on the heavy equipment to protect the operator, 
since some of the bombs tested on Water Island were explosively configured. In 
addition, there may be an explosive hazard with polymerized CK. Archeological or 
manual techniques should be used to sort through the debris removed from the salt 
pond area. 

6.3.2 Water Island Test Areas. If burial sites are present at test locations on Water 
Island, it is believed that, considering the shallow soils common to the Virgin Islands, 
the depth of disposal pits in these areas would be relatively shallow. At these sites it 
is recommended that a combination of manual and, if possible, conventional 
mechanized excavation techniques should be employed. Small, light-weight, 
conventional equipment should be used, since heavy equipment may not be able to be 
transported to Water Island and may have difficulty maneuvering about the island's 
rough terrain. Light equipment may be able to dig or scrape within 1 foot of any 
buried CWM. Once within this range, only manual excavation techniques should be 
used for final identification and recovery. For shallow excavations of less than 2 feet 
or in areas inaccessible to mechanized equipment, manual techniques will probably be 
the only option. These excavation techniques should be done in a layered manner to 
allow additional geophysical survey techniques to reconfirm the pOSition of the buried 
CWM as the items are approached. 

6.3.3 Other Excavation Techniques. As noted previously, there is extensive non-
000 debris located at the· Flamingo bay landfill area, at the southern portion of test 
area 4, and at test area 5. Surface debris will need to be removed prior to beginning 
excavation. Additional non-DoD debris will most likely surface as the excavation 
operation begins. This will make the excavation very tedious since each item 
uncovered will need to be identified as CWM or as a non-DoD item prior to removal 
from the pit area. In addition, non-DoD items which are hazardous waste should be 
segregated from nonhazardous waste. EOD and hazardous waste experts should be 
present during all excavation operations to properly identify items which are 
uncovered. 

Care should be taken to segregate soils which are potentially contaminated versus 
those which are believed to be clean. Potentially-contaminated soils should be 
stockpiled and contained in an area until it can be monitored for agents and their 
degradation products if CWM contamination is suspected or organiCS if contamination 
is suspected from the non-DoD waste. Typically, a dirt berm is constructed in the 
area with a plastic covering to protect the earth from potentially-contaminated soils. 
Once the excavation is complete, clean soils should immediately be used to fill the 
excavated area. Appropriate erosion- and sediment-control measures should be 
instituted. 
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Use of filtered structures to collect and contain agent vapors that may be emitted 
during excavation should be considered but is not necessarily recommended at FFS. 
Due to its large area, use of a containment structure at the salt pond area would be 
difficult to implement. In addition, Water Island is a fairly remote area and, based on 
the direction of the prevailing winds, the test areas of concern are downwind of most 
Water Island residents. 

To determine if a filtered structure is required under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA), an assessment should be 
conducted to determine if there is the potential for an uncontrolled release. During 
this assessment, the maximum credible event (MCE) during the excavation operations 
is estimated and a determination is made as to whether this would exceed the general 
population limit (GPL). Factors such as the population distribution and meteorology 
conditions are all considered in the analysis. Methods such as evacuation of certain 
residents, confining the excavation operation to when the prevailing winds are away 
from populated areas on 8t. Thomas and Water Island, and limiting site activities to 
the off-season months of May to November would be considered in this analysis. 

One benefit to utilizing a containment structure is that they could be temperature 
controlled to protect workers from the high temperatures and humidity prevalent in the 
U.S. Virgin Islands. Utilizing temperature-controlled structures would permit workers to 
wear PPE for longer periods than estimated in table 6-1 and help reduce the public's 
concern for site activities and its impact on the local economy. Any structure 
considered for use should be able to provide comfort without increasing the 
concentration of CK to the point that filters would be in jeopardy. Units may need 
filters designed speCifically to handle CK. 

6.4 Intrusive Activities 

Any activity at a CERCLA site can be potentially intrusive. Once identified as a 
potential hazardous waste-containing site, risks to workers and the public should be 
assessed prior to taking any action. Simple activities, such as visual site 
assessments, can be covered under generalized work plans or agreements. Activities 
such as fence erection should have accompanying decision documents. Actions 
requiring digging or disturbing anything on the site should have detailed work plans 
including safety assessments and contingency planning. 

6.5 Recommended Excavation Techniques for the Former Fort Segarra 

Excavation techniques recommended for FFS include use of mechanized equipment at 
the Flamingo Bay salt pond area. It should be noted that excavation is typically not 
conducted in a landfill area when the benefits of the excavation are outweighed by the 
risk associated with the excavation to workers, the public, or the environment. Risk 
associated with the excavation of possible CWM as well as non-DoD waste should be 
considered prior to excavating the landfill area. 
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Based on a preliminary assessment, the preferred excavation strategy for the former 
test areas includes the use of magnetometers to perform non-intrusive surveys during 
excavation. Excavation would begin with mechanized equipment to within 1 foot of 
detected magnetic anomalies, and then would involve the recovery of the CWM by 
archeological-type hand excavation techniques. 

The use of filtered structures to collect and contain agent vapors that may be emitted 
during excavation should be considered but is not necessarily recommended. An 
assessment should be conducted in accordance with the CERCLA process to 
determine if this is required at FFS. 
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SECTION 7 

IDENTIFICATION, HANDLING, AND PACKAGING REQUIREMENTS 

7. IDENTIFICATION, HANDLING, AND PACKAGING REQUIREMENTS 

7.1 Identification 

After uncovering buried chemical warfare materiel (CWM), one of the most critical 
steps is the positive identification of the items. A mistake in identification could lead to 
a serious accident. The simplest identification technique is to read the markings on 
the CWM. However, since the majority of CWM have been buried for a significant 
time, considerable corrosion can be expected to have discolored or obliterated most if 
not all of the markings. The identification process is further complicated at the Former 
Fort Segarra (FFS) by the potentially wide variety of CWM to be excavated, including 
U.S., foreign, experimental, and obsolete items. The external characteristics of these 
different types of ordnance can be identical and may be difficult to distinguish. For 
example, a U.S. 4.2-inch mortar round containing high explosives may be difficult to 
distinguish from a similar mortar containing chemical agents. Both of these items 
were stored on Water Island. 

Besides markings, there are additional factors which may assist in the identification of 
CWM. These factors include the following: 

7.1.1 Background Research. A thorough investigation of records and interviewing 
personnel involved at the time of suspected burial may narrow the potential list of 
CWM expected to be encountered. This step has been completed for FFS and the 
results are contained in section 2 of this scoping study. 

7.1.2 Photographs. Technical staffs at the U.S. Naval Explosive Ordnance Disposal 
Technology Center (NAVEODTECHCEN), the Huntsville Division of the U.S. Army 
Corps of Engineers (CEHNO), Red Stone Arsenal, U.S. Army Technical Escort Unit 
(USATEU), and elsewhere can assist in the identification of field photographs. Field 
photographs could be taken prior to overpacking and a more positive identification 
could be obtained while the CWM is placed in interim storage. 

7.1.3 Monitoring of Leakage. Various monitoring techniques are available to identify 
chemical agents released from CWM. 

7.1.4 External Configuration. The external configuration and construction details of 
CWM may assist in its identification. Appendix H provides dimensions and other 
external characteristics of the CWM items which may be encountered at FFS. 

7.1.5 Internal Construction and Details. Without significantly disturbing the target, 
portable X-rays (such as the Baltograph 3000) have been used to view the internal 
features of CWM. This method has been used to distinguish between rounds filled 
with liquid or white phosphorus (WP). However, the equipment is bulky, slow, and 
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potentially hazardous. Also, this technique, like many others, is not fail-safe. 
Although in need of further development. similar techniques using ultra-sonic waves or 
neutron radiation might also assist in providing identification of the intemal 
components, including fill, of cased munitions. A discussion of these and other 
nondestructive identification techniques can be found in chapter 9 of the Site 
Monitoring Concept Study. 

7.2 Handling 

Pending fuze identification and condition, moving an item by hand to determine if its 
center-of-gravity changes is a method used to determine if an item is liquid filled. It 
should be noted, however, that some forms of mustard and polymerized cyanogen 
chloride (CK) may be solid at ambient temperatures and would not be readily identified 
by this method. 

During the identification phase and before any movement of CWM, the type and 
condition of the fuze (if any) must be positively ascertained. If positive identification is 
not possible, initial movement of the round should be done remotely. Typically, this is 
done by carefully tying a rope to the item and laying the rope to a length outside the 
bursting radius of the item encountered. If positive identification of the fuze precludes 
movement of the item, fuze-safing techniques may be necessary. Fuze-safing 
techniques (such as gagging or nose protection) are described in detail in various 
Army technical manuals. 

Due to the likely age and corrosion of buried CWM, a significant number of leakers 
may be detected visually or through the use of monitoring devices. Thus, any CWM 
recovery project should include the capability and readiness to conduct leak 
suppression and sealing operations. The choice of method varies depending on the 
type of agent and the size of the holes. Further details on leak sealing procedures 
(such as immersion in decontaminant, plugging, bandaging, and cooling) can be found 
in various Army technical manuals. 

Once the amount of agent escaping has been reduced or stopped, an initial gross 
decontamination applied liberally on the outside of the munition or container should be 
performed. Compatibility must be considered in the choice of decontaminant. After 
this initial decontamination, the leaking CWM should be sealed. Following this sealing, 
a four-step decontamination should be performed as follows: 

• apply decontaminant, 
• wait appropriate contact time, 
• rinse the items, and 
• monitor for chemical agent to ensure proper decontamination. 

Details on appropriate decontaminants, wait times, and monitoring can be found in 
various documents (such as AR 385-61). It should be noted that the above 
decontamination sequence is only required for obviously leaking CWM or for CWM 
judged through the use of monitoring devices to be contaminated. 
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Ideally, to limit the spread of contamination, decontamination efforts should begin as 
close to the excavation site as possible. For example, single CWM items excavated 
at the Edgewood Area of Aberdeen Proving Ground are typically surlace
decontaminated in the excavation pit to allow safer handling. Consideration should be 
given to incorporating this methodology to the remediation project at FFS. 

Following decontamination, CWM are often wrapped in plastic to collect vapors prior to 
field testing. After a collection period of S to 10 minutes, the vapors are tested to 
ensure proper decontamination. Decontamination and plastic wrapping continues until 
field tests are negative. Alternatively, the use of standardized packaging may be 
justified, especially where significant numbers of CWM are encountered. As 
suggested in the Naval Explosive Ordnance Disposal Facility (NAVEODFAC) 
Technical Report (TR) 190, clear containers of various sizes with sealable, vapor-tight 
covers would permit visual observation of the contained CWM until overpacked. 

Depending on a number of factors including the depth of burial, the size and quantities 
of CWM uncovered, and the excavation method being used, lifting measures may be 
necessary to safely bring excavated CWM to the surface. As with manual 
excavations, the necessary requirements for unexploded ordnance (UXO) rigging are 
covered in the Army TM 60A-1-1-S. Mechanized techniques (such as cranes and 
forklifts) may also be applicable. The advantages and disadvantages of each of these 
techniques are similar in many ways to those discussed for excavation. 

7.3 Packaging 

The following paragraphs provide information about pa~kaging requirements for 
recovered CWM at FFS. While not forming a specific decision in itself, it is expected 
that this information will support the selection of appropriate packaging systems for 
recovered CWM. Based on background information contained in section 2, the 
potential exists for 'a wide variety of munitions to be recovered. Consideration should 
be given to a one-size-fits-all packaging system or a custom-design packaging system. 
Included in this consideration in regards to size would be the bombs' configuration 
when recovered. The bombs may be damaged and disfigured and may require a 
slightly-oversized overpack to accommodate them. 

At FFS, it may be advisable to use two separate overpacks, a large overpack for 
bombs and ton containers and a smaller overpack for smoke pots and mortars. The 
largest CWM tested or stored on Water Island were the ton containers, which were 
8S.1 inches in length and 30.1 inches in diameter. The next largest item was the 
1000-pound M79 bombs, which were 69.S inches in length with a 2S.4 inch diameter. 
Since explosively-configured munitions were tested and stored at FFS, provisions 
should be made to overpack both explosively-and non-explosively-configured rounds. 
For planning purposes, the following types of CWM could be recovered at FFS: 

• 100- to 1000-pound bombs with the burster; 
• smoke pots containing smoke and residual agent,or; 
• other explosively- and non-explosively-configured chemical munitions. 
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7.3.1 Regulations Governing the Packaging of Chemical Warfare Materiel. The 
potentially applicable laws and regulations governing packaging of recovered CWM 
include: 

• Resource Conservation and Recovery Act (RCRA); 
• Comprehensive Environmental Resource Conservation and Liability Act 

(CERCLA); 
• Department of Transportation (DOT) Regulations (49 CFR Parts 171-179); 
• U.S. Army Regulations: 

-- AMC-R 700-103, 
- Chemical Surety Program (50-6), and 
-- DOT Exemptions (DOT~E 757); 

• Public Law 91-121; and 
• Public Law 91-441. 

A discussion of these laws and regulations and other environmental requirements is 
presented in section 3 of the Generic Site Scoping Study. These laws and regulations 
were reviewed and evaluated for their applicability and ability to ensure the safe 
management of recovered CWM. Federal and territorial hazardous waste regulations 
and DOT requirements establish the minimum packaging requirements. The Army 
requirements for packaging chemical surety materiel (CSM) exceeds hazardous waste 
packaging requirements and are not directly applicable to recovered CWM. 

a. Hazardous Waste Requirements. For purposes of this evaluation, recovered 
CWM is considered a hazardous waste, and all federal and territorial hazardous 
waste regulations are directly applicable. 

Hazardous waste is regulated under RCRA and CERCLA. These regulations 
are under title 40 CFR. Both CERCLA and RCRA require that hazardous waste 
transportation must meet all applicable requirements of 40 CFR 263.11 and 40 
CFR 263.31 and must meet or exceed DOT requirements 49 CFR parts 171-
179. 

Copies of applicable portions of packaging and transportation regulations are 
presented in the Generic report. 

b. U.S. Department of Defense. The Army has established requirements for 
packaging and transporting shipments of stockpiled CSM. However, no specific 
criteria specified by the Department of Defense (000) or the Army were 
identified which govern the packaging of recovered CWM. 

A discussion of the Army's experience with packaging and transporting CSM is 
presented in section 6 of the Generic report. . 
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c. Department of Transportation. DOT is the primary regulator of hazardous 
material transportation. The packaging requirements listed in 49 CFR parts 
171-179 regulate the packaging and transport of serviceable (that is, non
leaking) munitions. Recovered CWM can be transported in a packaging 
container meeting the minimum requirements given in 49 CFR 212. The 
general process to determine the proper DOT packaging for specific recovered 
CWM begins with identification of the proper shipping name and packaging 
category (49 CFR 172.101). DOT regulations provide both general and specific 
packaging requirements for explosives, presented in 49 CFR 173.60. Specific 
requirements for non-bulk packaging of explosives, applicable for recovered 
CWM at FFS, are presented in 49 CFR 173.62. Container specifications for 
packaging are presented in 49 CFR 178. Additional information about DOT 
regulations is presented in section 3 of the Generic report. 

7.3.2 Identification of Available Containment Equipment. Currently available 
containment equipment was identified from a review of eqUipment used during the 
West German retrograde mission for transporting stockpiled chemical munitions by 
road, rail, and sea and of commercially-available, DOT-approved packaging systems. 
Additional information about the retrograde mission containers and commercially
available packaging equipment is presented in section 6 of the Generic report. 

Containment equipment identified include the following: 

• retrograde mission packaging system: 

single round container (SRC), 
secondary steel container (SSC), and 
milvans; 

• onsite container; 
• DOT-approval, non-bulk overpack containers; and 
• type A radioactive shipping container. 

a. Containment Equipment Deve/oped for the Retrograde Movement. This 
information is the result of a government study used to develop a transportation 
concept plan for managing CSM. 

SSCs were designed, developed, and used for the retrograde of chemical 
munitions from the former West Germany. Information about this effort was 
provided from interviews, a standard operating procedure (SOP), and the 
mission report. The CSM was packaged and transported during the retrograde 
project. This project is a model for packaging and transporting stockpiled, 
lethal, agent-containing prOjectiles by truck, train, and ship. The retrograde 
mission experience could provide insight about the procedures needed to 
package and transport recovered CWM. 
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The retrograde mission involved three secondary steel shipping containers: 
the SRC, the SSC, and the milvan. The. SRC and SSC were designed and 
developed specifically for the retrograde. The milvan was modified to meet the 
mission requirements. 

The purpose of the SRC was to provide a safe and logistically sound overpack 
for leaking chemical munitions. The SRC was designed based on the following 
criteria: 

• meet, as a minimum, the general packaging criteria required by DOT; 
• contain a 155-millimeter and a-inch chemical projectile that had been 

declared unserviceable or damaged; 
• meet container requirements for original munitions; 
• meet all continental U.S. (CONUS) and outside the continental U.S. 

(OCONUS) shipping requirements; 
• provide long-term storage capability; and 
• provide capability for being shipped by surface transportation. 

SRCs are used to contain unserviceable or damaged munitions. To accomplish 
this, three sizes were developed. Two were designed specifically to fit the 
155-millimeter round and an 8-inch round without leaving much room for the 
round to move on the inside. The third, SRC-X, was deliberately oversized to 
serve as an overpack container for damaged or deformed munitions. 

The SSC was designed and developed for the retrograde movement as a 
vapor-tight storage containment system for non-leaking, palletized 8-inch and 
155-millimeter projectiles. The SSC is not the primary packaging system, so its 
design does not provide complete confinement of liquid or vapor chemical agent 
that could be released during transport. That was the function of the primary 
container and/or the SRC as the primary containment overpack. The design 
requirements for the SSC are far more stringent than those provided by DOT 
requirements. The SSC is also compatible with shipment by milvan. Pallets of 
munitions, three 155 millimeter and two 8-inch, could be loaded into one SSC. 
The cost for constructing 5680 containers was $13.6 million. 

A milvan is the outermost shipping container for the retrograde movement. The 
milvans are ammunition shipping steel containers, 8-feet by 8-feet by 20-feet 
long. The milvan can be transported on a flatbed truck or on an Intemational 
Standardization Organization (ISO) chassis. While the milvan is weather-tight, 
it has no special features for containment of liquid or vapor chemical agent. 
However, as the primary method for moving ammunition during the retrograde, 
it provides a standardized configuration for moving the SSC. The milvan also 
provides a third method of containment in the total shipment package for 
leaking or damaged chemical munitions, although it was not designed for this 
purpose. 
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Milvans used for the retrograde move were modified to meet international 
standards. An average repair cost to modify a milvan was $4400. New 
milvans constructed to meet the international standards would cost 
approximately $10,800 each. 

The SSG packaging system could manage 5 pallets of munitions in each SSC, 
and 10 SSCs could be contained in each milvan. Detailed performance 
documentation is not available for these containers other than the success of 
the retrograde mission. 

b. Onsite Container Development for the Chemical Stockpile Disposal Program. 
The onsite container (ONG) is the product of the recommendation made by a 
panel of experts convened during the preparation of the Final Programmatic 
Environmental Impact Statement (FPEIS) for the Chemical Stockpile Disposal 
Program (CSDP). The ONC was designed and developed to reduce the 
likelihood of potential handling, transport, or externally-induced accidents to the 
maximum feasible degree. The ONC is a double-walled, horizontal, cylindrical, 
stainless steel shell, approximately 8 feet in diameter and 12 feet long, with a 
hinged loading or unloading door at one end and an integral handling frame. 
The ONCs are to be transported on special trailers, pulled by conventional 
diesel-fueled tractors. Two ONCs are mounted lengthwise on the trailer. The 
most recent cost estimate to manufacture one ONC is approximately $240,000. 

c. Commercial Containment Equipment. According to the DOT regulation 49 CFR 
212, authorized non-bulk packaging for solid waste materials in packaging 
group \I (which includes CWM) include steel drums, plastic drums, fiber drums, 
and steel boxes with plastic liners. Figure 7-1 shows a DOT-approved plastic 
drum, which costs approximately $150 each. 

The Compressed Gas Association, Inc. and the Chlorine Institute, two industry 
representative organizations, were contacted to identify industry standards for 
managing industrial gases such as chlorine and phosgene. It was believed that 
the procedures used to store and transport industrial gases could also be 
successfully used for CWM. Neither organization has specific policies or 
procedures for managing phosgene gas. However, both organizations have 
established technical specifications, safety standards, and training and 
educational materials for managing chlorine and other industrial gases. 
Representatives from these organizations suggested that a review of their 
training and educational materials would provide a clear understanding of the 
industry standards and procedures for handling industrial gases. 

A preliminary review of DOT regulations for chlorine gas identified requirements 
for outside packaging of compressed gases in cylinders (49 CFR 173.301). 
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Figure 7-1. DOT-Approved Packaging Container for CWM 
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The outside packaging identified in this requirement could possibly be used as 
secondary containers for recovered CWM that contain compressed gases. 
Similarly, a review of DOT regulations for phosgene gas identified requirements 
for additional protection for poisonous materials required to be packaged in 
cylinders (49 CFR 173.40). The additional packaging identified in this 
requirement could also be used as a secondary container for recovered CWM. 

7.3.3 Analysis of Containment Equipment. DOT regulations (such as 49 CFR 173) 
are the minimum requirements for shipping non-leaking CWM. The packaging of 
recovered CWM from FFS must meet or exceed DOT specifications 49 CFR 173.212 
and 173.62. 

Based on the review of available containment equipment and regulatory requirements, 
three general options were identified for selecting packaging systems for CWM 
potentially recovered from Water Island. These are: 

• existing containment equipment meeting DOT requirements; 
• existing containment equipment used for CSM stockpile missions (for example, 

the SSC and ONC); or 
• containment equipment specifically designed and constructed for the non

stockpile mission, meeting or exceeding DOT requirements and meeting the 
needs of the non-stockpile mission. 

One possible packaging system meeting DOT requirements consists of containerizing 
individually recovered CWM in a plastic bag, which is then placed in a steel drum 
packed with an absorbent material such as vermiculite. The drums are then placed on 
pallets and are ready for transport. 

The use of the packaging systems used for the CSM missions exceed DOT 
regulations but would be considered overly restrictive for recovered CWM. These 
systems were developed for the transportation of a large quantity of chemical 
munitions, whereas the non-stockpile program is believed to involve a small volume of 
CWM with a much smaller associated risk. 

Developing specific packaging systems that meet or exceed DOT regulations and 
meet the needs of the non-stockpile mission is possible but would require a risk 
assessment to be performed. The risk assessment would help identify packaging 
requirements based on an assessment of hazard severity, accident probabilities, and 
environmental risk associated with the storage and/or transportation of recovered 
CWM. The goal of this effort would be to determine the appropriate level of packaging 
needed to respond to the non-stOCkpile program needs. 

7.4 Recommendations 

Packaging for intact, recovered CWM should use DOT packaging requirements (49 
CFR 173.62 and 173.212). 
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No regulations specifically regulate leaking CWM. However, there are several options 
available, including DOT requirements for CSM, DOT requirements for industrial 
gases, Army regulations for CSM, and the development of specific non-stockpile 
mission packaging. 

It is recommended that the requirements for industrial gasses be further reviewed. 
Applicable DOT requirements and the training and educational materials offered by the 
Compressed Gas Association, Inc. and the Chlorine Institute should be evaluated. In 
addition, an assessment to determine the need for developing specific non-stockpile 
mission packaging should be performed. It is anticipated that this effort will involve 
the preparation of a risk assessment that will help identify the packaging performance 
standards that will address the risks posed from managing recovered CWM. 
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SECTION 8 

INTERIM STORAGE FACILITIES 

8. INTERIM STORAGE FACILITIES 

This section discusses specialized facilities for interim storage of chemical agent
contaminated munitions and other material which may be recovered from the Former 
Fort Segarra (FFS). Material would be stored only until it can be properly disposed of 
onsite (that is, destroyed) or transported to its ultimate disposal or destruction site. 
Specific issues that are addressed include general requirements for an interim storage 
facility for recovered chemical warfare materiel (CWM); applicable Federal, U.S. Virgin 
Islands, and Army regulatory reqUirements; siting restrictions and options for siting a 
facility at FFS; descriptions of possible portable structures which could be sited, the 
existing fixed facilities, and the relative cost of these facilities; a physical security 
analysis for the sites under consideration on Water Island; and recommendations for 
interim storage of CWM at FFS. 

8.1 Former Fort Segarra Interim Storage Requirements 

Unless an existing fixed facility is found to be desirable, the interim storage facility for 
FFS is recommended to be of portable design. These units would be removed from 
the FFS site once non-stockpile cleanup activities are completed. It is anticipated that, 
based on current schedules, the interim storage facility at FFS may be in service for 
up to three years. An anlysis of fixed and portable structures can be found in the 
Generic Site Scoping Study. 

The interim storage facility design should utilize a modular concept. Because the 
exact type and quantity of munitions that may be encountered at FFS are unknown, 
the design should allow for easy expansion of the storage capacity. Modules, whether 
they are separate structures or rooms within one structure, should be designed to 
provide safety for the public and for workers involved in the storage operation. 
Particular features of the modules should include containment systems for accidental 
spills or leakage of hazardous materials, to prevent them from entering the physical 
environment. The storage unit will likely be used at multiple sites so it should be 
transportable. The size of the interim storage unit will be determined by limitations in 
transporting the unit to the site. 

Two storage units should be placed initially on the site to provide the capability to 
separate different agent types or burstered and unburstered CWM. This is an Army 
safety requirement. Since the quantity and types of CWM that will be recovered at 
FFS are unknown,it is prudent to have this capability. 

The materiel should be delivered to the storage facility in an overpack with the 
identification of the material labeled on each container and a hazardous waste 
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manifest completed. Preparation work, such as identification and encapsulation or 
placement in an overpack container, should be performed at the excavation site. 

An access road or drive and a staging area with spill prevention provisions, where 
CWM can be unloaded from conveyances, sorted, and placed into storage, is 
required. 

8.1.1 Storm Drainage. Storm drainage from the storage site should comply with 
territorial regulations for permitting and design. In addition, site grading and drainage 
should be designed in accordance with applicable technical manuals and other 
guidance from the government. Clean surface runoff should be segregated from 
potentially contaminated runoff, channelled, and returned to the natural drainage 
pattern. Potentially-contaminated runoff should be channelled to sumps or industrial 
sewers where it can be collected and properly treated. Measures such as canopies or 
other coverings over open paved areas should be used where required to minimize 
the contaminated runoff that must be collected and treated. 

8.1.2 Landscaping. Minimal landscaping is required to meet the mission of the 
storage facility. Landscaping should be limited to turfing areas disturbed by 
construction or other methods for erosion control. 

8.1.3 Utility Connections. Utility connections will depend on the final storage facility 
cr.osen, and may include some or all of the following: 

• Fire protection water, as required for fire suppression systems in the storage 
facility. A tank may be required to supply this water since there is no water· 
supply on Water Island. 

• Potable water, if required. May only be required for emergency eyewash! 
showers, in which case a local tank may suffice. 

• Electrical power, if required. Electrical power should be supplied from the 
nearest public utility connection. Minimal lighting should be installed. Should 
requirements of AR 50-6-1 and AR 190-11 be strictly enforced, uninterruptable 
power may be required. This would not be available from local sources on 
Water Island and would have to be made available at the site. This could be 
accomplished with generator power. 

• Communications. If hard wired communications are required, connections 
should be made to the nearest public communications lines. Otherwise, cellular 
phones should be used. 

8.1.4 Ventilation. The storage facility should be ventilated by side ventilation and a 
roof exhaust. The size of louvers and exhaust vents will need to meet all applicable 
codes and standards including Occupational Safety and Health Act (OSHA) 
requirements. 
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codes and standards including Occupational Safety and Health Act (OSHA) 
requi rements. 

To adequately assess first-entry conditions, an external sampling port should be 
installed. This will allow the use of monitors to sample the inside of the structure prior 
to entry by personnel. 

8.1.5 Environmental Control. Due to the high ambient temperatures on Water 
Island, the storage structure should be environmentally controlled. 

8.1.6 Materials of Construction. The structure should be compatible with agent 
decontamination solutions. A sump system should be incorporated to remove spent 
decontamination solution. If any agent is detected by agent monitors during storage, 
the facility will most likely require 3X decontamination prior to removal of the structure 
from the site. 

8.1.7 Roads and Pavement. Roads and pavement should be provided as required 
to access the storage facility from the San Jose test areas and the Flamingo Bay 
Area. Flexible pavement or possibly even gravel may be adequate for the access 
road. 

Rigid pavement (that is, concrete) should be provided in the immediate area of the 
storage facility to allow for standing vehicles and provide a better surface for unloading 
operations. The unloading area should be provided with a curb to contain spills and a 
sump to collect spills and allow the spilled material to be collected and disposed. 

Pavement design analyses should be based on site-specific criteria and anticipated 
traffic type and volume, which should be available when the non-stockpile recovery 
operations are better defined. As a minimum, the unloading area rigid pavement 
should be designed for an H20 semi-trailer (as defined by the American Association of 
State Highway and Transportation Officials), accessible by a 4000-pound capacity 
forklift truck from both sides and the rear. 

8.1.8 Materials to Be Stored. AMC-R 385-100 classifies chemical agents into 
chemical groups and storage-based classifications. Chemical group designations 
specified for the agents also apply to the munitions containing those agents. Group A 
chemical agents includes highly-toxic liquid agents that in either liquid or vapor form 
may be absorbed through the respiratory tract, skin, or eyes. The group A agents 
which were tested or stored at FFS include mustard-series (H-series) agents and 
tabun (GA). These are required to be stored in accordance with AR 385-61 and DA 
Pam 385-61. 

Chemical group B includes chemical materiel (gaseous, liquid, or solid) that are toxic 
or incapacitating by inhalation, ingestion, or percutanaceous absorption. The group B 
agents stored or tested at FFS include phosgene (CG) and cyanogen chloride (CK). 
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Chemical group 0 includes signaling smokes and incendiary material for which 
conventional fire-fighting methods (except use of water) may be used. From this 
group, He and FS smoke material was stored or tested at FFS. 

All of these materials are classified in the same storage compatibility group, group K, 
but AMC-R 385-100, section 11 generally requires separate storage for materials in 
each of the four groups. However, it refers to AMC-R 385-100, section 19, which 
allows combined storage of some materials under certain circumstances. 

8.2 Regulatory Requirements 

Army regulations and major public sector codes and regulations that may apply to the 
construction of an interim storage facility for CWM were reviewed for possible 
incorporation into the selection criteria. While Army regulations provide necessary and 
prudent guidance for the long-term, controlled storage of toxic chemicals and 
munitions, application of all of these regulations to interim storage of CWM may be 
overly stringent or may be difficult to site because of space limitations. It has been 
the practice in the past to relax many of these regulations and practices in emergency 
situations where CWM is accidentally uncovered. However, it may not be appropriate 
or even permissible to relax regulations and procedures for a planned cleanup of a 
known CWM site being performed under the applicable environmental protection 
regulations and other applicable or relevant and appropriate requirements (ARARs). 
The approach taken for this report is to assume that the interim holding facility meets 
Federal requirements for hazardous waste holding facilities and the Army draft security 
requirements. 

8.2.1 Federal Regulations. Federal environmental regulations are presented in 
section 3 of this report. In addition to these environmental regulations, the Federal 
OSHA standards, 29 CFR 1910, also apply. 

Since the Army has classified chemical agents as characteristic Resource 
Conservation and Recovery Act (RCRA) hazardous waste for reactivity [as defined by 
40 CFR 173.23(a)(4)], the interim storage facility must meet the requirements of a 
hazardous waste storage facility. Typically, RCRA requires a permit be obtained for 
facilities where hazardous waste is accumulated onsite for longer than 90 days (40 
:)FR 262.34). Since this is to be operated as a Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) site, the requirements of RCRA 
must be met but an actual permit is not required. Plans for the storage facility will 
most likely need to be submitted to the appropriate regulatory officials. Some of the 
major RCRA requirements that would apply to the interim storage facility are listed in 
the following paragraphs. 

• An Environmental Protection Agency (EPA) identification number must be 
obtained (40 CFR 264.11). 
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• CWM hazardous waste must be characterized, manifested, labeled, and 
reported in accordance 40 CFR 264.13 and 40 CFR 264.70-77 and applicable 
territorial regulatory requirements. 

• Security must be adequate to prevent unknowing entry and minimize the 
possibility of unauthorized entry. Appropriate signs must be posted restricting 
access to the facility (40 CFR 264.14). 

• Inspection plans must be prepared and available onsite. As a minimum, the 
owner or operator must inspect areas for leaks or deteriorated containers on a 
weekly basis (40 CFR 264.174). 

• All facility personnel involved with hazardous waste management must be 
properly trained to ensure personnel can deal with emergencies and activation 
of a facility contingency plan {40 CFR 264.6}. 

• The storage facility must be equipped with a secondary containment system to 
contain 10 percent of the volume of the containers or the volume of the largest 
container, whichever is greater (40 CFR 264.175.). Incompatible wastes must 
be stored separately with separate containment structures. 

• Containers holding reactive wastes must be located at least 50 feet from the 
facility's property line (40 CFR 264.176). 

• A facility located in a 100-year floodplain must be designed, constructed, 
operated, and maintained to prevent washout of any hazardous waste by a 
1 OO-year flood, unless the owner or operator can demonstrate to the regulatory 
authority this is not required per 40 CFR 264.18. 

8.2.2 U.S. Virgin Islands Codes. 

a. Building Code. The applicable territory and local building code for the FFS is 
the Virgin Islands Code (VIC) title 29, Public Planning and Development. 
Chapter 5, Building Code, is relevant to permits, inspections, and other 
applicable codes. The Virgin Islands also refers to the Uniform Building Code 
for certain applications. Chapter 3 addresses zoning, subdivision, and 
conservation. 

b. Fire Codes. In addition to the applicable articles of the Uniform Building Code, 
VIC title 29, paragraph 312 (c) may apply for fire resistance and fire protection 
for interim storage facilities. 

Requirements for the storage of explosives are provided in the VIC (23 VIC § 
712 and 713). Explosives must be stored in approved explosive magazines 
located at distances from neighboring buildings, highways, and railways that 
conform with the American Table of Distances for Storage of Explosives. 

In most cases, the safety regulations of the Army should be more than 
adequate to meet these requirements, except possibly in the area of permitting, 
notice to local officials in the event of problems, and inspection requirements. 
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c. Environmental Regulations. Interim storage facilities at FFS should meet the 
environmental regulations contained in the VIC. Facilities should be sited in 
compliance with the coastal zone permit. In addition to chapter 3 (Zoning) and 
chapter 5 (Building Code), a coastal zone permit is required since Water Island 
is in the first tier of the coastal zone. Coordination will need to be conducted 
with the U.S. Virgin Islands regulatory officials to confirm that permits are not 
required, if operated as a CERCLA site. 

8.2.3 Local Codes. There are no local codes that apply other than the U.S. Virgin 
Islands regulations and codes addressed in paragraph 8.2.2. 

8.2.4 Army Regulations. Design or selection of interim storage facilities at FFS 
should meet the following Army regulations (ARs): 

• AR 50-6: Chemical Surety. 
• AR 190-11: Physical Security of Arms, Ammunition, and Explosives. 
• AR 190-59: Chemical Agent Security Program. 
• AR 200-1: Environmental Quality, Environmental Protection and Enhancement, 

June 1982. 
• AR 385-10: Army Safety Program. 
• AR 385-30: Safety Color Code Marking and Signs, October 1983. 
• AR 385-61: Army Toxic Chemical Agent Safety Program. 
• AR 385-64: Ammunition and Explosive Safety Standards. 
• AR 420-70: Buildings and Structures, November 1976. 
• AR 420-90: Fire Protection, February 1985. 
• AR 700-112: Portable Buildings, September 1985. 

8.2.5 Army Material Command Regulations. 

a. AMC-R 385-100: Safety Manual. Provides guidance on storage of munitions, 
including quantity distance requirements from storage areas to inhabited areas 
for protection of the public. 

b. AMC-R 385-131: Safety Regulation for Chemical Agents H, HO, HT, GB, and 
VX. Provides guidance for storage of chemical agents and munitions. 
References AMC-R 385-100 for final determination of separation distances from 
inhabited areas. 

8.2.6 Army Technical Manuals. 

a. TM 3-250: Storage, Shipment, Handling, and Disposal of Chemical Agents and 
Hazardous Chemicals. . 

b. TM-Series. Depending on the type of structure and materials of construction, 
some or all of the following technical manuals (TMs) should apply to the design 
and procurement of the interim storage facility at FFS. 
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• TM 5 -744: Structural Steelwork 
• TM 5-809-1: Load Assumptions for Buildings 
• TM 5-809-2: Concrete Structural Design for Buildings 
• TM 5-809-4: Steel and Aluminum Structural Design for Buildings 
• TM 5-809-10: Seismic Design for Buildings 
• TM 5-810-1: Mechanical Design Heating Ventilating and Air Conditioning 
• TM 5-811-1: Electric Power Supply and Distribution 
• TM 5-812-1: Fire Protection Manual, April 1977 
• TM 5-853-1: Designing for Security 
• TM 5-1300: Structures to Resist the Effects of Accidental Explosions 

8.2.7 U.S. Army Corps of Engineers Guide Specifications. The following are two 
of the U.S. Army Corps of Engineers (USACE) guide specifications (CEGS) that may 
apply to the procurement and construction of an interim storage facility. Depending on 
the type of structure chosen, numerous additional guide specifications in every 
engineering discipline should apply. 

• CEGS 07270: Firestopping 
• CEGS 16721: Fire Detection and Alarm Systems 

8.2.8 Army Field Manuals. 

• FM 19-30: Physical Security 

8.2.9 Army Pamphlets and Handbooks. 

• Army Pamphlet 385-61: Safety, Toxic Chemical Agent Safety Standards (Draft) 
• MIL-HDBK-1008A: Fire Protection For Facilities Engineering, Design, and 

Construction 

8.2.10 Department of Defense. The following Department of Defense (DoD) 
documents apply to construction of interim storage facilities. 

• AEI Instructions: Architectural Engineering Instructions for Government 
Construction Projects 

• DoD 4270.1-M: Construction Criteria 
• DoD 5100.76-M: PhYSical Security of Sensitive Conventional Arms, 

Ammunition, and Explosives 
• DoD 6055.9-STD: Ammunition and Explosives Safety Standards, July 1984 

8.2.11 American Concrete Institute. 

• ACI 318-89, R93: Building Code Requirements for Reinforced Concrete 
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8.2.12 American Institute of Steel Construction. 

• AISC Specification: Specification for Structural Steel Buildings, Allowable 
Stress Design and Plastic Design, June 1, 1989 

• AISC Load Resistance Factor Design Specification for Structural Steel 
Buildings, September 1, 1986 

8.2.13 U.S. Army Corps of Engineers Standards. Design performed for or under 
the jurisdiction of the USACE may have to comply with criteria established by the 
responsible USACE office. In the case of military construction, there may be two 
USACE offices involved (for example, the Huntsville Division and the division or district 
having jurisdiction over the area where the non-stockpile site is located). 

• HNDM 1110-1: Design Manual for Architect-Engineer and USAEDH Personnel, 
U. S. Army Engineer Division, Huntsville (USAEDH), Huntsville Alabama 

• SWD-EIM: Southwest Division Engineering Instruction Manual (for project sites 
located in the area under the jurisdiction of the Southwest Division of the 
USACE) 

8.3 Facility Siting 

8.3.1 Siting Requirements. Siting for the interim storage facility should conform to 
the most restrictive requirements of the applicable territorial codes and the following: 

• AMC-R 385-100: Army Material Command Safety Manual 
• AMC-R 385-131: Army Material Command Safety Regulation for Chemical 

Agents H, HD, HT, GB, and VX 
• 000 4270.1-M: Department of Defense Construction Criteria 
• RCRA: ResoLirce Conservation and Recovery Act 
• CERCLA: Comprehensive Environmental Response, Compensation, and 

Liability Act 
• MIL-HDBK-1008A: Military Handbook for Fire Protection for Facilities 

Engineering, Design, and Construction 
• 29 CFR 1910: Occupational Safety and Health Act (OSHA) Standards 

As an alternative, the storage facilities may be sited in accordance with the applicable 
building codes and territorial regulations only, and then the variances that would be 
required from the applicable Army regulations could be considered. 

The siting of interim storage facilities will probably require a review by the u.S. Virgin 
Islands planning officials. Local requirements for setbacks and local zoning 
requirements should be reviewed. . 

Where possible, existing facilities should be reviewed for suitability of use as interim 
storage facilities to minimize disruption of the existing site. 
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Structures, pavement, and fencing should be arranged to ensure the proper flow of 
material and allow for access by materials handling equipment (MHE). The layout 
should also allow for movement of material into storage and out of storage. 

If possible, the interim storage facility should be sited at an elevation above the 
Federal Emergency Management Agency (FEMA) 100-year flood plain. 

8.3.2 Separation Distances. Separation distances for storage of chemical munitions 
should be as specified in chapter 11 of AMC-R 385-131 and should be considered the 
governing criteria. However, it may be necessary to deviate from these requirements 
due to the close proximity of other structures at and adjacent to the site. 

a. Public Access Exclusion Distance. To ensure the safety of the public, AMC-R 
385-131 defines the public access exclusion distance (PAED) for storage of 
agent-filled munitions containing explosives as the greater of either the 
inhabited building distance (IHBD) or the one-percent lethality distance 
[calculated from a given maximum credible event (MCE), meteorological 
conditions (such as temperature, wind speed, etc.), and permissible exposure 
levels (specified in the standard)]. The calculation of one-percent lethality 
distance will need to be performed on a site-specific basis for FFS to confirm 
siting requirements for the storage facilities. 

b. Inhabited Building Distance. The IHBD required to ensure the safety of the 
public and others not involved directly in the CWM recovery activities is based 
on the fragment hazard distance or the net explosive weight (NEW) of the 
munitions. For chemical munitions containing both explosive components and 
agent filler, the IHBD should be as shown in the applicable tables in AMC-R 
385-100 based on the hazard class involved. Per AMC-R 385-131, most 
chemical munitions within AMC are (12) 1.2 (that is, category 12, class 1.2) 
hazard class, which would require an IHBD of 1200 feet based on table 17-10 
of AMC-R 385-100, and an explosive quantity not exceeding 500,OOO-pounds 
NEW. IHBD cannot be reduced by providing barricades or using igloos (such 
as earth-covered magazines) for storage. However, the NEW of materiel which 
will be stored in the interim storage facilities is expected to be much less than 
500,000 pounds. 

c. Unbarricaded Intraline Distance. The unbarricaded intraline distance (UBID) is 
applicable to separation of related operations, facilities, and support facilities 
within the operating area. This distance is specified in AMC-R 385-100 based 
on the hazard class of the explosives or munitions. From table 17-10 of AMCR 
385-100, UBID is 600 feet based on an explosive quantity not exceeding 
500,000 pounds NEW. This distance can be reduced to 200 feet for explosive 
quantities less than 5000 pounds and can also be reduced by providing 
barricades between the explosive source and the other facilities to meet the 
requirements of the barricaded intraline distance (BID). 
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d. Magazine Distance. The distances between barricaded structures or igloo-type 
storage magazines for munitions containing both chemical agent and explosives 
should be as specified in AMC-R 385-100. For storage of (12) 1.2 hazard class 
munitions, this distance depends on the type of magazine and their direction of 
orientation (that is, front, rear, or sides). For storage of dissimilar class 6.1 
agents (without explosives), the magazine distance is 50 feet. 

e. Public Highway and Railroad Distance. A separation distance for protection of 
the public should be as defined in AMC-R 385-131. All state and mUlti-lane 
interstate highways and major railroad lines should be considered inhabited 
areas, and the greater of the public traffic route (AMC-R 385-100) or the one
percent lethality distance should govern. Additional guidance is contained in 
section" 11 of AMC-R 385-131. 

f. Other Spacing Considerations. In the event that more than one structure is 
required in the facility, lateral spacing between structures should be based on 
the most restrictive requirements of AMC-R 385-100 or 385-131, or the fire 
separation requirements of the applicable fire codes and MIL-HDBK-1008A. In 
addition, per 40 CFR 264.176, containers holding reactive wastes must be 
located at least 50 feet from the facility's property line. Since CWM has been 
categorized as a reactive waste, this requirement would apply. 

8.3.3 Siting Options. During a site visit in January 1993, the Army discussed the 
possibility of using existing WWII ammunition bunkers for interim storage of CWM. 
The WWII bunkers under consideration are located at the north end of Water Island 
and in the Old Submarine Base in the Krum Bay Area of St. Thomas. Another 
possibility for an interim storage facility is to site portable storage structures in the 
Flamingo Bay area at the south end of Water Island. Figure 8-1 shows the location or 
proposed location of these storage structures. Each of these alternative sites are 
evaluated in this section in terms of their ability to meet the separation distances 
addressed in section 8.3.2, their proximity to populated areas, and their proximity to 
areas where CWM is most likely to be recovered. 

a. Install a Portable Facility in the Flamingo Bay Area. The Flamingo Bay area is 
located at the southern end of Water Island. This is the area where bombs 
were uncovered during the incident in 1966. Two portable storage structures 
could be sited in the flat area across the road from the warehouse structure, 
between the Flamingo Bay landfill area and area 4. The structures may also be 
sited on the pad at the metal warehouse within the Flamingo Bay area. Space 
is limited in the Flamingo Bay area and the site would need to be further 
reviewed before an exact location could be identified. This general area is 
located between 300 and 500 feet from the nearest island resident and is 
approximately 4 feet above sea level. 

8-10 



0 

';l> 
'Z 
'Z 48 
~ 

54 t"' 

54 

Figure 8-1. Interim Storage Facility Siting Options 
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The major advantage to locating the facility in this area is that, based on the 
prevailing wind direction (as defined in section 2.2.6), the storage facility would 
be located downwind from the majority of the Water Island population and St. 
Thomas residents. Of the three storage locations under consideration, the 
Flamingo Bay area would have the minimum amount of -downwind residences 
(approximately 16). Based on the 1966 incident, it is expected that this is the 
most likely area on the island where CWM would be recovered. The facility 
would be in close proximity to former test areas 4 and 5 where the majority of 
the CWM testing was conducted. If CWM is recovered in these areas, 
transportation to the interim storage facility would be minimal and through 
unpopulated areas. In addition, minimal road upgrades would be required due 
to the short distance from the major test areas to the storage facility location. 
This area is also under the main lease holder of Water Isle, Incorporated and 
has not been sub-leased. There would be less parties involved and less 
disruption of current activities to site an interim storage facility. Flamingo Bay is 
also the area of the deep water dock. If offsite transportation by water is 
selected, transportation from the storage structure to the dock would be 
minimal. 

A disadvantage of this location is that it is only 300 to 500 feet from the nearest 
Water Island residence. The Army IHBD requirement, as defined in section 
8.3.2, would most likely not be met. There are also no existing structures at 
this end of the island which could be used as an interim storage area. Portable 
units would need to be sited. Care will need to be taken in selecting the exact 
location for the storage facility. Geophysical work should be conducted to 
determine if there is any remediation requirements for the storage facility site. 
In addition, this area is only 4 feet above sea level. FEMA drawings would 
need to be reviewed to determine if it is within the 1 ~O-year flood plain. A 
fragmentation analysis would need to be conducted on these portable storage 
facilities to determine if additional fragmentation barriers should be constructed 
for the safe storage of explosively-configured CWM. 

b. Utilizing Existing Bunkers on the Northern End of Water Island. There are two 
WWII ammunition bunkers located adjacent to test area 1 on the northern end 
of Water Island. These bunkers were constructed to support the defensive 
battery located on Water Island in 1944 and were not associated with the San 
Jose project. They are located within the Sprat Bay area adjacent to the 
marina and a private beach. One of the two bunkers has been made into a 
racquetball court. This bunker had wooden steps leading up to a door about 
two feet off the ground. The bunker is constructed of concrete and is 
approximately 25-feet wide by 40-feet long. There is electricity to the bunkers, 
but the electricity was not working during the January site visit. Approximately 
500 yards of the road leading to the bunker is dirt or dirt covered with light 
vegetation. The bunkers are approximately 200 and 500 feet from the nearest 
residence located in the marina area. 
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An advantage to these bunkers is that an existing structure could be used to 
store recovered CWM. Added protection might be provided from the bunker 
during storage of explosives. However, since these facilities were built during 
WWII and have not been maintained by the Army, a structural analysis would 
need to be conducted to ensure they are adequate for interim storage. As 
currently constructed, the facility would not provide vapor containment for the 
chemical agent. 

One disadvantage associated with this site is that it is upwind of the majority of 
the Water Island residents plus the western end of St. Thomas. Also, the 
bunkers are at the end of Water Island opposite from where CWM would most 
likely be recovered. Items recovered at the south end of the island would need 
to be transported through populated areas to the storage bunkers, adding 
additional risk to the program. In addition, if a decision is made to transport the 
items offsite by water for treatment, recovered CWM would need to be 
transported back to the south end of the island to the deep water dock. Since 
island residences are within 300 to 500 feet, the Army IHBD would most likely 
not be met. In addition, these bunkers are located within the Sprat Bay area, 
which involves a second tier of subleasing from the major lease holder. 
Additional parties would need to be involved in obtaining approval to use this 
site. 

c. Utilizing Existing Bunkers in the Krum Bay Area of Sf. Thomas. During the 
January 1993 site visit to the U.S. Virgin Islands, Mr. "Chickieu Morciglio of the 
U.S. Virgin Isrands Territorial Emergency Management Agency (VITEMA) 
indicated that VITEMA has 12 bunkers located at the old submarine base in the 
Krum Bay area on St. Thomas. These bunkers were used to store WWII 
munitions during that era. Currently, they are empty with the exception of one 
which contains explosives stored by the Federal Aviation Administration (FAA) 
for excavation purposes. There are no utilities at these sites. According to Mr. 
Morciglio, these bunkers may be available for Army use. -

A major disadvantage to this option is that as items are uncovered, they would 
need to be transported from Water Island to St. Thomas. The transportation 
associated with moving the CWM and the movement of CWM from a relatively 
remote island to one that is heavily populated and a major tourist area does not 
appear prudent, given the potential hazard associated with any recovered 
CWM. Based on figure 2-27, which provides the residential population in the 
Krum Bay area, this is one of the most populated areas on St. Thomas with 
3342 residents. The risk associated with storage and transport in this area 
would be greater on St. Thomas, since it is a more populated area than Water 
Island and many residents are located downwind of these bunkers. An 
advantage to this site is that these facilities may provide some explosion 
protection during storage of explosively-configured CWM. As currently 
constructed, the facility would not provide vapor containment for the chemical 
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agent. A structural analysis would need to be conducted for the storage 
bunkers since they have not been maintained by the Army. 

8.3.4 Siting Recommendations. Of the three sites considered for an interim storage 
facility, the preferred option is to install a portable facility in the Flamingo Bay area. 
The Krum Bay area on 8t. Thomas is not recommended because of the additional 
transportation involved and the requirement to move any recovered CWM from a fairly 
remote area to a major tourist area on a separate island. Of the two sites considered 
on Water Island, neither can meet the Army's IHBD requirements. However, these 
distance requirements were derived for the storage of large quantities of CWM at a 
storage installation and may not be as applicable for small quantities of recovered 
CWM. The risk associated with storage of CWM is reduced at the Flamingo Bay area, 
which is less populated and downwind of the majority of the Water Island population. 

8.4 Storage Facilities 

The following paragraphs describe options for portable storage facilities that could be 
sited in the Flamingo Bay area and further describe the existing fixed facilities located 
on Water Island and 8t. Thomas. 

8.4.1 Portable Storage Structures. Portable storage structures include those 
storage structures that are prefabricated and shipped to the site fully assembled or 
that can be erected with a minimum amount of work at the site. These facilities may 
also be reusable, depending on the extent of contamination and their ability to be 
decontaminated before they are relocated. Generic types of structures meeting these 
criteria and providing various levels of protection include the following: 

a. Fabric Structures (Type P1). The fabric structure is a tent-like structure with a 
supporting metal framework. Fabric structures are capable of enclosing a large 
area, require a minimum of foundation preparation and setup time in the field, 
and can be designed with a negative-pressure ventilation system to contain 
gaseous leaks. However, it does not provide a great deal of intrinsic security. 

b. Prefabricated Hazardous Waste Storage Modules (Type P2). The prefabricated 
hazardous waste storage module is a prefabricated, usually steel structure that 
can be supplied to meet a variety of waste storage needs, codes, and 
regulations. These modular storage units are available from various vendors 
and are used to store materials including flammables, various hazardous 
wastes, and medical wastes. These units incorporate features such as built-in 
false floors and sumps to contain any leaks or spills. They are available in a 
variety of shapes and sizes and are limited mainly by transportation and 
shipping considerations. They setup quickly, requiring a minimal amount of 
foundation work for most sites. Due to their heavy steel plate construction, 
many models provide a significant level of security. 

8-14 



c. Prefabricated Class I Magazines (Type P3). The type P3 prefabrication class I 
magazine is actually a variation of the type P2 prefabricated hazardous 
waste/flammable storage module described in the previous paragraph. Some 
vendors of prefabricated storage units have a hardened version of their 
structure available. This structure has the same metal (usually steel) skin 
construction, but the walls and roof are of a sandwich-type construction. The 
space between the inner and outer steel shell can be filled with sand, wood, or 
concrete to obtain the required blast resistance. Other features of this structure 
are as described with the type P2. 

8.4.2 Fixed Structures. Fixed structures include structures which require significant 
foundation and field installation work when compared to the portable structures 
identified in paragraph 8.4.1. Several fixed structures are described in section 5 of the 
Generic report. Here, focus is placed on the configuration of the existing fixed storage 
structures and WWI I bunkers already located on Water Island and St. Thomas. 

Based on the dimensions and general configuration of the bunkers on Water Island, it 
is believed that they are a standard concrete arch magazine (type F5). This is an 
Army Standard Design storage magazine specified as magazine, concrete oval-arch, 
earth-covered, as shown on USACE drawings coded STD 33-15-74. This structure 
consists of a cast-in-place concrete arch enclosure with concrete sidewalls, a retaining 
wall, and blast door in the front and an earth cover over the arch. An example of the 
standard concrete arch magazine is shown in figure 8-2. 

The WWII bunkers on St. Thomas were not inspected during the January site visit, but 
based on their description, it is believed they are similar to those on Water Island and 
would be of the F5 type. 

8.4.3 Cost Comparison. The approximate (order of magnitude) costs of constructing 
interim storage facilities are provided in table 8-1. Because the facilities vary in size, 
the cost per square foot of storage area is included in table 8-1 to provide a 
meaningful cost comparison. 

At FFS, the fixed facilities under consideration are already constructed. Costs 
associated with using a fixed facility would result from upgrading the roads to transport 
the CWM to these facilities and upgrading the facilities to meet Army, Federal, and 
territorial requirements. The cost in the table for the construction of fixed facilities is 
provided for informational purposes only. 

Costs in table 8-1 are exclusive of security and fire protection systems. Also, they do 
not include engineering, design, and construction management. Demolition of fixed 
facilities and removal of portable facilities after their mission has been completed are 
not included in these estimates. 
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Figure 8-2. Type F5 Earth-covered Concrete Magazine (Cross-section) 
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Table 8-1. Cost Comparison of Interim Storage Facilities 

Fixed or 
Portable Type Description 

Portable1 P1 Fabric structure3 

Portable1 P2 Prefabricated hazardous waste 
storage module 

Portable1 P32 Prefabricated class I magazine 

Fixed4 F1 Pre-engineered building 

F3 Low volume standard steel arch 
Fixed4 magazine 

Fixed4 F5 standard concrete arch magazine 

Fixed4 F6 Government standard hazardous 
waste storage building 

NOTES: 

1 Does not include site preparation. 
2 Does not include fire protection system. 
3 Explosion protection and bullet resistance not included. 
4 Does not include demolition and site restoration. 
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Storage Construction 
Area Cost 

Square Foot ($ Thousands) 

720 9 

144 20 

60 10 

1440 98 

378 88 

1700 256 

1440 243 

Cost per 
Square Foot 

($) 

13 

139 

165 

68 

233 

151 

169 



In general, the portable facilities would have the advantage of being relocated and 
reused at another site or reused for storage of other hazardous materials. Also, if 
additional storage is required, additional modular units may be added without 
interrupting operation of the existing units. 

Minimal lighting and electric power are assumed in the estimate. The estimate does 
include foundation cost and site work for fixed facilities, but these costs are not 
included for portable facilities because they vary over such a wide range. 

8.4.4 Recommended Storage Structure. If a portable structure is selected for FFS, 
it is recommended that the prefabricated class I magazine (type P3) be selected 
because of the additional safety features it provides. A fragmentation analysis should 
be conducted on this facility if it is used to store explosively-configured items. In 
addition, the facility should be environmentally controlled at FFS. 

8.5 Physical Security Analysis 

The following paragraphs assess the threat and vulnerability of the interim storage 
facility to determine the physical security requirements of the recovered CWM at FFS. 
This physical security analysis is developed for possible interim storage sites on Water 
Island. If a decision is made to use the WWII bunkers on St. Thomas, the analysis 
could be modified to fit that situation. 

8.5.1 Threat Assessment. The threat assessment developed for an interim storage 
facility at FFS utilizes the most recent Department of the Army (DA) unclassified 
postulated threat for chemical agents. It identifies threat profiles and compares them 
to threat categories to determine the postulated threat for each category. 

Generally, DA guidance for the conduct of threat assessments specifies that liaison 
with local law enforcement agencies (LLEAs) and certain government investigative 
agencies be carried out to further define the types and level of threat confronting a 
specific facility or site. Because of the likelihood that it will be a year or so before FFS 
recovery operations will commence, this report considers threat categories based on 
the DA-postulated threat and observations made during the January 1993 site visit. 
When and if it is determined that CWM is to be recovered from Water Island, 
coordination with LLEAs and government agencies should confirm that no significant 
change in threat has developed during the period ensuing from the time of this 
scoping study to the time of initiation of recovery operations. 

a. Department of the Army-Postulated Threat. There is no known DA-postulated 
threat statement for recovered CWM. In the absence of such a statement, the 
approved and unclassified postulated threat for chemical agents was chosen as 
a point of departure for assessing the threat. The following discussion is based 
on that postulated threat, which was concurred with by the Defense Intelligence 
Agency (DIA) on 28 October 1991 in response to DA's request for review and 
comment. 
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This postulated threat appears greater than that facing recovered CWM, largely 
on the basis that recovered CWM possesses limited value or utility to an 
adversary. Its monetary value is limited, if any, and its military use has likely 
degraded over time. Additionally, such materiel is generally recognized as 
being available in the open market. The materiel's chemical composition is well 
known, and an individual with the education and necessary equipment could 
produce limited quantities in a clandestine manner. 

Currently, DA identifies the threat in terms of bulk-form chemical agents 
(categories I, II, III, and IV), research quantities (category V), and threat as it 
relates to intemal sabotage, theft, or diversion of agent materiel. 

While" recovered CWM does not clearly fit into the five categories described in 
AR 50-6, it is considered to be similar for purposes of this assessment. 
Although AR 50-6 (Draft) treats the materiel as conventional category " 
explosives at the recovery site, it is noted that when moved to a chemical 
surety installation it regains its status as chemical surety materiel (CSM). There 
is no known or current Army-approved postulated threat for category /I 
conventional explosives. 

b. Threat Profiles. In general, an adversary can be described as posing a 
relatively low, moderate, or high threat to a target. At FFS, the target is the 
proposed interim storage facility on Water Island and profiling involves analysis 
of the following four factors: 

• motivation, 
• opportunity, 
• skill and knowledge, and 
• resources 

In terms of the four criteria described, a low-level threat exists when an 
adversary has little motivation to carry out an attack or other factors limit that 
capability. A moderate threat exists when an adversary possesses some 
degree of motivation and some measure of the other criteria described. A high
level threat exists when an adversary combines a reasonably heightened 
motivation with resources, skill and knowledge, and opportunity. 

c. Threat Assessment. The threat categories assessed included the following: 

• criminal, 
• terrorist, 
• saboteurs, 
• disaffected persons, 
• protest groups, 
• disgruntled employees, 
• curiosity seekers, 
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• foreign intelligence services, and 
• insiders, 

Given the type of items which would most likely be recovered from Water 
Island, the assumption that they would most likely not be in a useful condition, 
and the relatively low level of attractiveness of likely deteriorated CWM to most 
of the groups listed above, the overall threat is considered to be in the low to 
moderate range. 

8.5.2 Vulnerability Assessment 

a. Design-Basis Threat. Design-basis threat involves comparing the postulated 
threat directed against an asset or protected area with existing and alternative 
protective measures, to develop an overall security system that reduces the 
threat posed to an acceptable level of risk. 

In developing security for an interim storage facility on Water Island, security 
should be built on six fundamental elements: 

•. deterrence, 
• delay, 
• detection and assessment, 
• neutralization, 
• planning, and 
• procedures. 

Additionally, physical protective measures should be compared for the site, and 
a determination of the site's vulnerability should be assessed based on the 
presence or absence of those measures. These are grouped as follows and 
then compared with the threat categories to determine vulnerability. 

• barriers, 
• guard force, 
• lighting, 
• signing, 
• access control, 
• communications, 
• locks and keys, 
• intrusion detection and assessment, and 
• supplementary measures. 

In much the same fashion as the threat is assessed, the specific vulnerability 
for each of the identified measures can be low, moderate, or high. To reduce 
identified vulnerabilities, a combination of protective measures can be applied. 
For the most part, these incrementally contribute to eliminating or reducing an 
identified vulnerability. 
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A low degree of vulnerability exists when an adversary's capability is 
significantly reduced and the likelihood of the adversary's success is minimized. 
At this level, the adversary's motivation to act is minimal and his or her skill and 
knowledge is effectively countered. Additionally, opportunity to act is reduced 
or eliminated and the resources (such as equipment, time, and money) 
reasonably available to the adversary have been taken into account and 
countered by the measures employed. 

Moderate vulnerability exists when the attacker possesses a reasonable 
capability to successfully act, when there is a fair likelihood of success, and 
when personal risk is acceptable. Such a situation exists when the adversary 
has a relatively high degree of motivation, possesses the skill and knowledge 
required to carry out the act, and has access to the resources and opportunities 
required. 

A high degree of vulnerability exists when adversaries perceive themselves as 
having the opportunity, requisite skills and knowledge, required resources, and 
a reasonable expectation that the attack will be successful. Personal risk is 
viewed as being minimal and acceptable. Such situations arise most frequently 
when only minimal security measures are employed, when planning is 
ineffective, and when procedures are not documented. 

b. Deterrent Measures. Deterrent measures are those th~t create the perception 
that an attack is likely to be unsuccessful, eroding an adversary's motivation 
and somewhat denying opportunity. 

The interim storage facility would be vulnerable if fencing is not emplaced 
around it. Installation of a fence surrounding the storage area would provide a 
measure of deterrence to all threat categories except the insider. It would also 
provides a legal line of demarcation. Fencing of the storage facility should be 
consistent with DA's concept of providing concentric rings of security, beginning 
with the outer most boundary and working inward. The remoteness of Water 
Island and the fact that it is only accessible by water serves as a deterrent to 
intruders. Water Island can be accessed by the public ferry service from St. 
Thomas. This is not well known or very well publicized to the tourists on St. 
Thomas. The ferry service typically docks in the center of Water Island. Since 
there is no public transportation on Water Island, the individual would need to 
walk to the interim storage area, proposed to be located at the south or north 
end of Water Island. These sites are approximately one mile from the dock 
used by the ferry service. 

c. Delay Measures. Delay measures afford protection by preventing the 
adversary's movement toward the target or by shielding the target from the 
intruder. They cause the attacker to use tools available within the area or 
which are brought from outside, and contribute to detecting an attack. 
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The likelihood of detecting and defeating an intruder increases with time. 
Similarly, an adversary may be dissuaded from an attack because it is likely to 
be unsuccessful or that the personal risk too great. Building in delay time as a 
part of the overall security system enhances the security of the target area, 
reduces an intruder's motivation, and aids in neutralizing an attack. 

The interim storage structure may provide a degree of delay, especially from 
forced-entry attack by an adversary. This structure should be considered part 
of the overall protective system, although no specific structure has been 
identified. Open storage of materiel creates a significant vulnerability, which 
may be lessened to some minor degree by putting such materiel in locked 
containers; however, readily-available hand tools (such as bolt cutters) can 
defeat most lightweight metal containers. 

Providing fencing, if properly installed, around the interim storage facility 
somewhat increases delay, but not significantly, by confronting the adversary 
with an additional barrier, both entering and leaving. In addition, fencing serves 
as a limiting boundary beyond which only authorized persons may proceed. 

Since Water Island is open to the public, access to the Flamingo Bay area and 
the WWII bunkers at the north end of the island is not denied. The Sprat Bay 
area located at the north end of the island has no-trespassing signs, but this 
does not deter residents in that area. Access may be somewhat delayed since 
there is no public transportation on Water Island. Casual and curious 
individuals might not readily visit these areas of the island. The road network in 
the Flamingo Bay area is largely in disrepair and there are no beaches, only a 
landfill and trash dumps in the area. The absence of a barricade or gate at the 
south and north end of the island makes the areas vulnerable if an individual is 
aware of the interim storage of CWM and wants to access these areas of the 
island. 

Lock-and-key control measures should be applied to the interim storage facility, 
as well as gates which provide access into the temporary storage area. The 
lack of controlled locks and keys enhances the intruders motivation by 
reinforcing the perception that an attack will be successful. While locking 
hardware can provide varying delay time, depending on the hardware used, the 
absence of such locks and of controls over keys may serve as a motivator to 
an intruder and be seen as increasing his or her opportunity to achieve 
success. In the case of an insider, the lack of key-control procedures creates 
an unacceptable· vulnerability. 

d. Detection and Assessment Measures. Detection and assessment measures 
are designed to detect an adversary's presence and support a response to 
counter the identified threat. Detection measures range from simple and direct 
observation of the protected asset to sophisticated intrusion detection systems 
(IDS) with closed-circuit television monitOring at a remote location or in 
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proximity to the asset. Included in detection measures are badge-and-pass 
systems, which assist in the control and movement within and between areas. 

Without continual surveillance or alarming of the proposed interim storage 
facility and without siting in such a way as to ensure direct observation of the 
facility's entranceway, detection of an intruder is assessed as having a 
probability equal to or approaching zero. 

Should recovered CWM be discovered and temporarily stored at the site in an 
interim storage structure, controls over movement within the area would need to 
be instituted to decrease the vulnerability. In addition, a badging system, which 
identifies persons with authorized access to recovered CWM, would need to be 
instituted. 

In general, the absence of detection measures at the proposed storage 
locations would lead to a high degree of vulnerability. Unless surveillance can 
be maintained on the structure, lighting employed to enhance surveillance, and 
movement-control applied for individuals involved with the recovered materiel 
and other aspects site operations, the storage facility would be highly 
susceptible to an adversary. Detection is critical to effectively counter the threat 
posed by insiders, criminals, and disaffected persons. 

e. Countermeasures. Countermeasures are designed to defeat an adversary 
when detected and correctly assessed. They are incorporated into the overall 
security system for a protected area and include the response employed, 
degree of force authorized, means of communication, and any other 
supplementary measures. The absence of a means of effectively countering an 
adversary would pose an unacceptable risk to an operation, no matter how well 
developed other measures are. 

Overall, the absence of an effective, written plan to provide adequate 
communications and a response force in a timely manner, should an adversary 
attack be initiated, would create a significant vulnerability. While future security 
enhancements may make adequate provision for deterring, delaying, and 
detecting adversaries, the absence of a means of defeating the attacker is a 
critical deficiency in any security system. Should the system fail to provide 
such a means and should that fact be commonly known, then criminals and 
disaffected persons will see little personal risk and be even more motivated. 

1. Planning Measures. To successfully manage security at a Site, as required by 
Army regulations, an overall physical security plan should exist. This plan 
documents all security measures employed, provides copies of supporting 
procedures, and identifies contingency plans which may have been prepared for 
the site. The physical security plan will typically address barriers, lighting, 
guard orders and procedures, access controls and badging, lock-and-key 
control measures, and any supplementary measures employed. 
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Contingency planning, although desirable, cannot contemplate all possible 
events. If a particular event is known to be likely to occur, then a contingency 
plan should be prepared. Based on AR 50-6 (Chemical Surety) (Draft), only 
one such plan is apparently necessary: a Chemical Accident or Incident 
Response and Assistance (CAIRA) plan, which includes a security annex to it. 
Other contingency plans, which may be necessary in the future, depending on 
events, would be a civil demonstration and crowd control plan, and a security 
plan to support movement operations involving recovered CWM. 

g. Procedural Measures. Procedural measures involve the internal procedures 
used in day-to-day security operations. Included within this category are written 
procedures for the lock-and-key control measures, badging, and guard orders. 
Such prbcedures, sometimes referred to' as standard operating procedures 
(SOPs), are used by security and site operating personnel to ensure 
compliance with requirements contained in the physical security plan or 
elsewhere. 

The lack of procedures would pose a moderately-high vulnerability at the 
storage facility, because operating personnel would not have a ready reference 
to guide them in carrying out their duties. Any lock-and-key procedures should 
clearly spell out exactly who is authorized to be issued keys. Similarly, any 
badges used at the site should have in-place procedures for badge issue, 
recovery, and which badges permit access to various areas (for example, the 
interim storage facility). 

h. Accepted Risk. Accepted risk is the concept acknowledging that absolute 
protection of an asset or an area is not possible on the basis that all 
occurrences cannot be foreseen. It recognizes that application of reasonable 
and cost-effective protective measures can reduce vulnerability to a level that 
minimizes risk and makes further improvements unnecessary. 

8.5.3 Analysis of Physical Security Requirements. The following paragraphs 
analyze the Army's minimum physical security requirements for sites storing recovered 
chemical agent materiel. Paragraph 11-5.d. of AR 50-6 (Draft) adopts, by reference, 
the provisions of AR 190-11, Physical Security of Arms, Ammunition, and Explosives 
(AA&E), for recovered chemical agent materiel. In so doing, the Army has prescribed 
that such materiel will be afforded protection associated with category II conventional 
AA&E. This provides the basis for determining security requirements for such 
materiel, while being maintained in a field storage configuration for the recovered 
chemical agent materiel at formerly used defense sites (FUDS). 

The Army's approach provides latitude and flexibility in storage of such materiel and is 
consistent with 000 policy with respect to security of conventional explosives. 000 
Manual 5100.76-M (Physical Security of Sensitive Conventional Arms, Ammunition, 
and Explosives) acknowledges the need to tailor security to local conditions, based on 
practicality and cost, rather than specific security requirements described in the 000 
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manual. Similarly, Paragraph 5-8.c. of AR 190-11 recognizes the need to provide 
flexibility for AA&E in temporary storage. While not defining the terms temporary or 
field storage, AR 190-11 prescribes broad requirements for such situations. These 
requirements are: 

• perimeter barrier, either temporary or permanent; 
• guard surveillance (post guards or onduty personnel); 
• security lighting during hours of darkness or reduced visibility; 
• inventory, accountability, and control; 
• posted restricted area; 
• access controls; and 
• communications. 

This analysis of physical security requirements examined requirements related to 
drained and undrained chemical munitions to ascertain whether different security 
requirements might be applicable to the two different types of munitions. From a 
policy standpoint, the Army does not differentiate between requirements for the two 
types of munitions, but instead treats both as recovered CWM. Therefore, for security 
purposes, both types of rounds should be treated in the same manner. 

From a risk categorization standpoint, as outlined by both DoD 5100.76-M and AR 
190-11, CWM recovered at FFS qualifies as sensitive; thus, this forms the basis for 
determining security requirements under the provisions of AR 190-11. 

The requirements outlined in the following discussion are limited to physical protective 
measures. 

a. Barriers. Category II storage areas are required to be surrounded by security 
fencing. This fencing, at the minimum level, should be type FE-5, with 
6-foot-high fabric. USACE drawing 40-16-08 provides specific details of the FE-
5 fence. This type of fence consists of a chain link design (galvanized, 
aluminized, or plastic coated woven steel) with a 2-inch mesh, 9-gauge 
diameter wire. In the case of FFS where no outer barrier eXists, there should 
be two concentric fences around the interim storage facility, with a 30-foot 
distance between the two. 

Perimeter fences surrounding the protected area should have clear zones that 
extend 12 feet on the outside and 30 feet on the inside of the fence, assuming 
that available real estate permits. In addition, clear zones should be free of all 
obstacles and growth greater than 8 inches in height. The clear zone 
requirement may impact on the actual siting of any interim storage structure 
used for recovered CWM. 

b. Guard Force. Security force requirements for recovered CWM storage areas 
can be kept to a minimal number, especially when coordination with local law 
enforcement is established. In the case of FFS, there is no local guard force 
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on Water Island. Communications should be linked with the guard force on St. 
Thomas to request backup, as required. The guard force at the interim storage 
facility may be either government or a contractor. Essentially, the guard force 
requirements entail ensuring that other functional areas (for example, 
lock-and-key control) addressed in this discussion are carried out in accordance 
with established written procedures, supporting and detailed in the physical 
security plan. 

If continual surveillance of the storage area is not maintained by the presence 
of a guard, the interim storage structure should be checked by a security patrol 
on a periodic basis (usually every two hours). At FFS, it is recommended that 
a single guard be on duty on a continuous basis, 24-hours-per-day at the 
interim storage facility. This same guard service may also be used to provide 
security at nearby areas undergoing remediation. If continual surveillance is not 
employed, then an intrusion detection system (IDS) will be necessary during 
nonoperational periods; however, patrol checks should still be conducted at 
least once every 24 hours. Patrol checks may be conducted by either contract 
security, local law enforcement, or even site operating personnel. Given that 
operations within recovered CWM storage area will likely require a guard's 
presence for greater than 8 hours each day, continuous surveillance appears to 
be a more practical solution. 

c. Lighting. At a minimum, security lighting should be provided for the exterior 
doors for all storage structures. The switches for the lighting should be 
installed so that they are not accessible to unauthorized individuals; thus, 
switches will require that they be protected and secured with locks, if located in 
an unprotected area (for example, placed on electrical poles within the 
protected area). In addition, lights should be protected by placing wire-mesh 
screens or protective lenses over the lighting source. 

d. Signing. The outer perimeter fence installed around a recovered CWM storage 
area should have restricted-area signs placed at distances no greater than 
every 100 feet along the perimeter barrier. Specific wording of those signs 
should be in accordance with AR 190-13. 

e. Access Control. Access, in terms of recovered CWM, should be controlled to a 
greater extent than that associated with conventional category II munitions. For 
example, AR 50-6 (Draft) requires that direct access to recovered chemical 
agent materiel be limited to personnel knowledgeable in the safety, security, 
custody, and accountability of chemical agents. This requirement sets the 
stage for establishing a badging system which aids in ensuring that only 
authorized persons are involved in the control, movement, and storage of such 
materiel. 

While AR 50-6 (Draft) does not require that persons involved with recovered 
CWM be a part of the chemical-Personnel Reliability Program (PRP), it does 
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mandate the use of the two-person rule for access to materiel. This 
requirement is based on the need to ensure the safety of persons handling 
recovered materiel; however, the use of a badging system will serve as a 
means of enforcing this safety related requirement. 

The two-person rule establishes the necessity to employ an A and B key-and
lock system for the interim storage structure. Under this approach, no single 
individual can have access to both keys for a storage structure; instead, two 
individuals should concurrently obtain the required keys and escort one another. 

All gates into the interim storage area should be secured when not in use, 
unless continuously manned. Therefore, keys for gates into the area should be 
retained in the custody of the onduty guard. 

Additionally, AR 190-11 requires that a pass, badge, access roster, sign-in and 
sign-out system, or some combination of these be used for admission to the 
storage area. The simplest and most direct approach would be to have each 
person authorized to work within the recovered CWM storage area be provided 
with a site-specific badge. For those authorized access to the interim storage 
area, a color-coded badge could be utilized. Visitors or other persons not 
requiring routine access to the storage area could be escorted by persons 
authorized in the storage area. This does not appear to violate the two-person 
rule, as it applies to access to the interim storage structure or when moving 
materiel to or from the structure. 

f. Communication. Reliable and efficient primary and backup systems are 
required for external and internal communications. AR 190-11 requires that one 
of these be radio and that the communications system be established to 
provide notification of emergency conditions. Normally, radio and telephone 
provide the primary and secondary means of communication at sites. 

g. Keys and Locks. Since access control imposes the two-person rule under the 
provisions of AR 50-6 (Draft) for recovered CWM, an A and B key-and-Iock 
system should be instituted (although not prescribed by AR 190-11 for 
conventional AA&E). In its simplest form, this would require that two high 
security locks and hasps be placed on the interim storage structure entry doors 
and that no person be given access to both keys. Additionally, no individual 
could appear on the authorized list for keys to both A and B locks. Such an 
approach ensures the safety requirement of the two-person rule, while 
coincidentally improving security. 

AR 190-11 requires that keys be issued only by the key custodian, although 
alternate key custodians are commonly assigned. As a practical matter, keys 
may be issued by a designated supervisor or guard when on duty, so long as 
the key control register requirement is met. 
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At a minimum, a key-operated, high-security padlock and hasp (MIL SPEC P-
43607 and P43905) should be used for any operational door on the interim 
storage structure. Because of the A and B key-and-Iock requirement, two such 
locks and hasps will be necessary. An alternative to using the high-security 
hasp, but one which provides somewhat greater security, is to use the U.S. 
Navy high-security shrouded hasp (MIL-H-291181). AR 190-11 permits use of 
the high-security shrouded hasp for category II storage structures, at the 
discretion of the individual responsible for the area being protected. 

h. Intrusion Detection and Assessment. There are no specific requirements 
contained in AR 190-11 for the use of alarm systems on category II storage 
structures, so long as the structure is continuously manned or under constant 
surveillance. However, during periods when the site's vulnerability is perceived 
to have increased, unalarmed structures will be subject to increased guard 
checks during non-operating periods (for example, nights and weekends). 

8.5.4 Analysis of Interim Storage Physical Security Measures. The following 
paragraphs address physical security measures recommended for the proposed 
interim storage facility at FFS. Minimum recommended security measures necessary 
to achieve an acceptable level of risk for the recovered CWM interim storage facility 
are provided. These measures should be taken as a whole to reduce potential 
vulnerabilities and consequently reduce the risk confronting the site. 

The analysis of security requirements for recovered CWM is based largely on AR 50-6 
(Draft). Chapter 11, paragraph 11-5.d., of that draft regulation adopts by reference the 
provisions of AR 190-11 for recovered CWM. In so doing, the Army has prescribed 
that recovered CWM will be afforded protection associated with category II 
conventional AA&E. 

The recommended requirements, considered altematives, and supplementary 
measures were developed using the guidelines of AR 190-11 and 000 5100. 76-M. 
Specifically, they were developed taking into account DoD's risk factors, which are the 
basis for categorizing an explosive or munition as sensitive. These factors are: 

• utility, 
• casualty and damage effect, 
• adaptability, and 
• portability. 

a. Barriers. The interim storage facility area should be surrounded by two 
concentric fences. The recommended fence is a type FE-5, with 6-foot-high 
fabric, constructed in accordance with USACE drawing 40-16-08. 

A double gate, sufficient to permit access by a medium size truck, should be 
provided on one side, preferably placed on a direct line with the interim storage 
structure's door. The gate should be of the same material as the fence and 
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should provide structural integrity equivalent to the fence itself. The gate 
should be secured, using a secondary padlock and chain, when no work is 
being conducted within the interim storage area. For safety reasons, the gate 
should be left unsecured when work is being conducted within the area. 

Clear zones using this approach would extend 30 feet beyond the outer fence, 
30 feet between the fences, and 30 feet on the inside of the inner fence. 
Additionally, two vehicle-access gates would be used and a vehicle trap should 
be provided. The cost for this approach would be more than twice that involved 
with the recommended FE-5 fence. 

b. Guard Force. At a minimum, a guard should be posted at the interim storage 
site area and positioned to maintain continual surveillance on the doors of the 
storage structures. This same guard could serve as the primary means of 
contrOlling access into and out of the recovered CWM storage area. If feasible, 
it is recommended that the static post guard be assigned for intervals of no 
greater than 4 hours during nonoperational periods. In so doing, the monotony 
of the static post can be minimized and vigilance increased. 

An enclosed guard house, no less than 5 feet by 8 feet in size, should be 
provided for the security force. Such a guard house can be constructed, leased 
from a number of vendors, or purchased in a prefabricated form. Electric power 
for lighting should be included, as well as separate space for maintaining guard 
post orders (procedures), access rosters, and a key control sign-in and sign-out 
register. 

c. Lighting. Security lighting, at a minimum, should be provided at the exterior 
doors for the interim storage structures at FFS. During periods of darkness, the 
illumination intensity should be no less than 1.0 footcandle at any point to a 
height of 8 feet on the vertical and to a horizontal distance of 8 feet from the 
entrance. Lighting may be affixed to the interim storage structures or mounted 
on a pole in proximity to the structures. 

d. Signing. The outer perimeter fence should have restricted-area signs placed at 
1 ~O-foot intervals along the entire perimeter barrier. The existing fence around 
the Flamingo Bay area should be similarly posted as well as any other fenced 
area undergoing remediation. Specific wording for these signs should be in 
accordance with paragraph 6-4.c. of AR 190-13. Additionally, restricted-area or 
other warning signs should be placed at all vehicle and pedestrian gates. 

e. Access Control. Vulnerabilities associated with the FFS interim storage site can 
be significantly reduced by applying strict access-control measures. By 
combining access control with other recommended measures, only a limited 
number of persons will be authorized within the storage structure, or be 
permitted to move materiel within the storage area. Such access-control 
measures are especially important when conSidering the threat posted by the 
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insider, who would otherwise be permitted free movement within the storage 
area and the structure. 

Access to recovered CWM should be controlled to a greater degree than 
normally associated with category II munitions and explosives. AR 50-6 (Draft) 
requires that direct access to recovered CWM will be limited to personnel 
knowledgeable in the safety, security, custody, and accountability of chemical 
agents. In addition, AR 50-6 (Draft) applies the two-person rule for access to 
the materiel itself. 

These requirements can be best met by establishing a badging system, which 
readily aids in ensuring that only authorized persons are involved in the control, 
movement, and storage of recovered CWM. 

Although AR 50-6 (Draft) does not establish a requirement that persons 
handling recovered CWM be in the chemical-PRP, it does mandate use of the 
two-person rule for access to the materiel. 

f. Communications. Reliable communications is the basis for the security force 
ensuring that any threat which presents itself is dealt with promptly and 
effectively. While the security guard may detect an intruder's presence, without 
the ability to communicate that information and notify a designated response 
element, the guard's ability to neutralize the threat is limited. 

AR 190-11 requires that primary and backup forms of communication be 
. provided; however, by Army policy one of these must be radio. Radio and 
telephone are generally considered to be the most usable forms of 
communication at a site such as FFS. 

The communications systems should be readily available to the guard force and 
should be tested on a periodic basis by supervisory personnel. Additionally, 
guards should test the communications systems at least once during each shift. 

A hand-held radio, operating on a frequency assigned to the site or the site's 
operating contractor, is the recommended primary means of communication 
during operating and nonduty periods. A telephone, located at the guard's post, 
is recommended as the backup means of communication. 

g. Locks and Keys. Locking hardware applied to the interim storage structure can 
reduce vulnerability of the materiel to attack to an acceptable level. Using the 
proper locking hardware in conjunction with an effective key control program 
can deter attackers, provide significant delay-time leading to detection of the 
attacker, and ultimately cause the intruder to be defeated. Effective key control 
can significantly reduce vulnerability to insider attack, especially when used in 
conjunction with the two-person rule. 
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The A and 8 key-and-Iock system is recommended for the doors for the interim 
storage structure. Although this approach is not required by AR 190-11, 
AR 50-6 (Draft) does call for the two-person rule to be used for safety reasons 
for those in contact with recovered CWM. On that basis, entry into the 
structure would be governed by the two-person rule and the A and 8 key-and
lock system enforces the requirement; thus, both safety and security is 
enhanced. 

The A and 8 key-and-Iock system requires that two high-security locks and 
hasps be placed on the interim storage structure's entry doors. No person is 
authorized access to both keys. Additionally. no individual could appear on the 
authorized list for keys to both A or Blocks. 

h. Intrusion Detection and Assessment. There are no specific requirements within 
AR 190-11 for the use of alarm systems for category II storage structures, so 
long as the structure is continuously manned or under constant surveillance. 
On this basis, a security guard with direct observation on the lighted doors of 
the storage structure adequately meets the regulatory requirement. This same 
security guard can exercise control of access and egress into the storage area, 
issue and receive keys, and maintain communications. 

i. Planning Measures. Several planning requirements are supportive of reducing 
vulnerabilities to an acceptable level of risk associated with the interim storage 
structure area. These planning documents result from the conduct of a threat 
assessment (T A), leading to a vulnerability assessment (VA) and ultimately a 
physical security plan. 

80th AR 50-6 (Draft) and AR 190-11 require development of these plans; 
however, the latitude provided in AR 50-6 (Draft) to adopt ~he requirements of 
AR 190-11 simplifies the overall planning needs for an interim storage area at 
FFS. 

The threat has already been assessed for the interim storage area and is 
outlined in paragraph 8.5.1. An assessment of the site's vulnerability to the 
defined threats is addressed in paragraph 8.5.2. The recommended measures 
outlined in these paragraphs, including planning measures, are designed to 
reduce the defined vulnerability and achieve an acceptable level of risk. The 
threat and vulnerability assessments in this document are developed in 
response to the requirements of AR 190-11 and AR 190-13. 

80th the threat and vulnerability assessments should be updated annually, as 
outlined in AR 190-11 and AR 190-13. Correspondingly. the physical security 
planning associated with the site should be revised, as required. Liaison with 
local and Federal law enforcement was not conducted in this analysis. This 
should be initiated prior to finalizing the threat and vulnerability assessment to 
determine if any known change to the postulated threat has occurred. 
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A site-specific physical security plan and supporting contingency plans are 
required to ensure a comprehensive and integrated security program for the 
interim storage area. Additionally, chapter 11 of AR 50-6 (Draft) requires that a 
CAIRA plan be prepared before operations at FFS are initiated involving 
recovered CWM. 

The CAIRA plan requirements are outlined in DA Pamphlet (PAM) 50-6, CAIRA 
operations, 17 May 1991. Appendix P of DA PAM 50-6 details the 
requirements of the CAIRA plan, including required annexes, one of which 
involves physical security. Other annexes which are to be included are: task 
organization, notification procedures, fire and rescue support, evacuation 
procedures, medical support, public affairs, environmental monitoring, 
contamination control, and transport (removal) operations. AR 50-6 (Draft) 
requires that the CAIRA plan be provided to Headquarters, Department of the 
Army (HQDA) for final review prior to initiation of intrusive investigation or 
remediation/removal actions. 

The operational physical security plan for the interim storage area serves to 
document the protective measures used at the site and internal procedures 
which apply to security operations on a day-to-day basis. AR 190-11 adopts by 
reference the requirements of AR 190-13 with respect to the physical security 
plan. AR 50-6 (Draft) requires that the final protective measures for a 
recovered CWM site (that is, the physical security plan) be approved by the first 
general officer in the chain of supervision. In the case of recovered CWM, it 
appears the Commander, U.S. Army Chemical Materiel Destruction Agency 
(USACMDA) would approve the site's final physical security plan. 

This site physical security plan would address a range of protective matters. 
Among the topics required to be addressed would be access control measures, 
lock-and-key control, guard duties and responsibilities, response force 
arrangements, barriers, lighting, any identifications which might be employed, 
and communications. Also included either in the plan or by reference would be 
any existing contingency plans and coordination requirements with local and 
Federal officials. Guard post orders, notification procedures, emergency actions 
taken by the security force, and similar activities would be included as annexes. 

j. Procedural Measures. A host of procedural matters are required for any 
physical security operation. These procedures ensure continuity and 
conSistency and guide the day-to-day matters involved in ensuring a 
comprehensive and effective security program is in place for the recovered 
CWM interim storage area. While not all are required to be included in the 
physical security plan, most lend themselves to being annexes within the plan. 
The following paragraphs address some of the more common areas which 
would be addressed. 

8-32 



The guard posted at the interim storage site should have instructions 
addressing his or her responsibilities in terms of the storage area. Specifically, 
the post orders should include instructions for, but not limited to, the following: 

• communications operations, 
• response operations, 
• notification responsibilities, 
• lock-and-key control responsibilities, 
• personal emergency response actions, 
• hours of operation, 
•. vehicle access, 
• individual access, 
•. badge and pass identification, 
• prohibitions on personal property on post, 
• use of force, and 
• bomb threat procedures. 

The site security plan should show the location of fences, vehicle, and 
pedestrian gates; emergency evacuation routes from the area; and any gates 
associated with emergency evacuation. These should also be identified in 
terms of their hours of operation. Clear-zone requirements should be specified, 
as well as maintenance requirements for vegetation within the clear zone. 

Badging for site operations should be addressed as an annex to the plan, 
including descriptions of badges used and areas to which those badges 
authorize the bearer to have access. Badge issuance procedures, photography 
requirements, and collection procedures upon termination should be included. 

Access control measures employed, including checks of badges and visitor 
control measures, should be a separate annex to the physical security plan. 
This annex should also address vehicle access/egress procedures and any 
inspections or checks of vehicles or hand-carried personal property. 

Lighting at the site, including location of switches and any required alternate 
lighting, should be fully discussed. This annex should detail hours of operation 
of lights, location of switches, and backup lighting sources. 

Primary and backup communications should be specified in a separate annex. 
Details as to radio frequency (primary and alternate), communication checks 
(both radio and telephone), and supervisory tests should be delineated. 

Emergency notification lists, detailing the name and work/home phone numbers 
of specific individuals, should be identified. For each individual, an alternate 
should be specified and phone numbers for these personnel provided. 
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8.6 Conclusions and Recommendations 

The following paragraphs provide conclusions and recommendations for the interim 
storage facility at FFS in terms of facility type, siting options, and security 
requirements. 

8.6.1 Interim Storage Facility. If a portable structure is chosen for the FFS interim 
storage facility, the prefabricated class I magazine (type P3) is recommended because 
of its superior safety. These storage modules could be used to store the relatively 
small amount of CWM potentially recovered at FFS. If, during the operation, 
additional storage is required, other modular units may be added without interruption 
to operation of the existing units. Upon completion of work at one site, the portable 
units have the advantage of being relocated and reused at another site. 

The size of the facility cannot be specifically determined from the information obtained 
to date. However, it can be reasoned that initially two storage structures would be 
required at FFS. Since the items which may De recovered are unknown at this time, 
the two facilities would provide the capability of separating recovered CWM according 
to agent type or burstered and unburstered. A fragmentation analysis should be 
conducted of the selected interim storage facility to ensure it can safely store 
explosively-configured CWM. 

If an existing fixed structure is preferred for interim storage of CWM at FFS, a 
structural analysis should be conducted to ensure it meets requirements to store 
recovered CWM. In addition, special provisions should be provided for proper venting 
and control of internal air in the fixed facilities. This would range from natural 
ventilation in the form of louvers to an activated closure of exhaust louvers upon 
detection of airborne contaminants or a mechanical air filter/scrubber device attached 
to an exhaust vent. 

Based on RCRA requirements, the interim holding structure must be equipped with a 
secondary containment system to contain either 10 percent of the volume of the 
containers or the volume of the largest container, whichever is greater. The portable 
storage structure should be designed to hold hazardous liquids that may leak from the 
stored containers. In addition, it should be equipped with a sump or a berm that can 
contain the hazardous liquid. The facility should be of a material compatible with 
agent decontamination solution. 

At FFS, the interim storage facility would need to be environmentally controlled. 
Storage of recovered CWM at ambient temperatures on Water Island would be at 
excessively high temperatures and may result in vapor buildup in intact munitions. 

8.6.2 Siting Recommendations. Placing the interim holding facility in the Flamingo 
Bay area is attractive because it would be close to the sites where CWM would most 
likely be recovered. This location would simplify the transportation of recovered CWM 
to the interim holding facility. In addition, this area is located downwind of most Water 
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Island residents. Additional investigation is needed to identify an exact location for 
storage facilities in this area. Space is limited in this area, so it may be difficult to 
meet all of the siting requirements. 

Army regulations that must be considered, if the interim holding facility is located in 
the Flamingo Bay area or the existing bunkers at the northern end of the island, are 
the separation distance requirements. The Flamingo Bay area and the WWII bunkers 
at the northern end of Water Island do not appear to have sufficient space to comply 
with the separation distance requirements in the Army regulations. The criteria for 
storage of chemical munitions are stated in AMC-R 385-131 and defined in AMC-R 
385-100 but may not be directly applicable for recovered CWM. 

To comply with 40 CFR 264.176, the interim holding structure containing reactive 
wastes must be located at least 50 feet from the facility property line. This 
requirement should be considered when identifying a possible site within the Flamingo 
Bay area. 

The selected site for the interim storage facility will need to be reviewed by U.S. Virgin 
Island regulatory officials prior to finalization, since Water Island is within the first tier 
of the coastal zone. 

8.6.3 Security. For purposes of determining security requirements for recovered 
CWM, AR 50-6 (Draft) adopts the majority of the Army's protective measures applied 
to conventional category II AA&E (for example, explosive munitions). The interim 
storage structure should conform to the requirements of DoD 6055.9-STO and AR 
385-64. 

Security lighting, at a minimum, should be provided for at the exterior doors for the 
interim storage structures at FFS. 

Continuous guard surveillance should be provided at the interim storage site area and 
positioned to maintain continual surveillance on the doors of the storage structures. 
This same guard could serve as the primary means of controlling access into and out 
of the recovered CWM storage area. 

Vulnerabilities associated with the interim storage site can be significantly reduced by 
applying strict access control measures. These requirements can be best met by 
establishing a badging system to aid in ensuring that only authorized persons are 
involved in the control, movement, and storage of recovered CWM. Although AR 50-6 
(Draft) does not establish a requirement that persons handling recovered CWM be in 
the chemical-PRP, it does mandate use of the two-person rule for access to the 
materiel. 

The physical security planning associated with the site should be coordinated with 
local and Federal law enforcement prior to finalization. 
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SECTION 9 

TRANSPORTATION OPTIONS 

9. TRANSPORTATION OPTIONS 

This section presents the transportation options that are available for shipping 
chemical warfare materiel (CWM) from Water Island to an offsite location. Included is 
a summary of the site characteristics and assumptions which impact transportation at 
the Former Fort Segarra (FFS), a summary of generic techniques which may apply, an 
analysis of these techniques, and recommended transportation techniques for FFS. 

9.1 Site Requirements and Assumptions 

This section will present the transportation resources available on FFS and other 
assumptions which will be used in developing recommended transportation scenarios 
for FFS. 

9.1.1 Road Transportation. There are both improved (that is, paved) roads and 
unimproved (that is, unpaved) roads located on Water Island. As discussed in section 
2, these roads are maintained by the Water Island residents. The roads are typically 
asphalt or dirt and are typically 10 feet wide. Frequently travelled routes, such as to 
the main ferry dock, are paved and approximately 16 feet wide. Roads to test area 7, 
to the bunkers at test area 1, and to test areas 4 and 5 are narrow dirt roads. Roads 
near test area 6 and 7 are in some places very steep. Roads to test area 6 and in 
the Flamingo Bay area are paved or packed gravel. Figure 9-1 shows the road 
network on Water Island. Figure 9-2 shows some of the roads which are in the worst 
condition. 

The rate of traffic on these roads is not of major concern, due to the relatively low 
population and the remote location of the areas of concern. Traffic on the roads is not 
significant although in most places the roads are so narrow that one vehicle needs to 
move on the shoulder to be passed by oncoming traffic. The Flamingo Bay area is 
the access point to the deep water dock, so there will be some vehicle traffic 
associated in this area. The deep water dock is the only dock on the island where 
vehicles and other heavy items can be moved onto Water Island. The roads near 
areas 4, 5, and 7 are infrequently traveled (approximately 0 to 1 vehicles per hour). 
The road near area 6 is more frequently traveled (approximately 3 to 4 vehicles per 
hour) since there are more residents in this area. 

9.1.2 Air Transportation. There are no airports or constructed runways located on 
Water Island. Helicopters have landed on Water Island in the marina area but there is 
no pad constructed for this purpose. The Harry S. Truman Airport is the closest 
airport, located on St. Thomas approximately two miles by water from Flamingo Bay. 
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Figure 9-1. Road Network on Water Island 
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Figure 9-2. Road Conditions on Water Island 
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9.1.3 Ship Transportation. There are two shipping docks on Water Island. The 
ferry dock at the western center of the island is constructed of wood and cannot 
handle significant weight. It is used for passenger arrival and departure only. The trip 
from St. Thomas to Water Island takes approximately 7 minutes, and the ferry has 
approximately 5 scheduled round trips per day. 

The second dock is located in deeper water in the Flamingo Bay area. Figure 9-3 is a 
photograph of the dock area. The deep water dock is the only area where heavy 
equipment can be barged onto the island. The access road to the deep water dock is 
not paved but does have a dense layer of gravel. The deep water dock is in disrepair 
and has not been dredged since Hurricane Hugo. Figure 9-4 is a navigation chart of 
the waters surrounding Water Island. According to these navigation charts and 
personnel interviews, the depth of the water at the Flamingo Bay dock is 8 to 10 feet 
(Better Boating Association, 1989) (Couter, 1993). The MV Saint is a barge owned by 
the Water Isle Hotel that is used to transport heavy equipment to the island. Although 
owned by the hotel, the barge is used by the entire island to bring aggregate, 
construction, and private vehicles to Water Island. 

Figure 9-3. Flamingo Bay Dock Area 

9-4 



Figure 9-4. Navigation Chart 
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9.1.4 Site Assumptions. Based on the above site information, it is assumed that air 
and water transport are the only available options for movement of recovered CWM 
from Water Island. The use of rail, road, air, or ship may be feasible for transporting 
the CWM to the final disposition site within the continental United States. The road 
network on Water Island should be used to stage and transport items to the 
transportation port. Prior to transportation, CWM should be identified and packaged in 
pre-approved shipping containers, as outlined in section 7. If, as expected, the 
quantity of items recovered at FFS is very small, the development of a transportation 
plan would be much different from the retrograde or stockpile program. In addition, 
since it is assumed that CWM is a non-surety hazardous waste, no armed escorts or 
other surety requirements will be involved. To the maximum extent feasible, 
transportation will be continuous (that is, except for required overnight stops, the cargo 
will not be stored or stopped until it reaches it final destination). 

9.2 Summary of Transportation Options Presented in the Generic Site Scoping 
Study 

Programmatic considerations for a deliberate move and four modes of transportation 
(road, rail, air, and water) are evaluated in section 6 of the Generic Site Scoping 
Study. This evaluation is based on information from documented transportation 
studies for the stockpile program and from hands-on experience conducting a 
stockpile move. A brief summary of each is given here. 

9.2.1 Programmatic Considerations. Programmatic considerations are those that 
are common to all modes of transportation. They include the general planning and 
coordination activities that should, according to a panel of transportation experts 
involved in the stockpile program, be developed and executed prior to a stockpile 
move. These activities include the preparation of a transportation operating plan, a 
safety plan, a vulnerability analysis, a medical support plan, and an emergency 
response plan. Additional programmatic activities recommended by this panel include 
the determination of personnel required to be in the Army Chemical Personnel 
Reliability Program, the development and implementation of personnel training 
programs, the establishment of command and control procedures and a central office, 
and the selection of transportation routes. Specific discussions on these activities and 
their comparisons to the non-stockpile program are given in the Generic report. 

9.2.2 Transportation Modes. Four modes of transportation are evaluated in the 
Generic report. In general, the section for each mode include discussions on 
programmatic considerations (such as route selection, safety plans, work crew 
selection, site-specific training, etc.), container loading and unloading procedures, 
manifesting cargo, predeparture activities, en route operations, and arrival activities. 
Specifics for each are given in their respective sections in the Generic report. 

9.3 Analysis of Transportation Options Presented in the Generic Report 

An extensive amount of time and resources have been allocated to conduct 
transportation studies for in the stockpile program. The non-stockpile program, 
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however, has not been afforded the same opportunity. The objective of the Generic 
report is to determine what is required by law and, in the absence of data, evaluate 
stockpile studies, reports, and experiences and consider whether they are applicable 
to the non-stockpile program. In doing this, however, it is essential to keep in mind 
that stockpile requirements should not be assumed for the non-stockpile program 
without proper data, obtained through specific studies, to support them. A brief 
summary of key topics discussed in the Generic report are summarized here. 

9.3.1 Transportation Requirements for Hazardous Waste. The requirements for 
offsite transportation are clear. Because CWM is regarded as a hazardous waste, all 
regulations and requirements for shipping hazardous waste must be followed. This 
means that at the very minimum, the following requirements must be met: 

• the hazardous waste must be packaged, at a minimum, in a container that 
meets Department of Transportation (DOT) regulations for packaging group I or 
" (see section 7); 

• the generator of the hazardous waste must have a generator identification 
number before the hazardous waste can be shipped; 

• the hazardous waste must be properly manifested for chain-of-custody 
purposes; 

• the transporter must have a permit to haul that type of hazardous waste (this 
must also comply with territorial regulations regarding what can be transported 
on U.S. Virgin Islands roads and in what quantities); and 

• the destination facility must have a permit and adequate storage space to 
accept the type of hazardous waste being shipped. 

9.3.2 Other Considerations. In addition to these requirements, there are several 
factors to consider for offsite transportation. The location of the origin, destination, 
and the distance between are major factors. The longer the distance travelled, the 
greater the potential for an accident. Several transfers between modes of 
transportation may be required before the shipment reaches its final destination, also 
increasing the potential for an accident. Again, the potential for an accident increases 
as the number of transfers increases. 

Past stockpile procedures have required that security of the cargo to be maintained 
throughout a planned move. This can vary from using armed escorts and custodial 
agents to restricting access to the cargo. For example, past experience during road 
transportation by the stockpile program for enhancing security was to close a specific 
road to other traffic until the cargo vehicles had passed. Security was also afforded 
through restricted air space during the transportation operation. Risks associated with 
the type of cargo, quantity of cargo, proximity to local population, protection afforded 
by the transportation container, and perceived threat to the cargo would need to be 
determined to support these kinds of recommendations for the non-stockpile program. 
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Emergency response capabilities are another factor that may influence the selection of 
a transportation mode. Distance to supporting medical facilities, proximity of response 
equipment to an accident, and the quantity of cargo contained in one mission will 
impact the risks involved with each mode, thus affecting mode selection. 

Each of these factors (origin, destination, distance to be travelled, security, and safety 
factors) affect each mode of transportation. Programmatic considerations to reduce 
the risks associated with each are discussed in the respective sections of the Generic 
report. 

9.4 Recommended Techniques at the Former Fort Segarra 

The following ·paragraphs present the transportation options available for shipping 
CWM offsite. Information has been gathered from available maps, personal 
interviews, and site visits. Given that the areas of interest are located on an island, 
options for transportation in the immediate area are limited. 

9.4.1 Road Transportation. Because the areas of interest are located on an island, 
road transport will need to be combined with another form of transportation. Based on 
the description of the roads and the relatively short distance in which the cargo would 
have to travel before transferring to another mode of transportation, it is feasible that 
these roads could support a ground move in their present condition. Special 
safeguard provisions would need to be made for areas where the roads are very 
steep. The actual transport vehicle may not be able to haul the cargo up the hills, 
and this may require shuttle operations with smaller all-terrain vehicles. If this is 
necessary, transportation in this manner would be affected by the size and weight of 
the container used to transport the CWM. 

9.4.2 Air Transportation. Without a defined final destination for the cargo, air 
transportation can be perceived in two options, rotary-wing and fixed-wing aircraft. 
According to personal interviews, there is a small unpaved area near the Marina 
where helicopters have landed. It is feasible that work would be required to update 
the area to support a transportation plan for a rotary-wing aircraft. If rotary-wing 
transportation is not possible on Water Island, the CWM items would need to be 
shipped to St. Thomas or some other land mass with a runway. This is less desirable 
for two reasons. Additional cargo transfers of CWM would be required, and this would 
involve bringing the CWM into a more populated area. 

In 1988, DOT granted the Department of Defense (DoD) an exemption (DOT-E 7573) 
allowing anything which can be shipped by land to be shipped by air as well, and also 
to be shipped by air in greater quantities than specified in 49 CFR 172.101. According 
to the Technical Escort Unit (TEU), any such package may go from any military 
installation to any military installation. 
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Should the Army decide to ship the cargo to its final destination by air from a civilian 
airport, and the cargo exceeds the limit allowable (100 kilograms) by air, a waiver may 
be needed. 

9.4.3 Ship Transportation. The Flamingo Bay area is the most ideal area for 
shipment of CWM from Water Island. It is the location of the deep water dock and is 
also the recommended area for an interim storage facility. However, since the depth 
is only 8 to 10 feet, large ships would be precluded from coming into the bay to load 
cargo from the island. Another potential problem with this area is that one of the main 
shipping channels for cruise ships is through the West Gregerie Channel to Charlotte 
Amalie. However, water shipment of CWM coming in close proximity to cruise 
shipment may be able to be avoided since ships typically come in before dawn and 
dock at St. Thomas for the day. . 

9.5 Conclusion 

Transporting CWM from an island presents a unique situation. One important factor in 
selecting a mode of transportation would be the number of cargo transfers required. 
The more the cargo is handled, the higher the probability for an accident. Therefore, 
the transport combination requiring the least amount of cargo handling is most 
favorable. Another important factor in selecting a mode of transportation is the size 
and weight of the transportation container. If the cargo is to be recovered from an 
area where steep roads provide the only access, the container must be compatible 
with the type of transport vehicle required. 

Given these considerations, a transportation plan involving rotary-wing aircraft would 
seem most favorable. An example of the sequence of events for this type of plan 
would be: 

a. load the cargo transportation container onto a wheeled vehicle and transport it 
to the helicopter loading area; 

b. transfer the cargo transportation container to a helicopter; and 

c. transport to the final destination or predeSignated military installation for 
refueling and maintenance. 

This transport combination only requires the cargo to be handled three times (loading, 
transfer, and unloading). It would not bring the cargo to St. Thomas, thereby relieving 
some concern from the local populace. It would not involve the civilian airport or 
loading docks on St. Thomas. Finally, in terms of resources, the helicopter loading 
area may not be as exhaustive as preparing a loading dock or a runway. A waiver 
would need to be obtained from DOT regulations to transport explosively configured 
CWM by rotary wing aircraft. 

A final recommendation to select one mode or a combination of transport modes 
cannot be made before considering information from a risk and cost analysis. 
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Therefore, final selection of a transportation strategy for FFS should be made under 
the Comprehensive Environmental Response, Conservation, and Liability Act 
(CERCLA) process during evaluation of cleanup altematives. 
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SECTION 10 

ONSITE TREATMENT 

10. ONSITE TREATMENT 

Onsite treatment of recovered chemical warfare materiel (CWM) has many distinct 
advantages, including its being a final solution to the problems that CWM presents. 
Risks associated with transportation and extended storage are eliminated and complex 
regulatory interactions are avoided. Drawbacks, however, include the requirement for 
the development of a treatment system and costs associated with the temporary 
nature of a CWM recovery site. 

This section addresses onsite treatment of recovered CWM at the Former Fort 
Segarra (FFS). Technologies included in this evaluation have been limited to those 
which could be fielded in 3 years or less. This requirement is necessary to achieve 
U.S. Army Corps of Engineers (USACE) remediation schedules established for FFS. 
A detailed description of these alternative technologies is included in section 7 of the 
Generic Site Scoping Study. This section discusses unique site treatment 
requirements for FFS, summarizes the generic treatment alternatives, presents the 
results of the technology evaluation from the Generic report, and discusses the 
potential treatment alternatives for FFS. 

FFS has been identified as a type 3 burial site, which is a burial site containing small 
quantities of explosively- and non-explosively-configured CWM. An evaluation of 
treatment technologies suitable for a type 3 burial site like FFS is included in the 
Generic report. A type 3 burial site would require a system designed to treat 
explosively-configured munitions. The cutting or drilling step would need to be 
conducted within a system that could contain the blast from an accidental detonation. 
The chemical agent could be destroyed inside the cutting chamber or pumped to an 
external treatment system. The energetic material, scrap metal, and packing material 
could either be treated onsite or shipped to an offsite facility for treatment and ultimate 
disposal. This system, along with its ancillary support equipment, would also need to 
be mobile and could be mounted on the back of a truck or on mobile skids. 

The onsite treatment alternatives described in section 7 of the Generic report did not 
address site-specific requirements that may affect implementation at a particular burial 
site. This omission was intentional since the purpose of the Generic report was to 
identify and rank technologies that could potentially be used at a wide variety of sites. 
Selection of the ultimate treatment approach for the FFS, whether no-action, offsite 
treatment, or onsite treatment, will be completed under the guidelines of the Remedial 
Investigation/Feasibility Study (RifFS) approach of Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA). It is therefore not the intent of 
this section to select the on site treatment technology suitable for FFS. Rather, this 
section augments the information contained in section 7 of the Generic report with 
FFS-specific information that will affect the selection and implementation of an onsite 
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treatment technology. It is expected that the information contained herein and in 
section 7 of the Generic report would be used to support an RifFS at FFS. 

10.1 Generic Process Description 

Table 10-1 lists the treatment technologies considered for the non-stockpile program in 
the Generic report. All of these treatment technologies require the same basic pre
treatment steps. These steps are described in this section. 

The GWM overpack would be received at the unpack area from the interim storage 
structure. The overpack headspace is monitored for ·free agent, which would indicate 
chemical agent contamination within the overpack. If agent is detected, the packing 
material is removed and placed in decontamination solution. Otherwise, the packing 
material is placed in a temporary holding bin. The munition is manually removed from 
the overpack and loaded into the munition management device (MMO). 

The MMD isa proposed modification of a commercially-available technology for 
proceSSing recovered compressed-gas cylinders. The system is comprised of a 
primary vessel housing hydro-mechanical actuators and tools designed to manipulate 
and cut open the target munition. The munition (or overpack) is secured to the 
munition positioning system, which can move the munition along the length of the 
MMD beneath the cutting system to allow for multiple cuts. The system is also 
capable of rotating the target object along its longitudinal axis. 

The Army is considering the development of three MMD systems. The MMD1 would 
be sized to disassemble CWM the size of a SOO-pound bomb or smaller. It would not 
be equipped to handle explosively-configured CWM. The MMD2 would be the same 
size as the MMD1, but it would be equipped to handle explosively-configured GWM. 
The MMD3 would be for bulk items of the SOO-pound bomb size or greater. It would 
not be equipped to handle explosively-configured rounds since bulk items are typically 
not explosively configured. 

Once the target munition is cut open, the agent would be sampled and treated inside 
the cutting chamber or pumped to an external treatment system. Solidified agent is 
removed by the appropriate solvent or by a high-pressure spray nozzle. 

Once the free agent is treated and removed or removed for external treatment, the 
appropriate decontamination solution is sprayed into the munition cavity and MMO 
interior to fully decontaminate all surface areas. Monitors will draw air samples to 
verify decontamination. The spent decontamination solution is pumped to the spent 
decontamination storage area. The remaining metal parts and explosive components 
would be removed from the MMD awaiting further processing. 

For a type 3 site, the MMD would be housed within a mobile containment chamber 
(MCG) to provide secondary containment in the event of an explosion. The MGG is a 
steel cylindrical vessel mounted on a trailer and used for transporting or detonating 
explosives. 
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Table 10-1. Treatment Technologies 

1 Neutralization· 
2 Omnibus System/Internal Neutralization· 
3 Biological Processes 
4 Supercritical Water Oxidation· 
5 Subcritical Wet Air Oxidation 
6 Synthetica Steam Gasification* 
7 Photochemical Methods 
8 SYDOX Electrochemical Oxidation 
9 Mediated Electrochemical Oxidation* 
10 Liquid-Injection Furnaces 
11 Multiple and Fixed Hearth Incineration 
12 Gas or Fume Incineration 
13 Fluidized Bed Incineration 
14 Rotary Kiln Incineration* 
15 Molten Salt Combusters* 
16 Molten Iron Reactors* 
17 Plasma Arc Reactors 
18 Microwave Plasma Reactors 
19 Infrared Thermal Process (SHIRCO) 
20 Autoclave Pyrolysis 
21 Westinghouse Plasma Cupola 

* These technologies were retained following initial screening. 
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Once a sufficient number of munitions are disassembled in the MMO, the components 
would be decontaminated in the treatment process. 

10.2 Unique Site Requirements for the Former Fort Segarra 

Potential CWM burial sites vary in several ways which affect the implementation of a 
mobile onsite treatment system. These differences include the type and number of 
buried CWM expected, the location of the site (such as rural, urban, etc.), and the 
geophysical features of the site. The following paragraphs discuss some of the 
specific features of the FFS burial site which may influence the onsite treatment 
technology selection and how the selection is implemented. 

10.2.1 Site Characteristics. FFS is unique in that it is a remote location with limited 
utilities available for the treatment process. Paragraph 2.2.7 describes the existing 
utilities on Water Island. If onsite treatment is selected, a generator would most likely 
be required to supply power to the treatment system. No backup system exists for the 
current power system. A single cable draws power from the U.S. Virgin Islands Water 
and Power Authority (WAPA) located on St. Thomas. Three-phase power is supplied 
to the Water Isle Hotel and single-phase power is supplied to all other areas of the 
island. There is no water supply on Water Island, but process water could be 
obtained in bulk from WAPA, who supplies bulk water to various customers on st. 
Thomas and Water Island. If incineration is selected, bulk fuel would also need to be 
supplied to the site. There is no existing source for natural gas or fuel on Water 
Island. Fuel for residents' vehicles is shipped over in containers on separate runs by 
the ferry service. 

The Flamingo Bay landfill area is the most likely site for the treatment system. This 
site is relatively flat and is also downwind of most Water Island residents. It is also 
predominantly downwind of the St. Thomas population; winds are blowing away from 
residents 78 percent of the time and are relatively still 14 percent of the time. The 
Flamingo Bay area is approximately 4 feet above sea level. This would have to be 
considered when selecting a site for the disposal facility but would not impact the 
selection of a treatment technology. 

10.2.2 Agents Which May Require Treatment. Since FFS was a test site, 
nonstandard munitions and in some cases agents were stored on Water Island. 
Based on the background search, cyanogen chloride (CK), phosgene (CG), mustard 
agents (H, HO, and HQ), and tabun (GA) were involved in tests on the U.S. Virgin 
Islands. In addition, the mustard agent HT was stored on Water Island and the 
smokes HC and FS were involved in tests. Descriptions and properties of these 
agents are included in appendix G. Special considerations for the treatment of these 
agents are as follows. 

a. Sesquimustard. HQ is an agent unique to FFS. It is a mixture of mustard and 
Q [1,2-bis(2-chloroethylmercapto)ethane]. HQ was developed by the British in 
1939 but was never produced on a large scale. HQ as originally pursued 
because it had a lower melting point than pure mustard and was a more 
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powerful vesicant. In addition, HQ is less volatile and would persist much 
longer in the environment. In the United States, HQ was produced in the early 
1940s on a small scale as a mixture of 76-percent mustard and 24-percent 
·sesquimustard. The melting point of pure sesquimustard was 6.7°C (44°F). 
[The eutectic for mixtures of pure mustard gas and pure sesquimustard is 4.5°C 
(40°F) and 32-percent sesquimustard.] In some tests, sesquimustard tended to 
separate at the solid phase even in mixtures containing less than 10-percent 
sesquimustard. This was attributed to sesquimustard's low solubility (Army, 
1948). 

The possible presence of HQ complicates the disposal process because there 
is very little known about this agent. It may be assumed that decontaminants 
and monitors used for H-series agents could also be used for HQ since it was 
typically comprised of 76-percent mustard. The lack of information on HQ is 
further complicated since there is not a source of HQ to conduct laboratory 
tests to confirm these type of assumptions. 

b. Cyanogen Chloride. Four CK bombs sampled in the surveillance tests during 
the San Jose project in the late 1940s were found to be largely solid. When 
CK is not stabilized, as was reported in San Jose Project Report Number 
(SJPRN) 135, CK will polymerize to form the solid cyanuric chloride. Impurities 
promote polymerization and this substance has explosive properties (Army, 
1990). The following trimer reaction is involved in forming cyanuric chloride: 

N CI 

3 CI - C=- N -~) CI-, " / II 
(CK) N N 

~ / 
C-CI 

2,4,6 -Trichloro - 1,3,5 - triazine 
(Cyanuric Chloride) 

Properties of polymerized cyanogen chloride should be further reviewed to 
assist in the planning of the treatment process. Based on a preliminary 
literature search, cyanuric Chloride is very reactive with water and many 
solvents. For example, when dissolved in methanol, cyanuric chloride reacted 
violently and uncontrollably with the solvent. This was attributed to the absence 
of an acid acceptor to prevent the initially acid-catalyzed (and later auto
catalyzed) exothermic reaction of all 3 chlorine atoms simultaneously. 
Additional information on the reactive properties of cyanuric chloride are 
contained in appendix Q. This information was obtained from Bretherick's 
handbook of chemical reactions. 

Charcoal filters may become saturated, which is of particular concern with low 
molecular weight substances like CK. CK will break or penetrate a protective 
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mask canister or filter element more readily than most other agents: A very 
high concentration may overpower the filter. High dosages will break down its 
protective ability (Army, 1990). Certain charcoal impregnants increase the 
sorptive capacity of existing charcoals and should be considered for a treatment 
system at FFS. 

c. He Smoke. Based on personal interviews, the E23 smoke pots were reported 
to consist of HC smoke in the bottom half of the container with agent floating on 
the top half (Mains, 1993). The agent used in the smoke pot tests included HD, 
HO, and GA. SJPRN 176 indicates that during the mustard smoke pot test, as 
much as 3800 cubic centimeters of HD remained in the pot after burning. 
Plans should be developed to be prepared to treat a smoke pot containing 
residual HC as well as one of the three tested agents. HC smoke mixture 
consists of grained aluminum (6 213 percent), zinc oxide (ZnO 46 213 percent), 
and hexachloroethane (C2Cls 46 213 percent). If neutralization is selected as 
the treatment process, consideration should be given to the presence of 
aluminum in the residual He. Some neutralization solutions react violently with 
aluminum and result in the formation of hydrogen gas. The chemical action 
involved with HC as a smoke is that the aluminum splits chlorine from 
chlorinated hydrocarbons, such as hexachloroethane, and produces heat, 
therefore setting off a self-propagating reaction. 

A second concern with the treatment of HC is that when it comes in contact 
with water (as would occur during neutraiization), the smokes are formed. The 
water not only exerts its effects through hydrolysis but also by assisting the 
growth to effective size of hygroscopic smoke particles by a process of 
hydration (Army, 1975). 

d. FS Smoke. Although not reported to have been used, FS was shipped off 
Water Island at the termination of the program. FS is composed of sulfur 
trioxide dissolved in chlorosulfonic acid. When FS is atomized in the air, the 
S03 quickly evaporates from the small drops and reacts with atmospheric 
moisture to form sulfuric acid vapor, which in turn condenses to form small 
drops of liquid or smoke particles. FS can be decontaminated with any alkali in 
solid or solution form (Army, 1975). 

e. Removal of Solidified Mustard. During mustard disposal operations at Rocky 
Mountain Arsenal and Dugway Proving Ground [during the Drill and Transfer 
System (OATS) disposal operation], a hard mustard residue was discovered in 
the munitions, particularly when the munitions contained levinstein mustard. 
The consistency of these residues varied from semi-liquid (a mixture of liquid 
mustard and solids) to dry (completely solid with no apparent liquid). These 
items could not be drained. Analysis conducted on the mustard heel showed 
little evidence of polymer formation. The residue appeared to be primarily 
inorganic materials with a high concentration of total and free sulfur. Analyzed 
samples contained 28-percent mustard (Marshall, 1980). 
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Studies were conducted to determine the best method to dissolve the heel in 
support of the DATS operation. The DATS operation ultimately incorporated a 
recirculating stream of calcium hypochlorite (HTH) bleach to erode/dissolve the 
mustard residue. The procedure required heat treatment of the munition 
followed by draining (or verification that it cannot be drained), flushing with 
recirculating liquid, and collection of all removed solids (USATHAMA, 1980). 

Although not incorporated into the OATS, dimethyl formamide (DMF) was also 
found to be a suitable solvent. Not only did it dissolve 70 percent of the solid, 
but any remaining solid was reduced to a fine powder (Pfau, 1979). 

During thermal tests, the major portion of the heel was found to melt and flow 
when heated to 116°C (240°F). Any material not metal chloride could be made 
to vaporize rapidly when heated above 232°C (4S0)OF (Marshall, 1980). 

At FFS, solidified mustard may be encountered. For all treatment alternatives 
except incineration, a method will need to be devised to remove the solidified 
mustard and dissolve the residue in solution. A more extensive literature 
search and tests should be conducted to identify the most appropriate methods 
in support of the non-stockpile program. 

10.2.3 Munitions Which May Require Treatment. Munitions tested on the U.S. 
Virgin Islands included 100- to 1000-pound bombs and S-gallon E23 smoke pots. In 
addition, surveillance tests were performed on a 4-pound particulate bomb containing 
inert material. Records' indicate all of the particulate bombs were removed from the 
island once testing was complete; therefore, these items will not be addressed in 
terms of treatment alternatives .. Demonstration tests were performed with 4.2-inch 
mortars. Additional CWM items removed at the close of the San Jose project on 
Water Island included ton containers filled with various agents, 4.2-inch mortars 
containing various agents as well those containing no agents but configured with high 
explosives, additional types of bombs, and SOO-pound drums containing agent. 
Positive identification should be performed' on any recovered 4.2-inch mortars to 
ensure that they do not contain high explosives prior to processing through the 
treatment facility. 

Table 10-2 provides the length and diameter of the munitions tested or stored at 
Water Island. The MMD used at FFS should be sized to handle the SOO-pound bomb 
at a minimum. In addition, the MMD should be contained in an MCC to disassemble 
explosively-configured CWM. Contingency plans should be developed to dispose of 
any ton containers or explosively-configured 1000-pound bombs. It is not known 
whether the 1000-pound bombs used in the surveillance tests were explosively 
configured. 

The MMD at FFS should be equipped with two interchangeable munition handling 
devices. The first munition handling device would consist of rollers to hold cylindrical 
munitions (such as bombs or mortars) in place while accessing the agent. The 
second system would be designed to hold the smoke pot in place during the drilling 
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Table 10-2. CWM Dimensions 

Tested (T) or Length 
CWM Item Stored (S) (inches) Diameter 

250-KG German bomb S 64.5 14.5 

M47A2, 100-lb bomb S 50 8 

M70, 115-lb bomb T 51.5 11 

M78, 500-lb bomb T 59.25 19 

M79, 1000-lb bomb T 69.5 25.4 

T -3 , 125-lb bomb T 49.5 8* 

E-52, 125-lb bomb S 51.5 11 

E-46, 125-lb bomb S 51.5 11 

500-lb drums** S 35 26 

4.2-inch chemical mortars T 21 4.2 

Ton containers S 85.1 30.1 

E-23 smoke pot T 13 12.1 

* This diameter does not include the tail span. 
** Assumed to be a 55-gallon drum. These were useq by the Army to store up to 

700 pounds of agent (TM 3-250). 
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operation. Methods to access the agent and separate the explosives will depend on 
the munition type. Accessing methods are discussed in section 7 of the Generic 
report. 

10.2.4 Monitoring Techniques. Much of the chemical agent used in tests at FFS 
were dyed DuPont red or yellow. This dye may interfere with some monitoring 
techniques. For example, many of the munitions processed at Dugway Proving 
Ground in the OATS contained dye. The dye, generally red or purple, interfered with 
a determination of color change on the M8 paper. On occasion with dyed agent, a 
color change in the paper would appear as a halo around the edges of the agent spot. 

In these instances, the M8 paper was used as only an indicator, and distinction 
between nerve and non-nerve agents was accomplished by the enzyme ticket and 
tube tests (Ferrell and Daughdrill, 1980). For monitoring HO, it is expected monitors 
which can detect any of the H-series agent could also be used here. 

10.3 Summary of Generic Onsite Treatment Technologies 

In the Generic report, onsite treatment alternatives were evaluated for the treatment of 
CWM at type 3 sites. Based on a review of existing and prior-use systems, a 
literature search, and an industrial technology review, twenty-one treatment 
alternatives were originally identified for the disposal of recovered CWM. It was not 
practical to evaluate all of the treatment technologies identified so evaluation criteria 
were established to conduct an initial screening. These initially proposed technologies 
were screened based on whether they were. likely to be available within 3 years, could 
meet a minimum agent destruction and removal efficiency (ORE), were considered 
safe for the destruction of CWM (that is, could provide explosive and agent 
containment), and whether they were appropriate for type 3 burial sites. Table 10-1 
lists the initial 21 treatment technologies which were considered. The eight treatment 
technologies which survived the initial screening are annotated by an asterisk. 
Detailed information on all 21 technologies and descriptions of systems to destroy 
recovered CWM are contained in the Generic report. The eight marked are 
considered appropriate for the FFS. 

Methods to access the agent and separate the explosives will depend on the munition 
type. Accessing methods are discussed in section 7 of the Generic report. 

10.3.1 Evaluation of Technology Alternatives. The evaluation and relative ranking 
of treatment technologies suitable for use at FFS are very similar to the evaluations 
done for a generic type 3 site in the Generic report. The results of that study are 
provided in the following paragraphs, including an explanation of the evaluation criteria 
used to rank the eight screened technologies and a discussion of the results of the 
evaluation. More detailed discussions are presented in the Generic report. 

Ultimately, the cleanup of CWM from the FFS burial site will be governed by the 
requirements of CERCLA, and an RifFS process will be required. Under the feasibility 
study requirements for a source-control action, alternative technologies must be 
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identified and evaluated according to nine specified criteria. The factors described in 
paragraph 10.3.1 and in table 10-3 do not match the CERCLA feasibility study criteria 
in name. However, they do encompass all of the requirements of the CERCLA 
feasibility study criteria with the exception of state acceptance and community 
acceptance. Therefore, the generic evaluation can be used as a basis for completing 
any subsequent evaluations under CERCLA at the FFS site. 

The evaluation criteria used to rank the generic treatment technology systems were 
selected because they represent the major concerns associated with the destruction of 
chemical agents, namely safety, emissions, wastes, process performance, operability, 
transportability, probability of success, and cost. Relative scores ranging from 1 (least 
favorable) to S (most favorable) were assigned for each of the evaluation factors. 
Weightings were assigned to each criterion as a measure of their relative importance. 
The weighting given to each criterion are shown in table 10-4. The weighted score for 
each criterion is the product of the criterion score and the weight of the criterion. 

a. Safety. Each treatment system was evaluated for both public and worker 
safety. Public safety concerns involve the hazards associated with releases of 
agent that may reach the site boundary, such as explosions, ruptures of high 
pressure equipment, or stack releases. Worker safety concerns involve 
hazards to personnel working in the immediate vicinity of the process. Many of 
the same issues involved with public safety also apply to worker safety. Further 
concerns involve the amount of manual contact with the contaminated materiels 
and the degree of remote operation. If the process has virtually no safety 
concerns, it was given a Sin each category. Similarly, processes with greater 
concerns regarding safety were given lower scores. 

Safety concerns are considered to be one of the most important criteria and 
were given a weighting of 10. This wassplit evenly among public and worker 
safety. 

b. Emissions to the Environment. This criterion assesses the degree of impact to 
the environment through permitted air or liquid emissions. Processes that emit 
large quantities of emissions are scored lower than those which emit no 
emissions. Similarly, processes that can only meet the maximum permissible 
emission levels as stated by law, as opposed to producing emissions which far 
exceeded those requirements, were also scored low. 

Safety was given the highest weighting above all others. Therefore, emissions 
to the environment, although considered to be a very important criterion, was 
given a weighting of 8. 

c. Solid or Liquid Wastes. The amount of solid or liquid waste produced and the 
degree of treatment required for the waste was assessed. A process producing 
a large quantity of waste was given a low score. A process producing a waste 
requiring additional treatment was also given a low score. Processes that did 
not destroy the energetic material or packing material but left them as a 
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Table 10-3. Evaluation Criteria 

A. Safety 
A 1. Public safety 

1- Concerns regarding safety 
5- No safety concems 

A2. Worker safety 
1- Concerns regarding safety 
5- No safety concems 

B. Emissions to environment 
1- Relatively large flow of maximum permissible emissions 
5- No emissions 

C. Solid or liquid wastes 
1- Relatively large quantity requiring additional treatment 
5- Relatively small quantity suitable for landfill 

D. Process performance 
D1. Agent destruction 

1- Less than 99.99 percent destruction efficiency 
2- 99.99 percent destruction probable 
3- 99.99 percent destruction demonstrated on chemical agents 
4- 99.9999 percent destruction probable 
5- 99.9999 percent destruction demonstrated on chemical agents 

D2. Energetic material chemical decontamination/destruction 
1- 3X chemical decontamination not likely 
3- 3X chemical decontamination 
4- 5X chemical decontamination 
5- Destruction 

D3. Metal parts decontamination 
1- 3X decontamination not likely 
3- 3X decontamination 
5- 5X decontamination 

D4. Packing Material Disposal 
1- 3X decontamination not likely 
3- 3X decontamination 
4- 5X decontamination 
5- Destruction 
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Table 10-3. Evaluation Criteria (Continued) 

E. Operability 
E 1. Complexity 

1- Relatively complex 
5- Relatively simple 

E2. Flexibility 
1- Major modifications required for munition/agent change 
3- Minor modifications required for munition/agent change 
5- No modifications required for munition/ager.lt change 

E3. Operational requirements 
1- Large number of operators required 
3- Medium degree of required manual oversight 
5- Small number of operators required 

E4. Pretreatment requirements 
1- Major pretreatment requirements 
5- Minor pretreatment requirements 

F. Transportability of process 
F1 . Mobility 

1- Difficult to transport 
5- Fully mobile 

F2. Mobilization/demobilization 
1- Long set-up/tear down time 
5- Short set-up/tear down time 

G. Probability of success 

H. Cost 

1- Low probability of success 
5- High probability of success 

H1. Capital cost including developmental costs1 

1- High cost 
5- Low cost 

H2. Operating cosf 
1- High cost 
5- Low cost 

Notes: 

1 Capital costs include developmental, equipment, material, engineering and site 
preparation costs. 

2 Operating costs include raw materials, utilities, labor, and waste disposal costs. 
The cost of maintenance material and labor is included. 
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Table 10-4. Evaluation Criterion Weightings 

Criterion 

A. Safety 
A 1. Public safety 
A2. Worker safety 

B. Emissions to environment 

C. Solid or liquid wastes 

o. Process performance 
01. Agent destruction 
02. Energetic material chemical decontamination/destruction 
03. Metal parts decontamination 
04. Packing material disposal 

E. Operability 
E1. Complexity 
E2. Flexibility 
E3. Operational requirements 
E4. Pretreatment requirements 

F. Transportability of process 
F1. Mobility 
F2. Mobilization/demobilization 

G. Probability of success 

H. Cost 
H 1. Capital cost including developmental costs 
H2. Operating cost 
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10 
5 
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8 

8 

8 
5 
1 
1 
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7 
2 
2 
1 
2 

7 
4 
3 

8 
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decontaminated waste were scored lower in this category. The criteria for 
wastes was given a weighting of 8 points. 

d. Process Performance. These criteria measure the degree to which the 
treatment system can destroy or decontaminate the agents, energetic material, 
metal parts, and packing material. These criteria are a measure of the overall 
effectiveness of the treatment system and were given a total weighting of 10. 
For agent destruction the process scored 1 point for having a ORE of less than 
99.99 percent. It was given 5 points if the process has demonstrated greater 
than 99.9999 percent destruction on chemical agents. For energetic material 
destruction, the process was given 1 point if the energetic material could not 
be 3X decontaminated, and it was given 3 points if it could. If the process 
could destroy the energetic material completely it was given 5 points. For 
metal parts, one point was given to the process if 3X decontamination of the 
metal parts was not likely and 5 points if the process could achieve 5X 
decontamination. For packing material, the process was given 1 point if the 
packing material could not be 3X decontaminated, 3 points if it could, and 5 
points if it could be completely destroyed. 

The destruction of chemical agent was considered to be the most important 
performance measure and was given a weighting of 5 points out of the total 8. 
The treatment/destruction of energetics and the treatment of metal hardware 
and packing material were given weightings of 1 point each. 

e. Operability. The sub-criteria under this general heading evaluate the system's 
operational features. A relatively simple system was given 5 points under the 
complexity criteria, a relatively complex system was given 1 point. The 
flexibility rating r~presents the degrees of equipment modifications, process 
alterations, or change in feedstock that may be necessary if either the type of 
munition or the type of agent to be processed is changed. 

The operational requirements rating measures the relative numbers of 
operators required to work the treatment system. If the system requires a 
large number of operators it was given 1 point, whereas a system with a 
smaller number of required operators was given 5 points. 

The pretreatment criterion measures the degree of processing and 
pretreatment of the various components of the CWM. Though the same basic 
initial processing equipment is envisioned to be used for all of the treatment 
systems, some treatment technologies will require a greater degree of 
processing. One point was given to those processes which require a large 
degree of pretreatment and 5 points was given to those technologies which do 
not. 

The operability criteria were given a total weighting of 7. Complexity, flexibility, 
and pretreatment criteria, being equally important, were given weightings of 2, 
while the operational requirements was given a weighting of 1. 
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f. Transportability. The two criteria under transportability are mobility and 
mobilization or demobilization. If a system can be easily transported, it was 
given 5 points. If not, it was given 1 point. Mobilization/demobilization 
measures the degree to which a process can be set up and operated and torn 
down and packaged for transportation. Systems which can be set up and torn 
down relatively quickly were given the full 5 points. 

The transportability criteria were given a total weighting of 7. Mobility, thought 
to be somewhat more important than mobilization/demobilization, was given a 
weighting of 4. 

g. Probability of Success, State of Development, and Ability to Meet Project 
Schedule. This criteria measures the relative degree of readiness 
characterized by each technology processing system. It was based on various 
factors such as the degree of commercialization of the process, whether or not 
the technology has been demonstrated on chemical agents, and the degree of 
technical concerns and level of future development work required to have the 
technology available within the project schedule of three years. 

This criterion was felt to be fairly important and was given a weighting of 8. 

h. Cost. The treatment systems were evaluated on the basis of capital costs and 
. operating costs. The capital costs also included expected development costs 

needed to bring the technology to technical readiness. Since detailed cost 
estimates were not completed for the systems, these costs criteria are based 
only on engineering judgement and vendor information of the basic costs of 
each technology. 

These criteria were felt to be the least important and were given a weighting of 
5. Capital cost was given a weighting of 4 since it was considered to be more 
important than operating cost, which was given a weighting of 1 since these 
sites will have a limited operational time period. 

10.3.2 Generic Recommendations. Table 10-5 provides the results of the generic 
technology evaluation effort. The evaluation results are based on subjective 
information and that a recommendation as to the optimal treatment technology for FFS 
can not be made. The purpose of this evaluation is to identify the most appropriate 
technologies for the non-stockpile program which warrant further investigation. The 
technologies further developed would than be evaluated on a site specific basis in the 
RifFS process. A more site-specific analysis of these treatment technologies is 
contained in paragraph 10.4. 

In the generic evaluation of alternatives, neutralization (external and internal) received 
the highest overall score. This treatment technology received a high score for safety; 
emissions were found to be minimal as compared to the other treatment alternatives; 
and the probability of success was rated high due to the Army's extensive experience 
with this treatment process. In addition, .neutralization was found to be very adaptable 
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to a type 3'burial site because it can be relatively easily mobilized and is flexible in 
terms of treating a large variety of waste in small quantities, The major disadvantage 
of neutralization is that complete (5X) decontamination of metal parts and destruction 
of the explosives is not achieved. Decontamination (3X) of the items can be achieved 
such that the components can be transported offsite and further treated at a 
commercial (or Army) incinerator. 

Steam gasification received the next highest score in terms of its ability to destroy 
recovered CWM at a type 3 burial site. The primary benefits to steam gasification is 
that there are mobile units in operation today and this treatment alternative rated high 
in terms of its process performance (that is, ability to decontaminate the agent, metal 
parts, and packing material). Synthetica's ability to treat CWM is primarily based on 
the manufacturer's claims and would need to be demonstrated. 

Although incineration of the chemical agents has been selected as the preferred 
treatment of the United States chemical stockpile, this treatment alternative was not as 
attractive for a type 3 non-stockpile burial site. For the stockpile program, there are 
four incinerators used to destroy each waste stream, which involve large quantities of 
wastes resulting in few changeovers. For the non-stockpile program, rotary kiln 
incineration was found to be the most appropriate incinerator to destroy the agents, 
explosives, and packing material and decontaminate the metal parts. Even so, there 
are many difficulties in mobilizing a single incinerator to sites which may have a large 
variety of wastes in small quantities. Trial burns may need to be conducted at each 
site for each feed stream. Trial bums are very costly and time consuming. In 
addition, the individual waste streams will need to be separated and stockpiled such 
that they can be fed individually into the incinerator, making the pretreatment steps 
more complicated than some of the other treatment alternatives. Incineration would 
provide over 99.9999 percent destruction of the agent, total destruction of the 
explosives and packaging material, and 5X decontamination of the metal parts. No 
additional offsite treatment would be required. 

After rotary kiln incineration, scores in descending order were molten metal, mediated 
electrochemical oxidation, molten salt, and supercritical water oxidation. The overall 
differences in the scores for these technologies were not significant. Molten metal 
scored low in the probability of success since it is still a developmental technology 
without any commercial installations. Mediated electrochemical oxidation is a complex 
technology with many treatment steps involved in the destruction of CWM. Molten salt 
incineration had similar problems to rotary kiln incineration. These technologies were 
also not rated as high in terms of safety and probability of success, since there is 
limited experience in the use of these technologies to destroy CWM. Supercritical 
water oxidation did not rate high due to safety concerns with treatment of chemical 
agents in a high-pressure environment. There are also many development problems 
with this treatment technology which must be resolved before it could be used to 
destroy agent at a type 3 site such as FFS. Developing this technology such that a 
unit is operational within the 3-year time frame is questionable. 

The Generic report provides a more in-depth discussion of the evaluation results. 
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10.4 Technology Evaluation at the Former Fort Segarra 

The results of a site-specific analysis of treatment technologies for FFS would differ 
somewhat from the evaluation in the Generic report due to the remoteness of the site 
and uniqueness of agents potentially requiring treatment. As mentioned previously, 
however, technologies selected for further development must be evaluated first on a 
program level since they must be adaptable to all type 3 burial sites. The 
technologies pursued for the non-stockpile program can then be evaluated on a 
site-specific basis under the RifFS process at FFS. 

In a site-specific evaluation for FFS, both the weighting criteria and the scoring of 
technology alternatives might be adjusted to more accurately reflect the site's unique 
nature. For example, the application of neutralization, synthetica steam gasification, 
mediated electrochemical oxidation, and supercritical water oxidation may not be as 
desirable at FFS due to the possible requirement to treat solidified CK and residual 
smoke in the smoke pots. As discussed in paragraph 10.2, when water or solvents 
mix with solidified CK, a violent reaction could result. Operations would need to be 
conducted in a very controlled environment. In addition, if residual smoke is present 
and mixed with water, smoke may be emitted through the stack during the steam 
gasification or mediated electrochemical oxidation treatment process. These factors 
would not eliminate the technologies but would need to be considered for FFS and 
further research may be required if that technology were adopted. 

Other criteria which may be of greater importance at FFS than less remote type 3 
burial sites is the transportability of the unit and the treatment technologies utility 
requirements. The neutralization process would be more desirable at FFS than other 
sites based on these criteria. 

10.5 Soil and Groundwater Remediation 

Soil and groundwater contaminated with CWM pose separate problems for the Army. 
The agents listed in section 2 may remain as untreated compounds or breakdown 
products from hydrolysis, oxidation, or other chemical or biological reactions in the soil 
or groundwater. The first problem is in identifying the risk posed by the contaminants. 
This is typically accomplished based on toxicity of the contaminants and their 
breakdown products and on the intended use of the land or water. The Site 
Monitoring Concept Study presents some of the data necessary to perform the 
requisite risk analysis and data gaps. 

If levels of contaminants allowed in the soil and groundwater can be established for 
FFS, technologies capable of achieving those levels can be investigated. CERCLA 
requires consideration of alternative technologies during feasibility studies to provide 
data to decision makers in selection of a treatment technology. The Federal 
government actively pursues innovative technologies. A synopses of active projects is 
published by the U.S. Environmental Protection Agency (USEPA). 
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10.6 Recommendations for the Former Fort Segarra 

Regardless of whether the treatment is conducted onsite or offsite, additional research 
should be conducted to develop treatment plans for possible recovered CWM at FFS 
due to the unique nature of items tested. For example, HQ was involved in some of 
the tests on FFS and could be potentially recovered. Very little information is available 
on this agent since it was experimental and never developed on a large scale. Since 
it is a mixture of mustard and sesquimustard, monitoring and decontaminating 
techniques for other H-series agents may be effective for HQ. It is recommended that, 
prior to initiating a remediation effort at FFS, techniques for H-series agents be 
reviewed for their applicability to agent HQ. 

Based on background information, CWM containing solidified CK or mustard could 
also be recovered at FFS. Unstabilized CK, used in the San Jose surveillance tests, 
solidifies to form cyanuric chloride. It is recommended that further research be 
conducted to develop treatment techniques for solidified CK and mustard. Further 
research should also be conducted to better understand the reactive hazards 
associated with solidified CK. 

CWM items as large as the 1 DOD-pound bomb and one-ton containers were involved 
in tests at FFS. The 1000-pound bomb was involved in surveillance tests and most 
likely was not explosively configured. Currently, the Army is developing three MMDs 
for the treatment of various CWM items. These include the MMD1 for nonexplosive 
items under 500 pounds, the MMD2 for explosive items under 500 pounds, and the 
MMD3 for bulk nonexplosive items (over 500 pounds). The MMD at FFS should be 
sized at a minimum to handle a SOO-pound, explosively-configured bomb. If CWM is 
recovered and onsite disposal is selected, the MMD2 should be developed to support 
a remediation effort at FFS. Contingency plans should be developed to dispose of ton 
containers or potentially explosively-configured 1 ODD-pound bombs recovered at FFS. 

It is recommend that potential presence of smokes HC and FS with residual agent be 
reviewed for potential complications in the treatment process. 

The technologies pursued for the non-stOCkpile program should be evaluated on a 
site-specific basis under the RI/FS process at FFS. Unique site characteristics 
outlined in paragraph 10.2 should be considered during this analysis. 
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SECTION 11 

QUALITATIVE ANALYSIS OF OTHER ALTERNATIVES 

11. QUALITATIVE ANALYSIS OF OTHER ALTERNATIVES 

This section presents a summary of potentially applicable cleanup alternatives for sites 
containing chemical warfare materiel (CWM) that require remediation. The evaluation 
presented is qualitative and is not intended to replace the evaluation of alternatives 
which is performed during the Remedial Investigation/Feasibility Study (RifFS) for a 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
site. The evaluation provides a preliminary analysis of the Former Fort Segarra (FFS) 
based on available information. 

11.1 Minimal or No Intervention 

The option of minimal or no intervention is in reality two potential options. Minimal 
intervention is a response action used to minimize the risk of potential release. No 
intervention is a case where risk to public health and the environment is negligible. 
There are substantial differences between the two options and therefore they will be 
treated separately. 

11.1.1 No Intervention. The National Environmental Policy Act (N EPA) requires 
consideration of the no-action alternative. CERCLA complies with NEPA in this 
respect. Should the results of the RI/FS indicate there is no threat to public health or 
the environment, a Record of Decision (ROD) may be completed stating no further 
action is required at the site. The no-action alternative is normally the first alternative 
evaluated and is used as a comparison for the other alternatives. The no-action 
alternative requires the completion of a baseline risk assessment (BRA). 

As discussed in paragraph 5.2, the BRA should be completed by the RI/FS contractor. 
It involves detailed information on the source of contamination, groundwater flow and 
usage, surface usage and antiCipated usage, and other fate- and transport-type 
information. This data is not available for FFS at this time. Additionally, the expected 
risk of release from the site must be evaluated. This requires some knowledge of the 
amount of contamination and its condition. Again, however, this data is not available 
for FFS at this time. 

A third area for which insufficient information exists is the environmental breakdown 
products of the agents potentially at the FFS and their toxicity, fate, and transport. It 
is possible that the risks associated with leaving the site in its current condition are 
less than those associated with a recovery and response action. 

Items which are covered in the analysis of the no-action alternative will be described 
here. Care should be taken to ensure the BRA covers the items necessary to 
conclude an evaluation of this alternative as it forms the basis for all other evaluations. 
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Many of the action-type assessments are not considered for this analysis as there is 
no action. 

11.1.2 Minimal Intervention. Minimal intervention efforts are directed toward 
reducing the risk by taking actions aimed at stopping or reducing the contamination 
migration. Little or nothing would be done to the source of contamination. Capping 
and pump-and-treat are two of the more common techniques. Stabilization methods 
are normally not included in discussions of minimal intervention as they are considered 
treatments of the contamination source. 

As with the no-action alternative, more information is required on contaminant fate and 
transport. Actions taken would be in response to an actual or potential threat of _ 
contamination posing a health or environmental problem through migration to 
groundwater or through other pathways. The effectiveness of such systems would 
depend heavily on the situation at the site. 

11.2 Excavation and Onsite Treatment 

Excavation and onsite treatment would be the most decisive option available to the 
Army. It would involve excavation and recovery of CWM followed by immediate 
treatment of the chemical agent to a minimum 3X level, followed by any necessary 
post-treatment activities. Direct responsibilities for the U.S. Army Chemical Materiel 
Destruction Agency (USACMDA) for the CWM destruction would potentially be 
satisfied in the shortest period of time. . 

There are three distinct phases of operation which impact the safety of this option: 
the excavation phase, the transfer phase, and the treatment phase. Each are 
discussed separately and then a combined assessment is made. 

11.2.1 Safety. During excavation, all safety-related activities provided in paragraph 
4.3.1 apply. The situation at FFS should be approached on a cautious basis. Survey 
techniques should be combined to place a high confidence level to both identify CWM 
and provide 'worker and public safety. Historical surveys to date are fairly complete. 
With the exception of areas where there is large quantities of non-Department of 
Defense (DoD) waste, a magnetometer should provide sufficient data to identify 
potential CWM in the form of bombs, smoke pots, or other metal test remnants. 

During each ste~ '1e survey process, prudent safety measures should be 
employed. The t"-, ..... f1ingo Bay landfill and the former test areas on Water Island may 
present hazards beyond CWM-related hazardous waste risks. These should be taken 
into account when operating onsite to preclude spread of contamination, injury to site 
workers, and potential public safety risk from non-CWM related hazards. 

Excavation techniques should be archeological-type excavations conducted by hand 
when within 1 foot of a potential or identified CWM item. Overburden removal can be 
accomplished using conventional excavation equipment. In the case of the Flamingo 
Bay landfill area, it is recommended that mechanized equipment be solely used. 
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Remote excavation techniques are not yet at a stage to present a safer alternative to 
manual excavation. 

The transfer phase occurs when CWM is taken from the point of excavation and 
entered into the treatment system. This phase is the weakest link of the operation 
due to potential problems in matching rates. The excavation rate would have to match 
the treatment rate exactly. This would likely involve adjustment of the excavation 
schedule. Should process upsets occur, the excavation would have to enter a 
contingency operations phase as well. 

The treatment phase would be difficult to prepare for under the excavation and 
treatment scenario. The system would require a design to handle CWM from a 
standpoint of only limited information. Risks could be reduced with significant 
background and survey information. 

11.2.2 Security. Security for this alternative would likely be the best of any option in 
which the CWM remains onsite, either for destruction or storage. As the CWM is 
excavated it enters the treatment system and is destroyed, reducing the security risk. 
However, operations would still require security measures such as fencing, lighting, 
and guarding of the site. 

11.2.3 Environmental Protection. Excavation and onsite treatment would 
adequately protect the environment by destroying the CWM. Sufficient safeguards 
should be incorporated into all phases of site operations ensuring environmental 
protection is maintained. If the BRA demonstrates a need for remediation, this option 
would conform to CERCLA guidance which indicates a preference for solutions where 
treatment is conducted onsite. 

11.2.4 Cost. While it may appear that excavation and onsite treatment presents the 
lowest cost for a destruction alternative, this is not necessarily the case. Only when 
the treatment system is properly selected for the recovered items and only when the 
excavation rate closely matches the treatment rate would it be likely this option 
presents the lowest cost alternative. If the items to be recovered are relatively 
unknown (as with most cases), the system selected would likely be over-designed as 
a contingency measure. If excavation provides little or no CWM, the system emplaced 
would have been mobilized and demobilized for disposal of little or no CWM. Should 
excavation provide items for which the system was not designed, costly field 
alterations or a new system entirely would add significantly to the cost. The 
rate-of-processing issue discussed with the safety issues in paragraph 11.2.1 would 
likely require contingency procedures during excavation, which would add to the cost 
when implemented. 
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11.3 Excavation and Interim Storage Followed by Onsite Treatment 

This option would be similar to excavation and onsite treatment (paragraph 10.2) but 
would include an intermediate step of storing recovered CWM onsite. The storage is 
envisioned to potentially last up to 3 years. This holding phase would allow 
investigation and recovery to be completed in the Flamingo Bay area and former test 
areas on Water Island, positive identification of the CWM, and development of a 
treatment system capable of handling all the materiel. While not ~s decisive as 
immediate treatment, it still includes the destruction step. 

11.3.1 Safety. Excavation requirements remain the same as any other excavation 
option. Likewise, the transfer of CWM has the same risk items associated with it. In 
this option there are two transfer operations, one from excavation to storage and the 
other from storage to treatment. The onsite treatment phase of the operation should 
be safer than the immediate treatment option. The system selected for treatment can 
be determined when excavation is near completion and when identification of CWM is 
near or at completion. This serves to avoid the situation where the treatment system 
is incapable of handling a particular item. 

There are two significantly different safety issues between this option and the 
immediate treatment option. Storage of the items presents a potential increase in risk, 
but identification prior to establishing a treatment system would reduce the potential 
risk. Storage, being a non-intensive operation, would likely present significantly less 
risk than the operationally-complicated treatment step. It would appear that the 
excavation and interim storage option would present less risk and be safer than the 
excavation and onsite treatment option discussed in paragraph 11 .2 .. 

11.3.2 Security. Interim storage presents the greatest security risk. Materiel is 
removed from the ground, identified, and stored onsite, making it a known and 
therefore vulnerable target. Adequate security measures can be taken to safeguard 
the material onsite. These measures should be implemented based on a site-specific 
vulnerability analysis. This analysis should be updated after positive identification of 
the CWM. 

11.3.3 Environmental Protection. Environmental protection for the interim storage 
alternative is identical to environmental protection for the excavation and onsite 
treatment alternative (paragraph 11.2.3). There are no anticipated hazards associated 
with the storage of the materiel in an approved storage configuration. Again, CERCLA 
gives preference to onsite treatment alternatives. 

11.3.4 Cost. The increased costs of a storage facility (including capital, installation 
costs, and operating costs) should offset cost risks associated with selection of a 
treatment alternative prior to positive identification. These risks are unable to be 
quantified at this time. Therefore, a similar cost should be associated with the 
excavation, interim storage, and onsite treatment alternative as with the excavation 
and onsite treatment alternative (paragraph 11.2). 
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11.4 Excavation and Movement for Offsite Treatment 

Excavation and movement for offsite treatment involves the same requirements for 
extracting CWM from the ground. Following excavation, CWM is transported by the 
safest mode available to a military installation capable of receiving CWM into a secure, 
environmentally-acceptable facility. Based on the information in section 9 of this 
report, transportation modes off the island are limited to water and air. 
Containerization is not a significant problem and containers capable of meeting or 
exceeding Department of Transportation (DOT) requirements are available for 
shipping. From this standpoint, there are no impediments for CWM shipments from 
FFS to alternate sites for storage and final disposition. 

However, two problems exist with this option. The CWM, classified as hazardous 
waste, may only be shipped to a RCRA-permitted facility. This could involve lengthy 
and costly administrative action as well as potential facility design and construction to 
meet regulatory requirements for storage. The second problem is that the final 
disposition will not likely be known. The requirements for ultimate disposal remain 
with the generator of the waste at the point of origin. 

11.4.1 Safety. The excavation phase would require no additional safety requirements 
than the previous two options. The transportation phase does involve safety-related 
issues, but none of these issues would necessarily preclude shipment from the FFS 
from a safety standpoint. 

11.4.2 Security. Site security would be similar to that expressed with excavation and 
on site treatment (paragraph 11.2). Individual security concerns with the movement 
would be highly dependant on the mode of transportation selected and the route and 
destination. Security at the storage location should be included as part of the 
assessment of security of the CWM. This is also dependant on the final location for 
storage. 

11.4.3 Environmental Protection. Environmental protection issues of the 
transportation alternative relate mainly to the final disposition of the CWM. If storage 
of the item is the final disposition, then the relative impact on the environment should 
be considered in relation to risks of release and the cost of maintaining sufficient 
environmental assessment. If treatment is the final disposition, the treatment method 
would likely have similar impact as an onsite treatment system. 

This option does not receive the preferred status under CERCLA that onsite treatment 
receives, and would likely score lower under an RifFS. 

11.4.4 Cost. The cost of the transportation alternative depends heavily on the route 
of transportation, the final storage location and facility requirements, the length of 
storage, and the final disposition, either storage or treatment. This option would likely 
have the highest cradle to grave costs of any of the options. 
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It is recommended that, should excavation of CWM at FFS be required, the safer 
option of utilizing an interim storage facility should be exercised and that sufficient 
security be established to mitigate security concerns. This would provide a safe, 
environmentally sound, and cost-effective solution. 

11.5 Recommended Site Scenario 

It is recommended that the RifFS process be conducted for FFS to provide the 
information required for a decision document. 

The evaluation presented here is not intended to replace the process conducted 
during the RifFS. The evaluation only provides a preliminary analysis of the situation 
based on currently available information. In accordance with CERCLA EPA Guidance 
for Conducting Remedial Investigations and Feasibility Studies Under CERCLA, 
EPAl540fG-89/004, Oct 1988, selected cleanup actions must: 

• protect human health and the environment; 
• .attain applicable or relevant and appropriate requirements (ARARs) or provide 

grounds for invoking a waiver; 
• be cost effective; 
• utilize permanent solutions and alternative treatment technologies or resource 

recovery technologies to the maximum extent feasible; and 
• satisfy the preference for treatment that reduces toxicity, mobility, or volume as 

a principal element. 

Chapter 6 of EPA Guidance for Conducting Remedial Investigations and Feasibility 
Studies Under CERCLA provides detailed considerations the Environmental Protection 
Agency (EPA) recommends be taken into account during the RifFS evaluation of 
alternatives. 
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SECTION 12 

CONTINGENCY PLANNING 

12. CONTINGENCY PLANNING 

12.1 Background and Records Review 

A number of potential accident scenarios can occur during geophysical surveys, 
excavation operations, and transport of chemical munitions. However, the 
contingencies evaluated in this report include only the leakage and detonation of a 
CWM item during excavation or movement. Since chemical munitions and chemical 
agents are considered hazardous wastes, remedial operations and emergency 
responses are subject to applicable or relevant and appropriate requirements (ARARs) 
of the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) and the Superfund Amendments and Reauthorization Act (SARA). 
Therefore, contingency equipment was identified for use by emergency response 
teams at the proposed excavation sites, after considering Federal and territorial 
govemment laws, regulations, and requirements. 

For this report, existing Army documents relating to standard operating procedures 
(SOPs) for chemical accidentlincident response and assistance and the roles, 
responsibilities, and equipment for basic contingency response teams, especially the 
Technical Escort Unit (TEU), were identified. Equipment available from commercial 
vendors or other sources is identified and analyzed. To provide the maximum 
protection for public health and the environment during contingency situations, new 
methods and devices, which are being developed for emergency response by the 
Chemical and Biological Defence Agency (CBDA) and may be used for suspect 
chemical munitions recovery projects, are also examined. Site-specific contingency 
equipment for the Former Fort Segarra (FFS) excavation site are recommended in 
section 13 .. 

12.1.1 Current and Proposed Standards. To assess chemical and physical 
hazards, the Occupational Safety and Health Administration (OSHA) and other 
organizations have established several guidelines for industrial chemical substances, 
including the OSHA-enforceable standard permissible exposure limit (PEL). If the 
working environment contains a hazardous substance above this limit, workers are 
required to wear appropriate personal protective equipment (PPE). 

Military chemical agents are toxic substances; a small amount of chemical agent may 
induce a serious chemical accidentlincident. Currently, there are no OSHA-regulated 
safe-exposure limits for chemical agents. Only the Department of Defense (DoD) has 
its own standards .. 

Exposure criteria for certain chemical agents accepted by the Army are contained in 
DA PAM 385-61. For those agents without established standards, a zero or null value 
(the lowest numerical value that the best available state-of-the-art measurement 
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technology can detect) has been used by the Army as an official standard. For blister 
agents, if the detected concentration is above the PEL, air-supplied respirators should 
be used due to carcinogenic properties of the blister agent. Army control limits are 
recomlT!ended to be used as standards for the safe handling and treatment of nerve 
and blister agents during excavation and disposal processes. 

12.1.2 Army Chemical AccidentJIncident Emergency Response System. As 
defined in Army document FM-21, a chemical accident refers to any situation involving 
chemical surety materiel (CSM) which results in: 

• injury to personnel or exhibition of physiological symptoms requiring more than 
standard first-aid procedures, 

• offpost contamination by a chemical agent, 
• property damage of $10,000 or more, 
• an unintentional or uncontrolled release of a chemical agent that exceeds 

maximum agent concentration-time levels for exposure of unprotected 
personnel, and 

• unusual interest by the public and news media. 

The definition of a chemical incident is any situation that results in: 

• unintentional exposure of personnel to a chemical agent; 
• release of a chemical agent without exposure of personnel, which not was not 

reported as a minor leak or an accident; 
• property damage ranging between $250 to $10,000; 
• actual or attempted theft or diversion of chemical surety materiel; and 
• actual or attempted penetration of a chemical exclusion area. 

Chemical agents have long been controlled and handled by the Army, and the Army 
has established an emergency response system for chemical accidentJincidents. 
Review of the Army emergency response system should help establish guidelines for 
an efficient contingency plan for chemical weapon recovery and disposal projects 
carried out within military bases or in the public domain. 

It is the Army's policy that in case of an accidentJincident involving the release of 
chemical agents from munitions, every effort should be made to prevent loss of life 
and minimize the hazardous effects of the chemical accidentlincident. The required 
immediate actions include ensuring that all involved personnel take proper self
protection steps, rendering protection and first aid to contaminated individuals, and 
dialing an emergency number to report the accidentlincident. If possible, the local fire 
department will respond with available forces to any chemical accident! incident 
emergency to extinguish any fire,'minimize fire and water damage, and rescue or 
direct the rescue of injured personnel. 

At the same time, the Chemical Accident/Incident Contingency (CAlC) plan should be 
initiated. As an example, under the Aberdeen Proving Ground CAlC plan, emergency 
response teams for chemical accidentlincidents will be immediately formed and 
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dispatched to the scene to control the chemical accidentlincident. These teams are 
indicated in figure 12-1 and include a TEU alert team, a medical emergency response 
team specializing in treatment of chemical toxic exposure injuries, and a monitoring 
team composed of personnel from a military chemical laboratory. Other personnel 
and action teams will respond to the site 'or Chemical Accident/Incident Control Center 
(CAICC), as necessary by the Chemical Accident/Incident Control Officer (CAl CO) or 
other applicable emergency plans. The control of emergency operations will be 
assumed by the commander of the Army area nearest to the chemical 
accidentlincident. The Generic Site Scoping Study contains a detailed description of 
the emergency response system. 

12.2 Generic Contingency Requirement 

Based on the legal guidance given to the U.S. Army Chemical Materiel Destruction 
Agency (USACMDA) by the Test and Evaluation Command (TECOM) (memorandum, 
dated 31 August 1992), the recovery, transport, storage, and disposal of chemical 
weapon munitions fall within the scope of CERCLA; its amendment; the Resource 
Conservation and Recovery Act (RCRA); and the National Environmental Protection 
Act (NEPA). Although chemical agents are not listed as hazardous waste under the 
federal hazardous waste management regulations, the Army has generally considered 
chemical agents as hazardous waste because of their chemical reactivity. Thus, all 
activities performed during the recovery, transport, storage, and disposal of chemical 
weapon munitions are required to comply with Federal and territorial hazardous waste 
management regulations. 

A number of potential accidents can happen during the excavation and movement of 
chemical munitions. To minimize effects from accidents, immediate emergency 
response with appropriate equipment is required. Two waste-related causes of 
contingencies, leakage of chemical agent and detonation of chemical munitions, will be 
discussed in the following paragraphs. The generic contingency requirements to deal 
with these accidents will be discussed, based on the applicable regulations, and on 
safety, security, and cost. 

Both situations involve the release of dangerous chemical agents and may pose an 
immediate threat to human health and the environment. Due to the differences in 
released quantity and effective range, the contingency requirements for these two 
situations will be discussed separately. As a result, these discussions will provide 
guidance for establishing the Site-specific contingency plan for handling chemical 
munitions at excavation sites. 

12.2.1 Contingency Requirement for Chemical Warfare Materiel Leakage during 
Excavation. Chemical munitions may release their contents to the air or ground 
through a slow leak or an instantaneous release due to partial case failure or total 
case failure. In dealing with leaking chemical munitions, consideration should be given 
to personnel protection, area contamination, downwind vapor hazards, and safe and 
prompt measures for stopping and sealing the leakers. 
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Rgure 12-1. Emergency Response Organization Augmented by Specialized Teams 

a. Personnel Safety Requirements. 

(1) Personnel Protective Equipment. Chemical agents are classified as 
class A poison materials by the Department of Transportation (DOT). 
A chemical agent leak is capable of causing injury or impairment in the 
function of any part of the body through absorption, inhalation, or 
physical contact. As indicated in §1910.120 of Title 29 of the. Code of 
Federal Regulations (CFR), emergency response operations for the 
release of hazardous substances are subject to all requirements 
described in part 1910 and part 1926. Under this requirement, all 
employees who work on a hazardous waste site and are exposed to 
hazardous substances and health and safety hazards, including 
emergency responders, are required to wear appropriate personal 
protective clothing and equipment. 

As required in 29 CFR §1910.120, if chemical exposure levels will 
create a substantial possibility of immediate death, immediate serious 
illness or injury, or impair the ability to escape, positive-pressure, self
contained breathing apparatus (SCBA) or positive pressure air-line 
respirators equipped with an escape air supply should be used. (It 
should be noted that Army requirements for personnel protective 
equipment differ from OSHA. It is assumed here that OSHA standards 
will be used.) 

In addition, if skin absorption of a hazardous substance may result in a 
substantial possibility of immediate death, immediate serious illness or 
injury, or impair the ability to escape, totally encapsulating chemical 
protective suits (OSHA level A protection) should be used. 
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The chemical protective clothing to be used by emergency personnel 
responding to leaking chemical munitions is required to meet the 
following requirements: 

(a) The totally encapsulating suits should protect employees from 
the particular hazards and should be able to maintain positive 
air pressure capable of preventing inward test gas leakage of 
more than 0.5 percent. 

(b) Proper selection of respirators should be made in accordance 
with the guidance of American National Standard Practices for 
Respiratory Protection 288.2-1969. 

(c) High purity compressed air and liquid air should be used for 
respiration. Breathing air should at least meet the requirements 
of the specification for grade 0 breathing air as described in 
Compressed Gas Association Commodity Specification 
0-7.1-1966. 

(d) All compressed air cylinders used with SCBAs should meet 
DOT and National Institute for Occupational Safety and Health 
(NIOSH) criteria. The cylinders should be tested and 
maintained as prescribed in the Shipping Container 
Specification regulations of the DOT (49 CFR part 178). 

(e) Breathing-gas containers should be marked in accordance with 
American National Method of Marking Portable Compressed 
Gas Containers to Identify the Material Contained, 248.1-1954; 
Federal Specification BB-A-1034a, June 21, 1968, Air, 
Compressed for Breathing Purposes; or Interim Federal 
Specification GG-B-00675b, April 27, 1965, Breathing 
Apparatus, Self-Contained. 

(f) More-detailed requirements for respiratory protection are listed 
under 29 CFR §1910.134. 

(g) Equipment for eye and face protection should be in accordance 
with American National Standard for Occupational and 
Educational Eye and Face Protection and the requirements set 
in 29 CFR 1910.133. 

(h) Safety-toe footwear for employees should meet the 
requirements specified in the American National Standards for 
Men's Safety-toe Footwear, 241.11967. 

(i) If gas masks are used, the requirements indicated in 29 CFR 
1910.134 (g) should be followed. 
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0) The detailed requirements for selection and use of PPE are 
described in 29 CFR 1910 (i). The level of protection provided 
by PPE should be increased when adqitional information on the 
site condition indicates that increased protection is necessary to 
reduce employees' exposures below PEL and published 
exposure limits for hazardous substance and health hazards. 

(2) Personnel Decontaminating Equipment and Decontaminants. In 
addition to routine decontamination procedures, emergency 
decontamination procedures should be established for use during 
emergency situations. Appropriate decontaminating materials in 
sufficient quantities should be properly positioned at the site. This 
should include clean water for personnel decontaminating purposes. 
Designated personnel will be trained to operate decontamination 
equipment in the event of an emergency. 

According to 29 CFR, decontamination should be tailored to the 
specific hazards of the site, the level of the hazard, and the employee's 
exposure to the hazard. Many factors, such as effectiveness, cost, 
availability, and ease of implementation, influence the selection of the 
decontamination method. From the health and safety standpOint, the 
decision should be made based on the method's effectiveness for the 
specific substances present and whether the method poses any health 
or safety hazards. 

The decontamination standards used by the Army (FM 3-21) may serve 
as guidance for establishing an effective personal decontamination 
procedure for the chemical agent involved. Personal decontamination 
stations (PDSs), as standardized by the Army, may be used to 
decontaminate personnel found in or leaving from the suspected 
contaminated area in emergency situations. 

(3) Communication and Alarm Equipment. As required by OSHA 
regulations, a reliable communication system to summon aid is needed 
in the emergency situation. This will include telephones, radios, or 
other means of communication for reporting emergencies. The 
communication equipment should be available at excavation sites and 
approved for safe use. A person who wears level A protective clothing 
should be equipped with personal communication equipment, such as a 
two-way radio. 

An employee alarm system, which can be perceived above ambient 
noise or light levels, is needed at the site to provide waming for 
necessary emergency action to all employees in the affected portions 
of the workplace. 
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(4) First-Aid Equipment. As part of the site safety and control plan 
required by 29 CFR, an emergency treatment program should be 
established. It is necessary to make advance plans for emergency 
transportation, treatment, and decontamination at a nearby medical 
facility. Depending on the site's location and potential hazards, it may 
be necessary to identify medical facilities capable of sophisticated 
response to chemical agent exposure. Usually, the civilian medical 
facilities are not prepared to handle chemical agent casualties; 
therefore, the Army should provide the necessary training and 
equipment to establish the required capabilities locally. 

(5) Monitoring Requirements. As a part of the employer's emergency 
response plan, a hazard monitoring plan should be developed. The 
use of monitoring equipment will assist the emergency response 
personnel in identifying and quantifying the contaminant and help the 
response personnel to select PPE, delineate areas where protection is 
needed, determine the need for specific medical monitoring, and 
assess the potential health effects of exposure. A detailed analysis of 
monitoring concepts for non-stockpile sites is provided in the Site 
Monitoring Concept Study. 

Two kinds of monitoring equipment should be prepared, the non-agent 
detector and the agent detector. The non-agent detector will be used 
to detect flammable or explosive atmospheres, oxygen deficiency, 
certain gases and vapors, and ionizing radiation. These instruments 
have been summarized in tables 7-1 and 7-2 of Occupational Safety 
and Health Guidance Manual for Hazardous Waste Site Activities. A 
direct-reading instrument is recommended for rapidly detecting 
dangerous situations. 

Besides the non-agent monitoring instruments, a device capable of 
detecting chemical agents should be prepared for emergency response 
involving chemical agents. Many chemical agent detection devices 
have been developed and used by the Army for handling chemical 
agents. The Site Monitoring Concept Study provides details on 
instruments and their use. 

Detectors capable of providing early warning of chemical agent 
contamination, such as the CAM-M1 and the Miniature Continuous Air 
Monitoring System (MINICAMS), are recommended for use in 
emergency response situations to identify the agent and detect 
contaminated areas. 

It should be emphasized that portable instrumentation used to evaluate 
hazardous material at the site should be demonstrated as being safe to 
use in those environments. The important consideration when 
choosing these instruments is that the device has the capability to 
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detect the compounds of interest. It is also important that the device is 
approved by national groups, such as Underwriters Laboratory (UL), 
Factory Mutual (FM), and the American National Standards Institute 
(ANSI) for the classes, divisions, and groups in which they will be used. 
To ensure personnel safety, it is recommended that only approved (FM 
or UL) instruments be used onsite and only in atmospheres for which 
they have been certified. 

b. Equipment Required for Hazardous Substance Control. As codified in 40 CFR, 
subchapter J of SARA title III, when there is a release into the environment of a 
hazardous substance, pollutant, or contaminant that may present an imminent 
and substantial danger to the public health or welfare, notification to the 
appropriate authorities and appropriate removal action to abate, prevent, 
minimize, stabilize, mitigate, or eliminate the release are required. 

The removal action should be taken as soon as possible and as efficiently as 
possible. It is very important that leaking munitions and containers be handled 
only by authorized personnel who are qualified in the appropriate procedure to 
be used. It is also important that the response personnel have appropriate PPE 
and equipment to mitigate a chemical agent incident safely. The required 
equipment will be discussed in section 13. 

(1) Area Control and Physical Security. During the leakage incident, the 
area should be evacuated except for essential personnel who will 
perform emergency response activities. Access to the hot area should 
be restricted. 

According to standards established by the Army, when it is unknown 
whether explosives are involved in a chemical accident or when the 
types or numbers of munitions cannot be determined, a restricted area 
of 450 meters in radius is normally established around the chemical 
accident site. 

In addition to the 450-meter radius exclusion area, an initial downwind 
hazard area should be established. The size and the shape of this 
area will be determined from information obtained from the hazardous 
assessment. When the amount and or type of agent are unknown, the 
initial downwind hazard distance will be extended to 2000 meters 
downwind from the accident site. The area will be established by 
extending two radial lines at an angle of 20 degrees on either side of 
the primary wind direction. Then two buffer zones, extending from the 
edge of the initial exclusion area, are drawn to intersect the right and 
left radial lines (see figure 12-2). All unprotected personnel should be 
evacuated from this area. Where humans or animals have access to 
the release area, fences, warning signs, or other security or site control 
precautions equipment should be prepared. 
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(2) Leak Sealing and Containment. Leak sealing and packing of chemical 
munitions are part of normal practice procedures used by Army 
personnel where chemical agents are involved. The operational 
procedures have been described in Army technical manuals (TM 3-250, 
Storage, Shipping, Handling, and Disposal of Chemical Agents and 
Hazardous Chemicals) and other appropriate field manuals (FM 3-20, 
Technical Escort Operations). 

Procedures to reduce or stop leakage and the subsequent 
contamination should begin as soon as possible. Leaks should be 
sealed with appropriate substances, such as plaster of paris bandage 

_ and tapes. Spills on the ground can be covered for a short time with 
dirt, plastic sheet, wood mats, or other materials. 

(3) Area and Equipment Decontamination. The contaminated area and 
equipment should be completely decontaminated. Chemicals and other 
materials can be used to retard the spread or to mitigate its effects. 
Since the types of equipment, surfaces, and hazardous material to be 
decontaminated vary with each accident, the area and equipment 
decontamination will be carried out on a site-specific basis. The power
driven decontamination apparatus used by the Army would be useful 
for area and equipment decontamination in emergency situations 
involving leaking munitions. 

Super tropical bleach (STB) is now a standard decontaminant used by 
the Army. Applied in a slurry-paste, it will effectively decontaminate 
lewisite, liquid mustard, and V- and G-series agents. This 
decontaminant should be prepared and used for area and equipment 
decontamination during the chemical weapon recovery projects. 

If STB is not available, the nonstandard decontaminant solution, 
calcium hypochlorite (HTH), is usually recommended to decontaminate 
lewisite, mustard, and V-series agents. This decontaminant can usually 
be obtained from a commercial laundry, drug store, or chemical firm. 

One concern with the use of bleaching decontaminants is the potential 
for a violent reaction with mustard agents. Mixtures of STB and HD, 
for example, can produce a violent, fire-producing reaction. 

Other standard decontaminants used by the Army include soap and 
detergent. It should be pointed out that soaps and detergents do not 
neutralize chemical agents. Therefore, the runoff solutions from the 
decontamination procedures may contain toxic chemical agents. 
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Other nonstandard decontamination solutions, which are effective 
against one or several chemical agents, can be found in DA PAM 50-6. 
This document also mentions several natural decontaminants, including 
water, steam, adsorbents, and sealants. These natural decontaminants 
are effective in physically removing contamination or transferring the 
contaminant from one area to another, such as the absorbent material. 
Eventually, subsequent decontamination using neutralization or 
destruction methods are required. 

During the decontamination procedure, nearby drainages should be 
protected to prevent contamination by runoff or runon solutions. If soil 
is contaminated, tools for excavation of highly contaminated soils may 
be required. 

Containment, transportation, and disposal of waste resulting from 
emergency operations should be in accordance with applicable federal 
and territorial regulations. 

As a minimum, equipment required for hazardous substance control 
should include those basic supplies and equipment for site security and 
control, leak sealing, spill control, area decontamination, and 
excavation, consolidation, or removal of highly contaminated soils. 

12.2.2 Contingency Requirement for Detonation of a Chemical Agent-Filled 
Unexploded Ordnance during Excavation. There are two kinds of detonation: 
planned detonation and accidental detonation. Planned detonation refers to the 
emergency destruction of chemical munitions when a chemical munition is in such a 
sensitive condition that its movement will probably result in a detonation, or when a 
munition is in such a bad condition that it cannot be safely moved at all. Theoretically, 
such a munition should be destroyed in situ. If proper precautions and protective 
equipment are prepared prior to detonation, the effects of this kind of detonation will 
be reduced. 

Accidental detonation is an explosion of chemical munitions without warning. 
Accidental detonation can result in severe hazards: physical hazards due to the 
fragmentation and chemical hazards due to the total release of the chemical agent. 
Although there is no warning time for accidental detonation, hazards from these 
accidents may still be greatly minimized if proper safety measures are applied, such 
as conducting fuze rendersafe action prior to major item handling. 

In addition to the requirements discussed in paragraph 12.2.1, special requirements 
will be needed to reduce the hazards resulting from the detonation of chemical agent
filled munitions. 

a. Medical Emergency Service. Accidental detonation of a chemical agent-filled 
munition may result in casualties suffering both physical injury or chemical 
agent-exposure injury. In an effort to prevent these from becoming fatalities, it 
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is important that a capacity exists within the potentially affected jurisdiction area 
to provide prompt medical care to such casualties. 

b. Unexploded Ordnance Containment. A special barrier called vented 
suppressive shielding (VSS) has been developed to protect personnel and 
equipment from an explosive accident. It is a unique protective barrier that 
prevents blast pressure, fragments, and flame from injuring personnel or 
damaging buildings and equipment. Specially designed VSSs will protect 
against explosive material ranging from 14 ounces to 2500 pounds of TNT 
equivalent. 

If a chemical munition can be enclosed in such a protective device, the 
distribution of liquid agent and fragmentation due to the detonation will be 
considerably contained within the device. Thus, the hazardous effects can be 
reduced greatly. From the safety standpoint, this kind of device, coupled with 
an expandable plastic envelope, is recommended as contingency equipment for 
excavation of chemical munitions to deal with the effects from detonation. . 

c. Public Protection. Unlike a leaker from a chemical munition in which the 
involved agent may make a puddle that is slowly evaporated by the wind, 
forming an extended low concentration plume, an accidental detonation may 
result in a spontaneous total release of chemical agent in a munition. The 
explosive event creates a concentrated aerosol puff due to energetic release. 
Subsequently, the affected area may be much larger. In that case, public 
safety needs special consideration. 

The aerosols generated from detonation of a chemical bomb may be lifted and 
transported offsite by the wind. This downwind vapor hazard may pose a threat 
to the public. The density of aerosol particles in the area is one of the factors 
considered when selecting a protective method. Although the small particles 
may travel longer distances, their combined mass is less than that obtained 
from exposure from the large particles. 

There are three basic protective actions for reducing population exposure to 
chemical agent accidents of credible magnitude: evacuation, shielding, and 
individual protection. Evacuation from potential impact areas is a very effective 
response. Thus, it is the most appropriate response for those in areas close to 
the accident site. In-place shelter protective measures, on the other hand, 
would be appropriate for the public in areas farther away from the source of the 
hazard where chemical concentrations would be expected to be lower than in 
the areas that are evacuated. 

To protect the public, a reliable and effective public alert and notification system 
should be established or identified in local areas where chemical weapons are 
located. These systems will usually include commercial broadcast radio 
stations, television stations, and other means of communication. Techniques 
for estimating the downwind hazard distance from releases of chemical agents 
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should be prepared, such as the dispersion model D2PC currently used by the 
Army. 
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SECTION 13 

CONTINGENCY EQUIPMENT 

13. CONTINGENCY EQUIPMENT 

This section identifies potentially applicable contingency equipment for use during 
remediation of chemical warfare materiel (CWM) at the Former Fort Segarra (FFS). 
Selecting appropriate contingency equipment for use at FFS should be based on the 
general CWM recovery program requirements and site-specific conditions. An 
assessment of the local emergency response capabilities has been performed to 
identify contingency equipment needs. These contingency requirements are based on 
regulatory requirements and should be revised as necessary when applicable 
regulation requirements change. 

13.1 Site Requirements 

During the recovery and disposal of chemical weapons, accidents involving the release 
of chemical agents from leaking munitions or detonation of chemical agent-filled 
munitions may pose a threat to the environment and human beings in the area. As 
required by Federal and U.S. Virgin Islands territorial regulations, contingency plans 
and emergency procedures must be prepared before conducting operations involving 
hazardous wastes including chemical munitions. Such plans would describe 
arrangements agreed to by local pOlice department, fire departments, hospitals, 
contractors, and territorial emergency response teams to coordinate emergency 
services. The most expedient and practical means of managing the initial response is 
by using the local government emergency response resources and capabilities. 
Concurrently, the plans should also include a list of all emergency equipment required 
at the facility and identify an evacuation procedure for facility personnel and nearby 
population from the immediate effects of a chemical agent release. 

13.2 Summary of Generic Contingency Equipment 

Contingency equipment will be necessary to rescue and treat victims, protect response 
personnel, and mitigate contamination onsite. In determining contingency equipment, 
both the generic requirements and the site-specific situations should be considered. 
The generic contingency equipment required for excavation of chemical agent 
munitions has been discussed in the Generic Site Scoping Study. This includes: 
personnel protective equipment (PPE), monitoring equipment, first-aid equipment, 
decontamination equipment, site security and control equipment, leaker sealing 
devices, spill control devices, and communication systems. 

13.3 AnalysiS of Contingency Equipment Requirements 

As indicated in 29 CFR §191 0.120, emergency response operations for the release of 
hazardous substances are subject to all the requirements described in part 1910 and 
part 1926. Under this requirement, all employees, including emergency responders, 
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who work on a hazardous waste site and who are exposed to hazardous substances 
and health and safety hazards are required to wear appropriate personnel protective 
clothing and equipment. 

As required in 29 CFR §1910.120, if chemical exposure levels present will create a 
substantial possibility of immediate death, immediate serious illness or injury, or 
impairment of the ability to escape, positive-pressure self-contained breathing 
apparatus (SCBAs) or positive-pressure air-line respirators equipped with an escape 
air supply should be used. . 

In addition, if skin absorption of a hazardous substance may result in a substantial 
possibility of immediate death, immediate serious illness or injury, or impairment of the 
ability to escape, totally-encapsulating chemical protective suits [Occupational Safety 
and Health Administration (OSHA) level A protection] should be used. 

As indicated in the background analysis at Section 2, a variety of chemical agents are 
suspected at the FFS site. These include the blister and nerve agents. Cyanide 
chloride (CK) and phosgene (CG) may also be encountered. 

The M70 115 pound bomb, for example, was filled with distilled mustard (HD) and 
used during the tests. Mustard has a freezing point of 14°C (58°F). At room 
temperature, HD is an organic, oily liquid. It is a blister agent which injures the eyes, 
damages the lungs, and severely blisters the skin upon exposure. Studies have 
shown that this agent is very persistent on earth and solid surfaces. In water, 
although HD decomposes in approximately 1 hour, its decomposition product is as 
toxic as HD itself. 

No immediately dangerous to life and health (IDLH) limit for mustard itself has been 
established by regulatory agents, but due to its carcinogenicity, respiratory protection 
is required if mustard is detected. Therefore, respirators should be prepared for 
emergency personnel who will respond to chemical agent accidents at the FFS site. 
Mustard can be detected by means of agent detectors such as the Miniature 
Continuous Air Monitoring System (MINICAMS) or Automatic Continuous Air 
Monitoring System (ACAMS), which will detect mustard at levels as low as 0.003 
milligrams per cubic meter within 5 minutes. The effective decontaminants for HD 
include super-tropical bleach (STB) and calcium hypochlorite (l- TH). 

Sesquimustard (HQ), is a mixture of mustard and Q [1,2-bis(2-chloroethaylmercapto}
ethane]. HQ was developed by the British in 1939 but was never produced on a large 
scale. HQ was originally pursued because it had a lower melting point than pure 
mustard and was a more powerful vesicant. In the United States, Q was produced in 
the early 1940s on a small scale as a mixture of 76-percent mustard and 24-percent 
Q. The melting point of pure Q was 6.7°C (44°F). The eutectic for mixtures of pure 
mustard gas and pure Q is 4.SoC (40°F) and 32-percent Q (Army, 1948). 

The physiological properties of pure Q were tested and found to be roughly five times 
as vesicant as mustard in solution. As far as vapor effects were concerned, due to 
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the relatively low vapor pressure of HO, the burns from HQ were found to be more 
severe than those produced by HT, and less severe than those from mustard gas. 
(Army, 1948) 

In physiological tests at the Edgewood Arsenal, Maryland, the American-made mix of 
HQ, 76/24, was found to be about twice as vesicant as mustard gas to the skin of the 
rabbit and man when applied undiluted. Drops of 11.6 milligrams penetrated single 
layers of impregnated 9-ounce cotton cloth with about 50 percent more effect (on 
rabbits) than drops of mustard gas of about the same weight (Army, 1948). 

There is not a great deal of information on HQ since it was produced only on a small 
scale and never further developed. Studies may need to be initiated to develop 
standards and monitoring techniques for HQ. These studies would need to be largely 
theoretical since there is no HO available for testing. Since HQ is 76-percent mustard, 
it is expected that monitoring equipment used to detect mustard could also be used to 
detect HO. Some references (Army, 1948) indicate that the Q tended to separate as 
a solid phase due to its low solubility. If this is the case, there may be some difficulty 
in monitoring HQ. There are no monitoring standards established for HQ at this time 
(such as IDLH, etc.). Decontaminant solutions appropriate for H or HD would most 
likely be appropriate for HQ. 

The nerve agent tabun (GA) was also used extensively in the tests. The nerve agents 
are fast acting lethal agents. Due to the high boiling points of these agents, they will 
not dissipate immediately if spilled. The hazard from nerve agents is primarily that of 
vapor inhalation. Liquid nerve agents are also hazardous by skin or eye contact and 
by ingestion. The IDLH limit for GA is 0.2 milligrams per cubic centimeter. Nerve 
agents can be detected by means of agent detectors such as the MINICAMS, which 
will detect mustard at levels as low as 0.001 milligrams per cubic centimeter within 5 
minutes. STS is one of the effective decontaminants for nerve agents. 

CK is a poisonous gas. Its boiling point is 14°C (SrF). Like other chemical agents, 
CK is cI~ssified by the Department of Transportation (DOT) as a poison A gas. CK is 
a severe irritant to both the eyes and throat. Inhaling small amounts of CK may cause 
effects similar to those found from inhalation of cyanide. There is no Federa/ly
regulated permissible exposure limit (PEL) for this chemical, but the American 
Conference of Governmental Industrial Hygienists (ACGIH) has adopted a ceiling 
value of 0.6 milligrams per cubic centimeter for CK. Use of appropriate protective 
clothing with self-contained breathing apparatus (SCBAs) is recommended. HTH will 
be effective for decontamination of CK. 

Test reports indicate that the CK involved in the surveillance tests was unstabilized. 
Four of the M78 bombs involved in these tests were found to be largely solid and 
testing was discontinued on these items. As discussed in section 2, the disposition of 
these bombs cannot be accounted for. Unstabilized CK polymerizes to from cyanuric 
chloride in a trimer reaction. This polymer is explosive and reacts violently with water. 
Foam or dry powder should be used to extinguish a fire involving solidified CK, Use of 
conventional decontamination solutions may result in a reaction with cyanuric chloride. 
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A study should be conducted to identify the most appropriate decontaminant. 
According to the Material Safety Data Sheet (MSDS) (appendix G), cyanuric chloride 
is a strong irritant on the skin, eyes, respiratory tract, and gastrointestinal tract after 
contact, inhalation, or ingestion. Intensive skin contact leads to contact dermatitis due 
to chemical bum. Recommended precautions are to wear full protective clothing and 
protective breathing equipment when handling. 

Phosgene (CG) is a colorless gas with an odor similar to that of new-mown hay, 
grass, or green corn. CG readily condenses to a colorless liquid below 7.8°C (46°F). 
CG is a delayed-casualty agent causing fluid buildup in the lungs that can cause 
dryland drowning. During. and immediately after exposure, coughing and wheezing are 
likely; however, exposure to low concentrations causes no ill effects for 3 hours or 
more. 

In addition to a wide range of chemical agents involved, there are other site-specific 
conditions which should be considered in developing a contingency plan. Water Island 
is a resort area. As such, the health and safety of the public will be an important 
issue in the contingency plan. The peak tourism season for Water Island is from 
December to April. It may be recommended that the cleanup work not be conducted 
during this time. However, at other times of the year the temperatures can be as high 
as 32°F (90°C) or above. Wearing personal protective equipment (PPE) will put 
emergency response personnel at considerable risk of developing heat stress. As a 
result, the heat transfer characteristics of PPE become an important factor in 
selection. 

Level A protection is needed to provide the wearer protection in areas where potential 
for contamination with undiluted agent exists, such as handling of leaking munitions. If 
agent is detected, SCBAs will be needed. The level B protection will protect the 
wearer from secondary contamination, such as during medical treatment of chemical 
casualty. Therefore, both level A and level B protection ensembles will be required in 
response to a chemical agent leak at FFS. It is recommended that a slung mask be 

. worn during all excavation operations. 

Monitoring equipment is required because it will assist the emergency response 
personnel to identify and quantify the contaminant and help the response personnel to 
select proper PPE, delineate areas where protection is needed, and determine ttie . 
need for specific medical monitoring. Chemical agents can be detected by means of 
many agent detectors (such as the MINICAMS), which will detect mustard at levels as 
low as 0.003 milligrams per cubic centimeter within 5 minutes. Certain detectors for 
monitoring nonagent hazards may also be required based on OSHA regulations. 

Based on safety considerations, an emergency/first-aid station capable of providing 
stabilization for patients requiring offsite treatment and general first aid should be 
provided. This station should be located in a clean area and provide a standard first
aid kit or equivalent supplies, plus additional items such as emergency/deluge 
showers, stretchers, drinking water, ice, emergency eye wash, decontamination 
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solutions, and fire-extinguishing blankets. The equipment and supplies listed in the 
Army document for onsite medical treatment of chemical agent exposure injuries 
(OA PAM 385-61) are recommended for this site. 

A vehicle suitable for use as an ambulance should be readily available at the site 
whenever the excavation operation is in progress. At Water Island, this may be a boat 
on standby or a helicopter which could transport individuals quickly to St. Thomas or 
off the U.S. Virgin Islands for treatment. A minimum of two trained people 
knowledgeable in agent exposure symptomology, first aid, and cardiopulmonary 
resuscitation (CPR) should be present during the site operation and remain in the 
immediate access area. Liaison with local medical services, introducing military 
medical services, should be established. Telephone con,3ct with medical experts 
should be made available. 

As required by OSHA regulations, a reliable communication system to summon aid is 
needed in the emergency situation. This will include telephones, radios, or other 
means of communication for reporting emergencies. The communication equipment 
must be available at excavation sites and must be approved for safe use. A person 
who wears level A protective clothing should be equipped with personnel 
communication equipment, such as a two-way radio. The communication system at 
the site should be compatible and linked with the Virgin Island Territorial Emergency 
Management Agency (VITEMA) communication system. 

An employee-alarm system, which can be perceived above ambient noise or light 
levels, is needed at the site to provide warning for necessary emergency action to all 
employees in the effected portions of the workplace. 

A release of chemical agents into the environment will present an imminent and 
SUbstantial danger to the public health or welfare. Therefore, it is essential that a 
variety of sealing and spill-control equipment be prepared for different unexpected 
cases to abate, prevent, minimize, stabilize, mitigate, or eliminate the release. Where 
humans or animals have access to the release area, fences, warning signs, or other 
security or site-control precautions equipment should be prepared. As a minimum, 
equipment required for hazardous substance control should include those basic 
supplies and equipment for site security and control, leak sealing, spill control, area 
decontamination, and excavation, consolidation, or removal of highly-contaminated 
soils. 

The contaminated area and equipment should be completely decontaminated. 
Chemicals and other materials can be used to retard the spread or to mitigate its 
effects. Since the types of equipment, surfaces, and hazardous material to be 
decontaminated vary with each accident, the area and equipment decontamination 
should be carried out on a site-specific basis. The power driven decontamination 
apparatus used by the Army would be useful for area and equipment decontamination 
in emergency situations involving leaking munitions. 
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The effective decontaminants for agents suspected on FFS include STB and HTH. 
These decontaminants should be prepared in sufficient quantity prior to conducting 
any excavation operation at the site. It should be known that the decontaminant STB 
is used on surfaces specifically designed to survive its use. The use of this 
decontaminant for equipment decontamination in the non-stockpile program is not 
recommended unless careful consideration is made. During the decontamination 
procedure, nearby drainage should be protected to prevent contamination by runoff or 
run on solutions. If soil is contaminated, tools for excavation of highly-contaminated 
soils may be required. 

13.4 Contingency Equipment for the Former Fort Segarra 

Based on the site-specific situations and the generic requirements, the following 
contingency equipment is recommended as a minimum for the FFS site: 

• personal protective equipment: 
- level A and B (with improved cooling features) 
- SeBAs, etc. 

• monitoring equipment 
- nonagent detector 
- agent detector 

• first-aid equipment: 
- emergency eye washer 
- emergency showers 
- stretchers 
- first-aid kit 
- antidote injectors, etc. 

• decontamination: 
portable water 
STB 
HTH 

- soapy water 
M258 personal decon kit 
power-driven decontamination apparatus, etc. 

• site security and control: 
portable fire extinguisher and fire-control equipment 

- warning tapes, marking signs, barricades, etc. 

• leaker sealing: 
repair kit 

- non-sparking tools 
portable lighting system or flashlights, etc. 
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• spill control: 
plastic sheet and bag 

- absorbent socks 
- absorbent materials 
- overpack containers, etc. 

The recommended equipment and supplies should be immediately available in case of 
an emergency, and trained personnel should be available to use this equipment. 
Some of the equipment may already be maintained by local emergency response 
teams. The capability of the local emergency response teams should be identified 
and the gaps between the required and existing equipment should also be addressed. 

13.5 Local Emergency Response 

In case of emergency, every effort should be made to prevent loss of life and minimize 
the hazardous effects from a chemical accidentlincident. The required immediate 
actions include activating facility alarms, ensuring all involved personnel take proper 
self-protection steps (for example, mask, decontamination, and evacuation upwind); 
and rendering first aid and protection to contaminated individuals (for example, 
decontamination, removal of clothing, and immediate evacuation to the first-aid station 
by emergency vehicle). Immediate actions also required are to dial an emergency 
number to notify appropriate local authorities, including fire department and security 
alert team, and informing them of the accidentlincident situation, location, agents 
involved, and the number of casualties, if any. 

The immediate area will be evacuated in the event of a chemical agent leak. The 
area should be secured. Access to the area should be controlled using methods such 
as warning tapes, signs, barricades, or traffic cones. Only the emergency personnel, 
such as fire fighters and those needed for leaker removal and decontamination 
activities, should be allowed to enter the area until appropriate corrective actions have 
been accomplished and the area is certified to be within the specified safety levels. 
For chemical agent emergencies, the local emergency response teams should have 
access to proper PPE for suspected chemical agents. They should have training on 
how to handle accidents involving chemical agents. 

Emergency response systems to deal with major disaster conditions, such as 
hurricanes which represent the greatest danger to the territory, have been well 
established on the U.S. Virgin Islands. VITEMA is the territory office of emergency 
management. It is the sole U.S. Virgin Islands government agency designated to 
supervise, administer, and coordinate disaster response and recovery operations. 
VITEMA has developed a complete Emergency Operations and Disaster Control Plan 
for emergency preparedness planning, administrative, training, and exercise purposes. 
The standing operating procedures (SOP) developed for the Emergency Operations 
Center (EOC) of VITEMA provides guidelines for staffing, activating, managing, and 
deactivating emergency operations. 
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Responsibilities of each involved agency during emergency situations are clearly 
defined in the Emergency Operations and Disaster Control Plan. For example, 
VITEMA will be responsible for communications, surveillance, warning, emergency 
operation centers, and volunteers. VITEMA will also assist with search and rescue, 
public information, shelter operation, and evacuation direction and control. The police 
department will provide assistance in evacuation, investigations, law enforcement, 
traffic control, search and rescue, etc, while the fire department will provide fire 
protection and assistance with land search and rescue, etc. 

However, experience with hazardous material response on St. Thomas appears to be 
limited to handling chlorine gas leaks at water treatment plants only. Another concern 
for the local emergency response capabilities for chemical agent leaks is that the local 
emergency teams may not have enough PPE to respond adequately against chemical 
agent exposure nor enough emergency response equipment to handle hazardous 
chemical agents (MCintosh, 1993). 

Emergency medical services may present a problem at the FFS site due to the lack of 
proper facilities and qualified medical service personnel. It may not be difficult for a 
local medical facility to furnish the required supplies for treatment of chemical agent
exposure casualties. However, it may be very difficult for a regional medical facility to 
provide qualified medical response personnel and special treatment are"as for handling 
chemical agent-contaminated casualties. In addition, drugs appropriate for treatment 
of agent exposure cases are prescription drugs. Only trained and authorized 
personnel are allowed to administer such pharmaceuticals. The admission of chemical 
agent-contaminated victims may affect the medical facility's service to the community 
at large. 

Water Island has no commercial services such as restaurants, stores, or motels. 
There are also no schools, hospitals, or nursing homes. Most of the public services 
are provided on St. Thomas. Emergency services are run by the U.S. Virgin Islands 
government's Department of Health. Ambulance service is also run by the U.S. Virgin 
Islands government. St. Thomas Hospital is the only operating hospital on St. 
Thomas, which has 160 beds and runs at 86- to 88-percent occupancy. The 
emergency ward of the hospital is a 1 0 to 12 bed facility with a decontamination room 
at the ambulance entrance. The decontamination room has a separate ventilation 
exhaust system to the roof and the drain in the decontamination room goes directly to 
the sewer system (MCintosh, 1993). 

There are three levels of emergency technicians who are certified by the Health 
Department, with standards similar to those used by states in the continental United 
States. The intermediate-level emergency medical technicians and paramedics can 
administer antidotes and other drugs under appropriate protocols. Medical evacuation 
of injured and ill people on Water Island could be handled in several ways including 
ambulance boat and Medivac helicopter operated by the U.S. Virgin Islands 
government and helicopter owned by the National Guard if contingency medivac 
service is required. 
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To have sufficient medical support for the FFS project, much work needs to be done. 
If contingency is beyond the control capabilities of the local agency, higher levels of 
emergency medical service (EMS) resources should be considered and used, if 
necessary and available. The. possible sources include the mobilization of Federal 
EMS resources through the National Disaster Medical System. the mobilization of 
military EMS through the military medical resources. and the state-level entity. The 
local medical emergency service personnel should have access to communication 
equipment, such as telephones, to consult appropriate experts on treatment of agent 
exposure victims in case of emergency at the FFS site. Proper transportation means 
(such as Medivac helicopters) should be available to transport chemical agent 
exposure casualties if necessary. As a minimum, an intermediate-level emergency 
medical technician and a dedicated boat for transporting injured workers from a 
suitable upwind dock should be included in contingency medical support during any 
intrusive operations on Water Island. A Memorandum of Agreement with either the 
U.S. Virgin Islands National Guard or the helicopter Medivac service in the U.S. Virgin 
Islands should be established for immediately transferring injured personnel for 
medical attention. An agreement should also be made with the St. Thomas Hospital 
for initial treatment and management of any chemical warfare agent casualties. 

If an accident occurs during the excavation and transportation of chemical munitions 
which may affect the local population and require evacuation, the local government 
should have a well-established and reliable public alert and notification system. There 
appears to be a good public alert and notification system on St. Thomas, but this does 
not appear to extend to the residents on Water Island. The transportation problems 
for those special populations, such as the elderly and people who do not own or have 
access to proper transportation means, should be considered. No operations should 
be started until these problems are solved. 

In general, the successful implementation of the proposed chemical weapons recovery 
project will require coordination with the local authorities. If the provisions in the site
specific contingency plan are implemented, the potentially hazardous effects of 
chemical agent leakage and munition detonation will be substantially reduced. 

13.6 Recommendations for the Former Fort Segarra 

Before cleanup activities begin, contingency equipment should be identified and made 
available to ensure the safety of site personnel and the public during the most 
probable event (MPE). In addition, the EMS resources capable of handling the 
emergency situation associated with an MPE should be identified and coordinated with 
site operations. 

In general, the successful implementation of the proposed chemical weapons recovery 
project will require coordination with the local authorities. If the provisions in the site
specific contingency plan are implemented, the potentially hazardous effects of 
chemical agent leakage and munition detonation will be substantially reduced. It is 
recommended that agreements be established with the U.S. Virgin Islands 
government, National Guard, and local hospitals. A substantial amount of planning 
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and training of emergency response personnel will be required prior to responding 
appropriately to a chemical agent emergency. 

It is also recommenped that a study be initiated to identify decontaminants for HQ and 
cyanuric chloride. A foam or dry powder may be appropriated for cyanuric chloride 
since this chemical reacts violently with water. It is recommended that standards and 
monitoring techniques be developed for HQ prior to initiating a remediation effort. 
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SECTION 14 

CONCLUSIONS 

14. CONCLUSIONS 

This Former Fort Segarra (FFS) Scoping Study identifies regulatory' and technical 
issues associated with any potential effort to remediate chemical warfare materiel 
(CWM) problems at the FFS. Conclusions are organized by phase in accordance with 
the scoping study format. 

14.1 Background Analysis 

CWM activities on the U.S. Virgin Islands have been fairly well defined through the 
use of San Jose project test reports, progress reports, and personal interviews. 
Historical documents indicate that a limited number of CWM tests were conducted on 
the U.S. Virgin Islands. Water Island was the primary location for testing while some 
limited testing was performed at the west end of St. Thomas. Of the nine tests . 
conducted, three involved the surveillance of CWM during storage, five involved the 
static firing of CWM, and one involved emitting phosgene (CG) to determine 
penetration characteristics of gasp roof shelters. 

The disposition of the CWM items is also fairly well defined. Records indicate that the 
majority of the CWM stored on Water Island was removed at the end of the San Jose 
project. However, records do not indicate the disposition of all items involved in the 
tests. Some of these items include four M78 cyanogen chloride (CK)-filled (500-
pound) bombs involved in the surveillance tests, remnants from the M70 bomb tests, 
and the smoke pots. 

Records and personal interviews indicate that no CWM testing or disposal operations 
occurred in former test areas 1, 2, 3, and 7. Therefore, it is recommended that no 
additional investigations be conducted in these areas. 

Records and personal interviews indicate that tests were conducted at the southern 
end of Water Island at test areas 4, 5, 6, and 8. Based on personal interviews, the 
toxic storage yard was located adjacent to former test area 8 on Water Island. CWM 
was shipped to and removed from Water Island via the deep water dock in the 
Flamingo Bay area. A salt pond was located in this area in the 1950s. This is the 
only site where suspected CWM has been recovered from Water Island since the 
Army vacated the island in 1950. 

The area of the toxic storage yard, former test area 8, and the northern portion of test 
area 6, have been significantly developed since the 1950s with no reported incident of 
encountering CWM. It is recommended that no further investigation be conducted in 
these areas. Photographs of test setups and personnel interviews indicate that tests 
conducted in former test area 4 were confined to the open area in the northern portion 
of the site. It is recommended that further investigations be conducted in this portion 
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of area 4. In addition, it is recommended that further investigations be conducted in 
the Flamingo Bay area, test area 5, and the open area near the shore of former test 
area 6. . 

Limited testing was conducted on the west end of St. Thomas. Based on the nature 
of the testing, it is not believed any residual CWM would remain on St. Thomas. It is 
recommend that no additional investigation be conducted in this area. 

Many of the former test areas on Water Island have been used as residential landfills. 
For example, the old Flamingo Bay salt pond was used as a landfill from the 1950s 
until suspected CWM was uncovered in the area in 1966. Surface trash and 
discarded vehicles are present at the southern side of former test area 4 and in the 
Flamingo Bay area. The disposal of non-Department of Defense (000) trash in these 
areas will hinder the ability to recover and remediate buried CWM. 

Based on local meteorology data, the wind is blowing away from populated areas 77.6 
percent of the time and there is essentially no wind (that is, the wind is less than 3 
miles per hour) 14.4 percent of·the time. When planning an investigation or 
remediation effort on Water Island, consideration should be given to the prevailing 
winds. 

14.2 Regulatory Requirements 

A wide range of Federal, U.S. Virgin Islands, and 000 regulations are potentially 
applicable to govern site characterization and cleanup activities of FFS. Direction 
provided by the U.S. Army Chemical Materiel Destruction Agency (USACMDA) was to 
assume that Comprehensive Environmental Resource, Compensation; and Liability Act 
(CERCLA) requirements for hazardous waste sites would apply to FFS and be 
followed. 

Water Island is a Federal facility owned by the Department of the Interior (001). Since 
Water Island is not on the National Priority List (NPL), authority to remediate the area 
as a CERCLA site could be obtained by 001 under section 122 of CERCLA. As an 
alternative, an agreement could be established between 000 and 001 under section 
122 providing 000 the authority to carry out the response action. It is recommended 
that an agreement be established between 001 and 000, providing 000 the authority 
to carry out the CERCLA response action. 

An applicable or relevant and appropriate requirements (ARARs) evaluation is needed 
to select the most applicable requirement, particularly when a FFS remediation activity 
is governed by no specific regulation or by several conflicting regulatory requirements. 
The results of a preliminary ARARs evaluation has identified some primary Federal 
and territorial requirements that will govern CWM investigations and remediation 
efforts at FFS. 
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Since Water Island is owned by the DOl, 001 regulations will be applicable. The 001 
has delegated control of Water Island to their Territorial and !nternational Bureau. The 
bureau does not have any regulations concerning hazardous' waste at this site. 

Resource Conservation and Recovery Act (RCRA) regulations have not been 
delegated to the U.S. Virgin Islands. Therefore, the Federal RCRA requirements will 
apply. 

Water Island is in the first tier of the coastal zone. The U.S. Virgin Islands 
government requires more extensive reviews and approvals for developers within the 
first tier of the coastal zone. 

14.3 Risk Management 

Risk management policies, procedures, and strategies must be developed for the FFS 
cleanup. The federal CERCLA, Occupational Safety and Health Administration 
(OSHA), and DoD requirements and guidance can provide the basis for developing a 
FFS-specific risk management program. The use of the CERCLA baseline risk 
assessment (BRA) and the DoD's hazard assessment processes will provide a 
comprehensive evaluation of risks associated with the site conditions and the hazards 
associated with handling, transport, and disposal of CWM. 

AR 385-10 and PM CML DEMIL Reg 385-1 prescribe system safety management 
concepts which could be adapted to the non-stockpile program. These procedures 
reflect those recommended by the American Institute of Chemical Engineers in their 
Guidelines for Hazard Evaluation Procedures, dated 1985. It is recommended that 
these standards and guidelines be followed when performing a risk assessment of the 
FFS remediation effort. To develop this risk assessment, the most probable event 
(MPE) and maximum credible event (MCE) should be defined. Examples of possible 
MPEs and MCEs are included in section 4. A Systems Safety Management Plan for 
the non-stockpile program is being developed. When it is complete, that document 
rather than PM CML DEMIL Reg. 385-1 should be used to determine the RAC for a 
site. 

The primary purpose of any risk analysis is to identify the accidents with the highest 
probability of occurring with the worst potential consequences such that these 
accidents can be focussed on in developing mitigation measures to reduce the overall 
risk of the program. Once completed, the risk analysis should be used as a tool to 
reduce overall risk of the program. Some mitigation measures recommended for FFS 
might include confining operations to off-season tourism periods. In addition, it may 
be advisable to limit operations to when predominant winds are blowing away from 
populated areas. 

Based on the San Jose Project reports, surveillance tests were conducted with 
unstabilized CK which in some cases had become largely solid. Unstabilized CK 
solidifies to form cyanuric chloride, which in some environments exhibits explosive 
characteristics. Further research should be conducted to determine the explosive 
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characteristics of solidified CK to better understand and mitigate against hazards ,.' ') 
associated with recovering or treating these items.' . 

14.4 Baseline Assessment 

A baseline assessment plays an important role in the CERCLA process by collecting 
sufficient information needed to support the selection of cleanup actions, including an 
evaluation of current and future risks estimated by a BRA. The baseline assessment 
is performed in two stages, a preliminary site characterization and a baseline 
investigation. The primary techniques used in the baseline assessment are monitoring 
the soil and groundwater and geophysical techniques. These techniques are used to 
minimize intrusive work to avoid unnecessary exposure to the hazardous materials 
potentially present at the site. 

Baseline monitoring techniques consist of sampling and analysis methods to determine 
migration pathways at the site and identify the possible presence of CWM 
contamination. Very little existing information was identified regarding groundwater 
flows at Water Island. It is recommended that migration pathways be further identified 
during the preliminary assessment/site investigation (PAlSI) phase of the program. As 
recommended in paragraph 5.3, signature compounds or degradation products for the 
various agents tested or stored on Water Island should be further identified prior to 
initiating an investigation at the site. 

Testing on Water Island is believed to have involved munitions fired by conventional 
electric blasting circuitry. These circuits were located outside the body of the munition 
and therefore have no metallic shielding. Due to the nature of this testing, the use of 
active geophysical survey instruments that generate a signal that can induce electriCity 
in metal wires or components should be avoided. Passive instruments do not 
generate any signal. This will limit the types of detection equipment that can be safely 
employed at FFS. 

Many ot the areas which may require further investigation at FFS have been used as 
residential landfills. The ferrous material within these landfills can interfere with the 
ability of detection equipment to locate CWM. Calibrating equipment to consider 
unknown interference as background may skew the results of any sweep. This 
procedure may prevent the detection of small or light-cased munitions such as the 
smoke pots. 

It is recommended that a combination of geophysical techniques and random surface 
sampling 'be conducted to further investigate former test areas 4, 5, and 6. At the 
Flamingo Bay area, it is recommended that monitoring wells be installed upgradient 
and downgradient of the old salt pond area to determine migration pathways and to 
determine if any CWM contamination is present and migrating from the salt pond area. 
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14.5 Excavation 

If excavation is performed to recover CWM at FFS, there exiSts a variety of applicable I 

mechanized and hand techniques. Geophysical techniques are available that could 
assist in identifying locations of buried CWM during excavation ac,ivities. The use of . 
geophysical techniqu~s to augment excavations will enhance saMty and environmental 
protection during these operations. Based on a preliminary assessment, the preferred 
excavation strategy for the former test areas includes the use of magnetometers to 
perform nonintrusive surveys during excavation. Excavation would begin with 
mechanized equipment to within 1 feet of detected magnetic anomalies and would 
then involve the recovery of the CWM by archeological-type hand excavation 
techniques. 

If excavation is conducted in the Flamingo Bay landfill area, a different excavation 
strategy using mechanized excavation equipment is recommended. Geophysical 
techniques would be of minimaf use at the Flamingo Bay landfill due to the presence 
of metal scrap and vehicles reportedly buried in this area. Due to the large area of 
the landfill, archeological-type hand excavation techniques appears impractical. Since 
it is possible that explosive material is present in the landfill area and use of· 
mechanized equipment is the recommended approach, consideration should be given 
to the use of explosive-protective shields while excavating in this area. It should be 
noted that excavation is typically not conducted in a landfill area when the benefits of 
the excavation are outweighed by the risk associated with the excavation to the public, 
the worker, or the environment. Risk associated with the excavation of possible CWM 
as well as non-DoD waste should be considered prior to excavating the landfill area. 

14.6 Packaging 

Packaging of CWM will be needed if FFS cleanup activities involve the recovery, 
interim storage, or transport of buried CWM. Department of Transportation (DOT) 
regulations specify the minimum packaging requirements for chemical munitions. The 
selection of appropriate packaging for recovered CWM involves classification of CWM 
as a hazardous waste and the desire to select a packaging system that ensures 
protection of the public and environment from the risks posed by the CWM. Specific 
packaging systems should be developed to meet or exceed DOT regulations and to 
meet the needs of the non-stockpile program. 

14.7 Interim Storage 

Interim storage of recovered CWM at FFS could be required for recovered CWM 
awaiting offsite transportation and disposal or awaiting onsite treatment. Numerous 
designs are available for fixed bunker (magazine-type) and portable structures. 
Initially, two storage units are recommended at FFS. Additional storage capacity could 
be provided if more storage is needed to separate incompatible waste or if the first 
storage units do not have the capacity for the CWM recovered. If a portable structure 
is chosen for the FFS interim storage facility, the prefabricated class I magazine (type 
P3) is recommended because of its superior safety. It is recommended that a 
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fragmentation analysis be conducted of the selected interim storage facility to ensure it )"" ',' 
can safely store explosively-configured CWM. " 

. " 

At FFS, three siting options were considered: use of existing World War II (WWII) 
bunkers at the north end of Water Island, use of existing WWII bun~ers in the Krum 
Bay area on St. Thomas, or installation of a portable facility in the Flamingo Bay area 
on Water Island. Installation of a portable facility in the Flamingo Bay area was 
recommended primarily due to the close proximity of this storage structure to areas 
where CWM would most likely be recovered. This location is also downwind of 
populated areas based on the prevailing winds on Water Island. If a decision is made 
to site the interim storage facility in the Flamingo Bay area, additional investigation 
would be needed to identify an exact location for storage facilities. Space is limited in 
this area so it may be difficult to meet all of the siting requirements. 

Army regulations that must be considered if the interim holding facility is located in the 
Flamingo Bay area or the existing bunkers at the north end of the island are the 
separation distance requirements. The Flamingo Bay area and the WWII bunkers at 
the north end of Water Island do not appear to have sufficient space to comply with 
the separation distance requirements in the Army regulations. The criteria for storage 
of chemical munitions are stated in AMC-R 385-131 and defined in AMC-R 385-100 
but may not be directly applicable for recovered CWM. 

In addition, specific recommendations for security measures for an interim storage 
facility at FFS are presented. To identify the passable security requirements for any 
proposed interim storage facility at FFS, a threat and vulnerability analysis was 
performed. The results of the preliminary threat assessment indicates that the overall 
threat is considered to be in the low to moderate range. The overall vulnerability of 
any proposed interim storage facility at FFS is moderately high based on existing 
conditions. Recommendations to reduce the vulnerability of a storage structure at 
FFS include surrounding the facility with two concentric fences, providing 30-foot clear 
zones between the fences and inside the inner fence; installing security lighting at the 
exterior door; and posting a guard to maintain continuous surveillance and control 
access to the storage facility. These recommendations were based on a preliminary 
analysis and should be coordinated with Army officials and local law enforcement 
officials prior to finalization. 

14.8 Transportation 

Federal, U.S. Virgin Islands, and 000 requirements restrict the transportation of CWM
type material. The transportation of recovered CWM from the FFS site is feasible by 
air or water shipment. The use of rail, road, air, or ship is feasible for transporting the 
CWM to the final disposal site within the continental United States. Regulatory 
restrictions for each transportation method varies. Hazardous waste requirements for 
packaging, placarding, manifesting, and using permitted hazardous waste haulers will 
apply for all modes of transportation. DOT requirements specify weight limitations for 
air transportation. DOT also prohibits the transportation of CWM by commercial 
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passenger and by cargo air transport in certain situations. DoD requirements specify 
limitations for transporting chemical surety materiel (CSM) by /nilitary aircraft. 

Transporting CWM from an island such as Water Island presents a unique situation. 
One important factor in selecting a mode of transportation would pe the number of 
cargo transfers required. The more the cargo is handled, the higher the probability of 
an accident. Therefore, the transport combination requiring the least amount of cargo 
handling is most favorable. 

Given these considerations and the preliminary nature of the assessment which was 
conducted, a transportation plan involving rotary-wing aircraft would seem most 
favorable at FFS. This transport combination only requires the cargo to be handled 
three times (loading, transfer, and unloading). It would not bring the cargo to St. 
Thomas, thereby relieving some concerns from the local populace. It would not 
involve the civilian airport or loading docks on St. Thomas. A waiver would need to be 
obtained from DOT regulations' to transport explosively configured CWM by rotary
wing aircraft. Finally, in terms of resources, the helicopter loading area may be more 
cost effective than constructing a loading dock or a runway. The selection of the 
transportation mode for transporting recovered CWM to the final disposal facility within 
the continental United States can be made once the disposal facility is selected. 

A final recommendation to select one mode or a combination of transport modes 
cannot be made before conSidering information from a risk and cost analysis. 
Therefore, final selection of a transportation strategy for FFS should be made under 
the CERCLA process during evaluation of cleanup alternatives. 

14.9 Treatment 

It is possible that a FFS cleanup involving onsite treatment could be selected as a 
result of the CERCLA process. The evaluation of technologies in this report identified 
many treatment technologies that could be capable of treating CWM contamination. 
All the technologies that were evaluated for this report should be considered as 
candidate technologies and should be considered during the evaluation of remedial 
alternatives during the CERCLA Remedial Investigation/Feasibility Study (RI/FS) 
process. Evaluation of these treatment technologies could require treatability testing 
to be performed before a decision is made to select treatment as a preferred 
component of a FFS cleanup action. 

Regardless of whether onsite or offsite treatment of recovered CWM is selected, 
additional research should be conducted to develop treatment plans due to the unique 
nature of items tested at FFS. For example, sesquimustard (HQ) was involved in 
some of the tests on FFS and could be potentially recovered. Very little information is 
available on this agent since it was experimental and never developed on a large 
scale. Since HQ is really a mixture of mustard (H) and Q [1.2-bis(2-chloroethyl
mercupto)-ethane], monitoring and decontaminating techniques for other H-series 
agents may also be effective for HQ. It is recommended that prior to initiating a 
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remediation effort on FFS, techniques for H-series agents be reviewed for their 
applicability to HQ. 

Based on background information, CWM-containing solidified H or solidified CK could 
also be recovered at FFS. It is recommended that further research' be conducted to 
develop treatment techniques for solidified CK and H. Further research should also 
be conducted to better understand the reactive hazards associated with solidified CK. 

CWM items as large as the 1000-pound bomb and one-ton containers were involved 
in tests at FFS. The 1000-pound bomb was involved in surveillance tests and most 
likely was not explosively configured. Currently, the Army is developing three munition 
management devices (MMDs) for the treatment of various CWM items. These include 
the MMD1 for nonexplosive items under 500 pounds, the MMD2 for explosive items 
under 500 pounds, and the MMD3 for bulk nonexplosive items over 500 pounds. The 
MMD at FFS should be sized at.a minimum to. handle a SOO-pound explosively
configured bomb. If CWM is recovered and onsite disposal is selected, it is 
recommended that the MMD2 be developed in time to support a remediation effort at 
FFS. Contingency plans should be developed to dispose of ton containers or 
explosively-configured, 1000-pound bombs potentially recovered at FFS. 

14.10 Alternatives 

The selection of cleanup actions at FFS should be conducted in accordance with 
applicable laws and requirements. Under CERCLA, cleanup actions are selected 
through an RifFS process, in which available site information is evaluated and then 
cleanup action alternatives are identified, evaluated, and screened. A preliminary 
evaluation of selected cleanup actions has been performed. The evaluation does not 
replace the RIIFS process to evaluate cleanup alternatives, but provides a preliminary 
analysis of four alternatives using available site information. The results of this 
qualitative analysis of alternatives can provide some insight about the relative 
advantages and disadvantages of each. 

14.11 Contingency Plans 

Federal, U.S. Virgin Islands, and DoD requirements provide the basis for developing 
and implementing contingency planning activities and for selecting and using 
contingency equipment. The DoD requirements are considered applicable for potential 
FFS cleanup actions and can complement the federal and territorial requirements. 
The development of a contingency planning strategy for FFS should be performed at 
the time a cleanup action is selected and the cleanup design and implementation are 
being developed. The emergency response resources that will be responsible for 
managing emergencies such as those represented by the MPE must be identified and 
coordinated with site operations. 

Additional study should be conducted prior to developing a contingency plan for FFS. 
For example, appropriate decontaminants for HQ and cyanuric chloride should be 
identified. A foam or dry powder may be appropriated for cyanuric chloride since this 
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chemical reacts violently with water. It is recommended that standards and monitoring 
techniques be developed for HQ prior to initiating a remediation effort. In terms of the 
local emergency response capabilities, agreements should be established with the 
U.S. Virgin Islands government, National Guard, and local hospital. A substantial 
amount of planning and training of emergency response personn~1 will be required 
prior to responding appropriately to a chemical agent emergency: 

14.12 Conclusions 

The FFS remediation effort should be performed in accordance with the requirements 
of a CERCLA hazardous wastes site investigation and cleanup. The FFS site 
characterization and cleanup effort needs additional site data, such as that required for 
a CERCLA remedial investigation, to determine the nature and extent of CWM 
contamination. In addition, a BRA should be performed to determine the risks posed 
by current site conditions to the public and environment. This effort should be 
followed by an evaluation of cleanup alternatives and the selection and regulatory 
approval of the appropriate cleanup alternative, and should be followed by the design 
and implementation of the cleanup. It is understood that these activities are the 
responsibility of the U.S. Army Corps of Engineers (USACE). However, USACMDA 
will provide assistance and will oversee the preparation and implementation of 
operational plans. 

14-9/(14-10 blank) 



APPENDIX A 

ACRONYMS/ABBREVIATIONS 



AC 
ACAMS 
ACI 
ACGIH 
AEI 
AFB 
AHPA 
AISC 
AMC 
ANSI 
AR 
ARAR 

BID 
BRA 

CAA 
CAlC 
CAICC 
CAICO 
CAIRA 
CBDA 
CEGS 
CERCLA 

CFR 
CG 
CK 
CONUS 
CSDP 
CSM 
CWA 
CWM 
CZM 

DA 
DATS 
DERP 
DIA 
DMF 
DoD 

APPENDIX A 

ACRONYMS/ABBREVIATIONS 

hydrogen cyanide 
Automatic Continuous Air Monitoring System 
American Concrete Institute 
American Conference of Governmental Industrial Hygienists 
Architectural Engineering Instructions 
Air Force Base 
Archeological and Historic Preservation Act 
American Institute of Steel Construction 
U.S. Army Materiel Command 
American National Standards Institute 
Army regulation 
applicable or relevant and appropriate requirement 

barricaded intraline distance 
baseline risk assessment 

Clean Air Act 
chemical accidentlincident contingency 
Chemical Accident/Incident Control Center 
Chemical Accident/Incident Control Officer 
Chemical Accident or Incident Response and Assistance 
U.S. Army Chemical and Biological Defense Agency 
U.S. Army Corps of Engineers Guide Specifications 
Comprehensive Environmental Response, Compensation and 
Liability Act 
Code of Federal Regulations 
phosgene 
cyanogen chloride 
continental United States 
Chemical Stockpile Disposal Program 
chemical surety materiel 
Clean Water Act 
chemical warfare materiel 
coastal zone management 

Department of the Army 
Drill and Transfer System 
Defence Environmental Restoration Program 
Defense Intelligence Agency 
dimethyl forman ide 
Department of Defense 
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DOl 
DOT 
DRE 

EEiCA 
EED 
EO 
EOC 
EMS 
EOD 
ERDEC 

ESA 

FAA 
FFS 
FM 
FPEIS 
FR 
FS 
FUDS 

GA 
GB 
GPR 

H 
HC 
HD 
HQ 
HT 
HTH 

IDLH 
IDS 
IHBD 
IRA 
ISO 

LLEA 

MCC 
MCE 
MHE 
MINICAMS 
MMD 

Department of Interior 
Department of Transportation 
destruction and removal efficiency 

engineering evaluation/cost analysis 
electroexplosive device 
executive order . 
emergency operation center 
emergency medical service 
Explosive Ordnance Disposal 
U.S. Army Edgewood Research Development and Engineering 
Center 
Endangered Species Act 

Federal Aviatipn Administration 
Former Fort Segarra 
field manual 
Final Programmatic Environmental Impact Statement 
federal register 
FS smoke 
formerly used defense site 

nerve agent tabun 
a nerve agent (sarin) 
ground-penetrating radar 

mustard 
HC smoke 
distilled mustard 
sesquimustard 
mustard-T mixture 
calcium hypochlorite 

immediately dangerous to life and health 
intrusion detection system 
inhabited building distance 
interim response action 
International Standardization Organization 

local law enforcement agency 

mobile containment chamber 
maximum credible event 
material handling equipment 
Miniature Chemical Air Monitoring System 
munition management device 
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MPE 
MSDS 
MTA 

most probable event 
material safety data sheet 
Management and Technologies Associates, Inc. 

NAVEODFAC U.S. Naval Explosive Ordnance Facility 
NAVEODETECHEN U.S. Naval Explosive Ordnance Disposal Technology Center 
NCP National Contingency Plan 
NEPA National Environmental Policy Act 
NEW net explosive weight 
NHPA National Historic Preservation Act 
N PL National Priorities List 

OCONUS 
OEW 
ONC 
OPSEC 
OSHA 

PAED 
PAIS I 
PDS 
PEL 
PPE 
PRP 

RAC 
RCRA 
RFD 
RifFS 
ROD 
RSD 

SARA 
SCBA 
SDWA 
SJPPR No. 
SJPRN 
SOP 
SRC 
SSC 
STB 

TBC 
TECOM 
TEGD 
TEU 

outside continental United States 
ordnance and explosive waste 
onsite container 
operation security 
Occupational Safety and Health Act 

public access exclusion distance 
preliminary assessment/site investigation 
personnel decontamination station 
permissible exposure limit 
personal protective equipment 
personnel reliability program 

risk assessment code 
Resource Conservation and Recovery Act 
reference doses 
remedial investigation/feasibility study 
record of decision 
risk-specific doses 

Superfund Amendments and Reauthorization Act 
self-contained breathing apparatus 
Safe Drinking Water Act 
San Jose Project Progress Report Number 
San Jose Progress Report Number 
standard operating procedure 
single round container 
secondary steel container 
super-tropical bleach 

to-be-considered 
U.S. Army Test and Evaluation Command 
Technical Enforcement Guidance Document 
Technical Escort Unit 
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TPDES 
TR 

UBID 
USACE 
USACMDA 
USAEDH 
USEPA 
UXO 

VIC 
VITEMA 
VSS 

WAPA 
WWII 
WP 
WPCA 

Territorial Pollution Discharge Elimination System 
technical report ;' 

un barricaded intraline distance 
U.S. Army Corps of Engineers 
U.S. Army Chemical Materiel Destruction Agency 
U.S. Army Engineer Division Huntsville 
U.S. Environmental Protection Agency 
unexploded ordnance 

U.S. Virgin Islands Code 
U.S. Virgin Islands Territorial Emergency Management Agency 
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Water and Power Authority 
World War \I 
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Water Pollution Control Act 
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\~ril 10. 19,,0. <0 ... i,t t::. Colo"ol Smith. in a sp .. ~1 '.n ol 1'.0 01 the C~tholi. r ..... conle ...... call.d lor th. 
!!i .. b Scbool to properly lire- purpose. ",ade the announ .. _ 
:ue :1M make a pres.n~ljon ~enr aC .&bou, the ,-ami time 

_ oe • pro=:n on the occui~1l 'h:t C""ernor De. C ... ro "A' 

C\I\"rrnor Of CUlro hM It th~r !."T.1.dUeltioll. nuur.crj the r.e".vs t:- the nead.s 
l~tft 0\&"",,,,1 U,a' the fUU'!I in Junft 01 Ud. Tear the r; hi" cep:.t'tmr:tt ... ·no "'ere 
~\.:".b whie.it 'W'l!'re r.-n'~n hr :r:t !Qurteen .,·n:o.., will ~ n\t:1:Ur.~ ,U Go\-~rn~tn' Ho~.s. 
the .curtftu Oo( Ch\! t!uLllo!tl :r:t.du:" .. "I. It ill t\l :lSSISC id!:'11 r'l~n:el":l1 bucJl'et mattet£. 
h~Te bftft n:'':~$~L Ghl$ l('lra ~~kinl: this .:'r:&du:ltion t.he, Til(- ~,,~~"nel st~trd. th~t ror t~e 
~itc con:Hructiul\ ~,( lh .. w:a"c," -,:tr't"'!'t!' \\·I~ .. ·h it de'f'r\"e3 to I n,!OCt" t'~o ftlonths wh!!dr2l,.\~.u 
iu.r..t ,roJtct will l.Ic ;.u.h·erti:t..-.i t. fhat ehe dant'e on April lilt;, "-ill 4. r-1Qual ~n.d will be com 

Conrn.. D. 'Cutro .tll1o.i ;,"mtcl~telr-':nd con,r:I.' will ~t .'h. ~r:l~ Hotol is bo,n;;! pl<l''II t,)· the ond or Octooor. 
••• ~odsy tbat h. ",ilbt Ito". t.):.. aw"rded .. t th •• nd 01 th, .•• d. nn. IS nn EUlOr M," oil. sult.1 that h. b.il ..... that 

la,," lor W&Shill~QI\ LII, "'0- i~ d..... ptriud. It "' ... .,. · .. r n'rllt .. nel .. Irudy score III" ~:::c "·a. bei~ oIiscol\. 
!lI~t to ALt.nd budell" hur- \nlc:'d' rod2'· tll:lt rh.: $~.2\\":I.:; ! pcr;un, iUt illC'Juirin: .:s.bou,i t:/l!IPri. :-..:)c tra~'!trT~ to 2. 

in:~ lIt 'h .. , beell. ad\'~':~ 'CoJ'ltiD~eci ~~" Pace Ii) .;.* 1'31 C~' :md m:r.i.;.ilj,~ rc,~r\·:1. i n"thu :\lC'ation. 
u.at th~~ he&rizz:s h ..... 1. (C~nlinll.d on l'~l:o 6) I 
rwlyl>erun aDd UtU .cror .. ar: "choonc ••. r l l!!ltt" -----------
t.<inr mali. to h."e th. hesr . \ J, il'llO)'! l\'allled In ..:::=-I\ .... l!:;;.\==T=H"-E'-n=ro.;:...n.:.E-I;..:A=,5=T=O 

bud-t dtlay~ uDul around tA..: r~nn(Jr Of Truntan I r:\ It I," c!o\ld~' "'ilh :Scu-
... OI;:Q I If'r~j rew :<,nO'M\."rS- lo(hy 

IDrl 0,," til. Vir;;1l U'&I1~1 rr~I'ed For ~;Jle ; 

middle u( the mClElth...· Th. Y::lc:~t sc.uoon~r "'F1i'ht'·'j The )(unicln.al Cuun":'l I toru:-nJ, ~nd Su.nd..:l.y 
Th.· Governor u W"Ori.;ml' oa Su.toot Q\'er~lI. C3r,o C2.pa.Clt}, c~".nl:cd the aume ot tourtt "·;inl.!s are moO.cr .. te tnt .. 

.... ;.the iNdrots for the Uw'o mu.:S'-I:".A tOIlS.,. is oa,.red Cor '::lie oJ/,'t"c.d AIr';:'O:"t·tol HlU'T')" Tr;J~1 1:1-1)". 

:: "" c.i'P.1itiu &m _u Ia.. coaCtC' .. the Virrln Isl.'\nds CC:-:'Joratio.~~! r."..4n Airport yes~erd~}' ~Cter 
..,.,. '''';tll hu .• u,! yuunull ~uled ~id. will ~ r..,.ived or'r",," at it. rt~u~ ", .. tint. Itl 
'duci1isi.or .tlit. 1\a<:oJ~irs o/llh •. <omllODY up to ~I'r l.;.\-.~ n.med the n .... lltthuJ.\ 
.0.. "'u.a.ici~ty. _ -::-: .. : . 1350. • . I . rContlnu,d on Part 6) I . .... ,'--

xoos roo.~y 
~fo1xi:nurn "emt1er.ttl-r~ 83 
Preuure St:s Le\'el 29.99 
l1:!=.i::l:.:.;Jl -r:~:n;>e..-;lt1.:re iQ 

\. 

... ---





..•. I" ." .' ·.r.,·,·,..,.:··.···~··: t~:\~ "j" .. ·:J •. t""~,,,,:~·4:{(~ .. !,-",.~ ••• •• ~\ ... -,.' +"':-i '-
"'~.'\'''''J ~;'i: .. J •• i .... ~.,~·.-, .. ~ . I) " ' .. 

.#~.:f~f/~·):~;:~~.,,';:: : .. <.' . ':. ~H' O'A'ILY NEWS TU 
. III (' ':' .. to , ! . '" ,' ... '.'. .', , 

.. , .. :'. ' .. ': .... ::' -I r;p~ri.·os quoted: ,aid. "In initiate a cereal rust infection:" . because there is a~ple evitlcn~e ,e s. .':;, '.: '; ,: .,. . \.! .. third. test,' conducted' at. . St.' 'Out the Army c,\ncludcd that· that th~s.e. uperunent, ~3~e 
<:U';O(ltI[I~·leQ'(lo'm Pago J' .':' ~"homas, Virgin Islnnds. four leSt the problems of Slock.piling 'the'. c.ause~ clvlha~ deaths and rum~ 

~., w. '~.'" . ~'17 ,' .. ,~', ":!'! r. "::: plo~:coyering 1.000 'q,!ore feet: spores and ~si~g lh~ .. ~lrd~ ~o~ld '.: lives:' -, , . 
U~Of!·"". of: .. ~~~8 •. " lc~nd '. of, " each.' of. VIc10nd oats. were" prevent thls'~ from .bemg: an.. 'Anderson said' Congressman 
pe,rlmen~rbf!1ng co~du~t.ed on ~:.preparoo :.approximotely· a "hnlf 3!{~tive wellp~. '!ver en~y:: Ronald Dellums. O.ColH .• a 

."",.;; ... " ... --,,u~~~,~~~~!~~n1 In.'hl5 .• ~!.::~~ mile. apart on an Isolatt!<! isla!,d<, temtory. Anderson. re(lOrt~~~ .. ,', member of the lJou~e Armed 
~Y ~(J Inf~lea hO!"lOg.;:;~; Four Br~~p; 'of piceons; trbined: . '~The ,fueiIiU!!s for thi, te~t ~Ilrc .... Services CO'lll1lillee, is looking 

lw~:ollle;lmlllrlQ. conta!J.llnatcd. turkey.,: '.to return to their rellpCc:live plots,:' made .vailable, to 'the Chemlcal~ into lhe American Citi1.ens for 
.' .• le~es orUsu !" ;~~'wero'dusied With 'rust. spores ond<·C.orp;· .by~· the Comman~lng.' lIonesty In Government (Sc:il!nto .. :x o,rk ~!ld the ~.I.rg1J~ ;;~ liberated frorp' an 'airplane ibout ~;, General'of the First· U.S, Army,':.· logy I charges. ". : 

provo ~ ,:ereal't ru't.·~:lOO·· '1 1"" "'~' •• ;" ~ ••• , ', •••• :.~ ... ~': Anddson q'uoled the teport:: . _____ . ________ _ Id' be'"' " d'" .... : ml e:o aw.y".' •• • .• · .. 1, ...... ;. .... ...., ... 
. '. f; '/wllePar:n!'A' n~',':'-:;::Th'·· [::b'I'd' :'f:·

t
· . I·· ... :,;,~ ;"h" .~. "We ore n~w colling for a U.S" . 'leg;11 Nollces. . 1 

blc,lolitlCaJ. war Dr.... .."" .. ' ",.' e. r S ,re urn ng ",.,. e • D . f J t" t' 
o "Jd·'':'~·lt:'· ,.J;:.," '.', r.: .•.. , 'j" I '-. II' . d" ,.... epnr~ment. 0 us Ice In\'es Iga· 
~~. ,I,'. , ... ;' • ' •.. :'. " ; P qu w~~~ a .<!~e : ~ remllln on ,:: lion int.c:r'the.criminol aspects or' 
do-ela~ifie<f(Jocument sakL.}.h,e ph~L! .. lo~:",pp!:.o~~~~:~)t·.~~o.: Ihli Army and CIA chemlcnl alld-

.Army .:~ Chem Ical.~ Corp"· ~~~ur~,.,.::~J ~':.:j/. Y"~:' r·.,' >~ ,:'.' biological experiments on humlln 
Dlol.ogIC,!~ . DcplUlfnent ·at. ·~~~r~~?!~ :'Ii~o'~y' (nr~i.io;(iesulted in ~Ii.' populations,'." Anderson said. : 

... , .... ,,,,,..,Delrlck;,,' Md·;6conduct~ \,rthe.\':plots_ demonstratirig. thai 'birds! "We nrc also Ilskillg the queshon 
.... (~":f.: •• :'\/,.:''; "It/,~",:,i.····· of. .u·· -'. h . D t' f 

t~' ~~' •. ", • :T~::" :.I'.du!lted:.with·, ru,t·· spores and .:why· hIlS. t e ep:ltt!"'cn 0 

1M .... "h).~1II t"'''',hn,n· tIl'":'. )'nderson ~,re8dt reica;Cd'·rro.rl···liircrart will relliin. Justice': ~ot. conducted. n full 
a .... ':..~·.'II., .llll,s area;'1'lla. 1"siJUic1entJnuinbcrs of. srqre'-: \(" .. '; criminal. invespc,iit.lon before 

.. ,. ~.f ': ........... ~~ :.. ~ ••••. \. -!J-' ..... I·~· • ':':. . .. ....... ... 

~\~~t~t~r~.~:'t.~~·~,,~~tes"; I~c.re:as.log 
. "'·iXP~\~·Darik";i,·predl~ii~g' it ~e~~ssion ~ilh' 7.15 .': -illn:ltiG~,>,'The credit s(r~.w!l nHly 

- ~.~ thdr':'~ best:.;, percent unemploy.merit,. compo: 'ha\'e.lo be tightened lu~ther:: he 
:,Int.ei-e.t.; red wilh:' 5.8 J)#cent· said .... '.' '.' •. ' . ..: . 
,0. • ,:'to' actTOn). risk Eelcs'el,., who belicye lhe M-

on., ...... ~ll~r~~~~I~{I~~~;~.~~~(~~!~~2:.r;:~.~\·ao!11letl~inp.l'I1IIrse~.u,ner!lploymt!nt " IIUli hn. .. yet to cmler a reec~~IIiI\. ~~~~~I = . ,: w~lcomed t.he· board:s' moves .. 
. .J' ... ','·iJank loons ha\'e been· grOwing: 
ron. :::at. a 15 percent annual.ratc.11lc)' 

:; really cannot grow at: m.ore ~hn'l. 
.'ald :,;. five percent In. t.I}1! mg"~h~ ·.hcod. 

• • \ ., " . \ ~ I . • 
Il!Ilfnnac:-, 

• ·'~\·'T:\TlO.'Il"'()1l fIIUS .. 
,\ III/ITIU~ Tn :\lUlI \' :\1.111.1)(;, 

4:!ll TlCKf-:T t\~n \\',\lTI~(i 
,.',\ CJI.lT\' 

,\T
l>T. TIII);\I:\S W:\ n:n ... n()~T, 

~T:.TII())I.\S. \'lIt(;I:-; ISI.,\:-;US 
. V.s .• '. . 

Si!:t/ed Proposals Cor the Curnish· 
jng of '11I1:lhor. materials, scn'kes 
and equipment. (or_Addlfion In 
,\rrh'al BuiltJinr. I:!J 1 III Sl. 
Thcnnlls Waterfront. SI. Thomas . 
Virgin 1s1'lOds \\ ill be rtocein'" by 
Ihe Virgin Islands Por" t\IlJhority 
:.1 Ihe olrke or the Exet'ulh'C 
IHrectllr, 5t: Thom:I$, Virgin 
I:;J:lnds. hnliJ :1;1111 p.m. Nm'cml)C!r 
t. '!lm. utwhich lillie all Pr.oJlOS31S 
will ~ ~bllc:ly opened. a.nd read 
:lloud.. ': ". '.' .. ' . 

. Iliddcrs arc Invlled .10 submit 
"roposills.orrlhc. Propo;>al For"", 
I,rovidecl,' '.. "", '., .: 

()~ .10<1 arlet' October I, '11119, 
COIJic.'S of Plans, Specifications ~n!J: 
other Contract Dcx:umcnts'.tnay he~ 
~:Cl"niricil at. Ihe olliee' or ".thc. 
l-;xet'U(i\'c DireCtor. Virgin Islands. 

111111!11~~11~~~1~~~ :Aulhoril)'\.lIarry· 5., Trum:lri 

""'_'A.ftr."".,\irpQrt: ',;,SI;'· Thomas .. ::,V:!rg!n: 
Island.'!: Complclc dot'luhlmts 
I~,ohlllln\,'d from.lhe pfCice 

~)llo\\'lii,! :;tippllic~ltlo~!:.(or E:ccc.lIlivl' Vircclor; by' 
II 'ZOlnlnJC;:.I ... · dCp¢1t fn Ihe :amounl 

:cac:l.- '. 
olhcr'r;", .. 'r' .... ' Dcx:u 

** lS 

.Legal Nollcos 

PUDLIC NOTICE 



"---" 



n;.s," 0'IIia Cooami_ C ...... IA ...... lioaal y .... Oru.. Ci.';ld .. III 
arpaiM tJU ,...,.'. Chilc&r.·. Chriaunu F'iftLa P.,IIU~ in 
CllriaCiaAl&ad..-=,101YCTuk F __ bor N .... ~ Miller In. 

'",~ ........ 
nio-p.,. ~a1od Cor Socwdoy. J OA. 5. wiU be • join, e!C"" uC 
tM~ucl FNd .. tluCid ChruC..M Fiesta Com""",.., and 
..;u bicbliP, ... .- .. In ...... lioo.1 Y_ 01 IIIe Child." 

-WI ....,tr· ... III Khoola. dua.rdt. poupa. ~DUU. or.:an".c,jo",. 
ud.-_-.. lO poHIdpa ..... M •• Mill ......... <1 • .odln~ 
.... pNa will be •• arded 10 til. lOp ,_ 1l'ODpI. ""upoo •• nd n...... 

Each -",,'lila cioOp. ftaupe« fIoa, .U'" MMn on of the followin.: 
_, 'I1wCfllld ODd F.IIlil,. Il1o Cki1d ON! ScIIooI. Il1o Cluld ..... 
Loiaon. cMOil4....t Koolu... ... CIIild ud Work ... tho Cluld ud 
t:a.. ..;;.:. .•.. ·'0 • 

" Art~·anoUl.d .;; ... mil_ U· put of tlloir _ ..... """ and 
___ .;u ..... nqaind lO ;mMdo til.. ...... tr.n.IIO"'uon. 
_"'"' ..... or tincI • ___ lO ",,¥!d. til ..... If 1"0'1,," r",aI i, 
i~ible ca CW'- duI n __ svr tqU&p .. n~ COftLiCC '" and ... wiU 
_, 10. bolp. lob. Millot uad. 

·W •• _ ~·lO .... pen ud .... Ilus ~U". cNldmt·. 
poNda eM t.oo ....... 1..0<'. mel ... In ............. 1 ,. lot 01 til. CIIiIcI 
WIll ~tioa .... lIe .oclod. 

.""..- .... ....u,--bel .... D ... 10 .bout your pat";. pia .... CGA'-

.,--. '. -. --: .- . -
':f".;~~-:~._ .. _. :. 

s...n,·SCIi&lI.,.:2:w1%5 or N0DC7 MiUot .. 17101200. PUNTISGS BY Cllt.'Z BAY _ ..... cr~_ ..... 1 __ ...... - io &AI_ .. _ .... 
TU DU":;~ QI..cia~ 01 tAe 51: Craiz c;m.mi'~ (or the ..--- -.-
f_ Y..,ol ... Cki1d w\Il be Doe. 6. "' t. i4 .no CoU.p 01 'hI dO ..... lO

l 
wad ..... • Pi .... ajoT DO oUici&l 1-.01 pto&.ocUoo It ..... .... 111' .. d batLor,. Of 

VII'p:o I~' St.. ~ ..... p ... "......... .... u 'AD bumpot. 1E).i1l' :-I ..... Pbo,,, ·..I.dan, 
:.. '- .~~ ---'. 

BroV:l'riaR'eossign.ed To Aviation Activities 
i TIao ~tii&.;.r v ........ MAc· s_ Crom ,.u&hon'~: ODd .itpotYi,inc 'I .. dilly acuvitiaO 01 

.' .1: .......-:~s:=:=~ •. Burw.. ... ·.k JoM.. aU penonnei Ulien_ co lh. Vi,iton th.fUU .e. tn. 
poabaD :betWct=fac.fa:r ,.m.,.ta 1lU&cw of Truman AU"pOft on St. Thotu.lnd 'he r\lc ... c:ta, 

Hear Ye! 
Hear Ye! 

I' A ... tioa A.aMt!Orf_S," n.-.. S," CMoa .... H.",t1lOn AI.,...... .. ' St. c"''''. Two Po i icemen 
I ~~~b,. O. RAbIn.. Si .... III.. "1"ki. '."ulfl'm., i. • ,tll«tlon 01 the 
r _ov- '';'F!!~''.,i ...... ·O'p ........... C d.p."",.n,·, ,r.w,nil c •• com o •• r ,.. Acting Captains 
,. Com~::.':''''':'·~t.:-:': . . de\enor."nc quab,,. of AIr 'ft"Vlce b.-wnlC' off.,td :4 CommiSSioner 04. PubliC Sa'":' 

I la ~ ~ ... P!'~. ":',Mr., B ..... '"'will' b!_' boeJI rnldenu aa4 "..t.ors by tn. com"'''' ..... ~tilt4n C. St.roe" .lUIOUftCecI 
~f~~'eDDLIC& W'IUa the. eam.., ,.,..,.,., tJM ~rntOt'J.·· Camml .. ..... 

: ~ ~.~C.UM U.s. V1r;ia ~: Frana. .~~ . .. ~~~:~ ~~~.,I:ft;e'w-:n.:~ 
~.WlI via':Dr;;UPDO ~YU aDd: ~·frtnn BraWM and hi. wile.: \he fann .. ~t.,... Sprau... yu,",ce JIU.,,, u *cunc 

. ·tie, Hany. ~:rra .... AirpaR. .Nn·M.wUJ be cumtndy reSide Oft :at. Thom .. w.,,, tl\eu' ""'rw 
.... cIct.ctd~:.~~~,!' .~~"'7 "I~ , •• Po" . 'dUldttct. "c"'';:.~.''"U, I ;3 .. .., ....... n 
Mill~~(:iiits·.Action On Financing Bill ::"~:IIC.~~~c,;.~o<~",;::::~ 

LL Ci'"' .. ··K~;.~· MilJia baa -KC.iDa Oa the bill which w~s LO wiueh v ....... n. ar, fftULleG. • COW", U, •• ," k\w..,. .. -,.rtCft

lOad" th.,·*ppacioa af .SeL.::.I\lOauwd many .. 'manta.. -,0 but wlud. (anno\ Ore UUUUd """. ~"~ni~;!7ft:':~':·k!:::~:· 
- WiIllaID l:1~iir:bariD: .. SilP' .. hnI iDcere" rats" "'I' much !'ueft tim. .. the plnch"l Thom... " 
Na.·13..()JQ).i~ CoI:P"tD8 tk:ar , Iaower.-: t.(ltlauon I' t ... CloltG. Capt. Jac_lOft .• fl" I~ n." 
af ~ ~.~.......-y: Ww;..add~ thac. u... O'ViaiOD' . ..prnt'nCe. I. ",,",ml""" nl/AM 
KI.iu.. 0" ': •• ~~';';';;' :" ~t.Bu.idii, and In,,,,ance ja the SE~A.TOR LEE "0-, Lhc ISlana "' St. Jfthn. 
MllIia _~ r.-.b"· u.a ... 'O....".,t'.OIft..... Stn ... Vice ~r .. ,cltftt S;dnrr 

K&iaD _ &:si.~I.I..I»D."wbidI . Jal&l"II ... uJ ia h •• inc a lAe ProtaLfd Wednesday LA~ 
... PI"OSIDMd".~ ..,..--;; . ~ maspaay n&abu..a.d .dlftillilc.ration. actIOft 'f 111M 
WRI4_~~~:~''- "hid! unl ......... I,. 10110 .... , tho 1."CuI P ...... ha .. 
buc.lt __ ,·~~,.bIca"" 0' lAc.nal 4i ...... ioa ,.,.retiDe purch ..... by cJI. 
~l.be. flV ........... · araQIIC" W pnnapal.. taiJ.td. p""mnl I'vl'ft if (he., .... 
Ad";"~~IIKl ... r~ He. ~.N"'~. tifarta _era conU- t.J,o. II.CCO.";lIe c ...... ,.,.... ".. 
~~ at··; ......a. ODd Il1o ~ ... _OA.· cov'" ... &ad til" Oft .., called .... 11 .. 
u..L.&bar~;y~~ ,1JJtI6.:.&MUl ..... Huvrt &.h.L b.e purci\.a ... til". I. tDO I"INC'ft 

caL&..b..AGoV-• .Jp.aaLclahud.ma rw::a.GAa CDofidmL that tilf'l"e'N P"pcI" "'0'& .nd &OS. Qf ~me 
.:xi &&aiD ~ thi ~ "u:uutu.uou wW.inr and rday t.o tnvol ... ed in nUl"" n.cuc.l.AuOCII or 
ol Y'U.IJ =-:.&Iiq !oI ~ ~ t.t. sc:com~.t.an I.x.lly b~d.I"C· 

...... ' . 

SolA of lh. "...,l. d"IIm_LId 
.e,inlC cap'-'ft ..... If ",""nue aft 

w.t ~ .... n' ,., .. t.on. 

Tulo...w.. 
Tlt.e Dtplueaent ot P"',blle 

s.'C'lv r~ c.u.a open'-Orw; 

tl\.It 0\. ranu tay lew 1.."\AC)Ct.lr:.r 
and IT'7:1St.f'nl'!:l tD.a- vn'uoc· ... !oS 

Sov 10 .ftd ~ .... IUEed Lo) 

.. -u.L t.1ot.. In'C)oI'(1.~n L.a ..... borl~ 0' 
M ,hal F"rid':r 

A Call To 915 
Speeds Arres)s 

.-\IIOUIIH lfi.pnoM e.U LI ttS b, 
.. conn'n,td au, ... ~'fIId In 
t .. ,u" ... ,i .. t.inc ",;'en I:':'" 
procacl.." .. fNlMI'dY .. ftt. ,~ ...,..,ft u. pttIICfta 0' ftutl"at".l· 

tnc " .. u.Y1d P\I"" Ape"~h 
III ULaU Etu.OKA .. ~.. ';0, 

t.. .. ~t\m .... ' 01 PubUc Sa,..,. 04 __ Wtelnoodq. 

'!11.. bur,..". .. n·pro~ ••• 
_tel '" polac. h_q...,wn 
offiCII" Keruw,n Sla •• dYpI""'_ 
nlficon RobeR Sra4~ _ £""". 
!'!i&bOl La U. teee ..... c.t..t 
~. uw !U"etS&J. daleS. 
'pu1."",u 

3CL ~ON'OP Su.-i. U'let ~tf:cwr 
n", ... '..Pl\.llOf'ne ,OiIMd UW f.nl. 
ou'~" .. ,,", _,,«UnO'" !l~ 
KI .... ' • t~.o 1'W'q!.MM. tot ~'\:P -no. lout ...uc-_u.. __ 
UI _u-a.oc. and u.iLa ~ LIw 
bu&.ldlac ID4 .,p t 1 tJtf' 
~.ho .... tunliM.,.Y 

lO .... youtII "'_ ..... 
no. a-n-'. 1.11 -. tbt 

i:odI .... ual _ ....... Ute ooA. ..,...111...-__ _ 
La.~m •• =.Ua ...... 
.,t~ tht ~ til ~ !tt'l 

) 



HISTORY OF \tVATER JSL;4aNfD 
By WAl.TER H. PHILLIPS 

Reprinted from Anniversary Issue of The Daily News of the Virgin Islands. 

Waur Island is the Courth IUles' in site oC the U. So tIIere wa a deed Crom" Kerr to Baron Bretton Cor the other 3ritish :mdi Americ2n warships which were constanUy on 
\ircin Islands. beine about two and one hale miles lone hale or Water Island. There we ... seYer.U tranuctions the lookout (or Che pirates. Several attempts to recover 
;tRd Crom one hale to on. mile wide. It is situated at the nocorded and on June Z. 1830 Planution La Proyidence this SOU",! Americ;tn cold were made but without suceess. 
entnna to the harbor or st. Thom» :md at the nearest with buildinp on Waur Island 'N» sold to Joseph Daniel. In tl,e 1890's a stnneer purportinc to be :Lt\ I!.;tHan 
point is about 3/8 miles oce shor •• The !sund is very On Oct. 17,1851 there is a record oC a deed to Joseph" produced to Christoph.r Daniel (:r,Jndrather or 
irreculu in shape with many bays ;tRd penninsula. The Daniel on I/S oe the nstem part oC Water Island c;uled OIristopher V. D:lniel) a rouch chart oC on. oC the bays oC 
hichest point is approximately 300 reet aboYr sea I .. el. Caroline Lyst. On Dec. I, 1859 another .. clion was Water Island showin, by ,. cross where a trunle containing 

Water Island is the oldest oC the Vircin !sl:mds and the. deeded to Joseph Daniel. ~cords oC Recorders ornc •• SL doubloons had been buried by the stunger's (ather who 
W.ttr uland fonnation is the oldest ceolocic Connation _. Thom:as. V. t . had been quart.rm:asl.r oC a pirone shIp. The sl;"n~er 
probably Lower ~Uaous, about 70 million yeus old. This Joseph Daniel (the ~at ~d.(ather oC suunted to OIrinopher D2nlel ttl3t they join togHlur 
The Waler Island Formation consists oC about Caur UCths Quistopher V. D2niel, Cor many years Collector oC md make an atl#m9t to rtcovor this buried treasure. Hut 
keratophyres which are brownish rocks 2nd :about one OJstoms in SL Thom:ZS1 was oC It;Uian mas try. He e3me C!ris:apiler:D:mieJ, :'II1lI.mbcnn~-:the u .. ~ hHunrt)ut 
r:Cth spllius which are bluisn rocks (commonly c;Uled to St.. 'Thomas md Anpicised his name to Daniel Crom the !'lId :':let previous 3ttempu oC tllis nature, declined to 
Slue Bit or Blue Bitch). Both were lava llows deposited It.aIlan O'Anielli. He owned :md operated a shipyard in ;lartici;Ja:.o!. HO .... vH. ne cave tilt stran~H pennission to 
under water on the bottom oC tht ocean and l:ater St.. Thoma harbor. Durin, the War oC 1812·14 the Sritisn eo to Water lsI~nd 3nd make what reco~isance and search 
upheaved 3bove the suriace alur solidifiation. There are occupied SL Thoma and used this shipyard to repair their he ~eerr:.d proper lnd a note wa sent to the "",tehman 
sm311 quantities oC other rocks and minerals. Over long ships:md 2S headquarters Cor tneir eCCorts to supprus who 'oVal const3ntll' employed on Water Island' to this 
periods or time these rocks have decomposed, providing piracy. The story coes that when the British were leaVIng ecrect., and the stranger IVa given permission to occupy 
so, I oC varyine thickness :o.nd composition. See C.oIO(Y oC SL Thom2S. in recocnition oC his services. they elVe one oC the houses on the Island while he c:uned on his 
St. ThOIll2S &. St. Jonn, U. S. Vircin Islands. Dr. Thomas Joseph Daniel Water Island and made him a British surch. The straneer h3d a boat eauigped with sail whieh 
W. Donnelly. subject. No record oC this transaction is shown on t!,e he used to carry his rood and other supplies Cram Sl 

The nrst known inhabi!.;tnts were AnW2k Indi:UlS. record oC ~:al estate transactions. It is not clear wheth~r Thom2S to Waur LsI.nd. S ... r:1l weeY.s went by and the 
There were Cour Indim campsites on Watar Island, none Joseph DanIel was the owner oC Waur Island under tillS .:ltc!unan who came to town Crtquently reported t~t the 

~~ch_rewry~~~~~~th*~~bhnis !illillljlllllll~lljliiil~;~~lli~IIIII~III;11 revealed by Indian 3rtiC3Cts. including shuds oC pottery, 
tools, piles oC sea shells (contents consumed Cor Coodl, 
c.'urco:al md human bones. ?er Dr. Riple" P. 3ullen. 
C'<lr3tOr oC Archeolocic;u :.tuseum oC Flond:a SUte 
~.lu .. um. • 

The Enelish ucloeolocical macazine "~.L1n" carries an 
::ccount o( a number ot sbletons oC Inc!i3ns thle 'N.re 
(ound on Water Island during excavation work in 1934 
and 1935. Subsequent analysis oC charcoal !rom these 
• 'dian setUements indiates :.l,at these lndi;tns lind on 

or Lsland about 500 years .(0. See "~f:1n 1933" 
lilhed by The Roy;u Anthropologic:al Institute, 

~ ..J~d~n~:;~:;'~t~!i" k::c= "*-,, ~:: !;:::; -::!'.!~ ~~~;...:.: 
..... re who lived on Water Island. It is lenown that the 
pirates used to anchor in its bays out oC nnle oC the fIIns 
oC the Danish fon on SL Thomas :and lie in wait Cor 
merehant vessels that Were enterinc or luvine the pon oC 
SL Thom25-

Water Wand eets its name irom the (act that in the 
C3ys oC the "windjammers" t.'tis wa on. oC the Cow places 
in 1!1t C:aribbean which had Cresh water ponds where the 
'=Iin~ \·essel. could replenIsh th.ir Cr.sn water c".ia, Both 
t~e p'r:ltes and merenan"n.n ....... accustomed to comIR, 
to Watn Wand Cor that purpose. 

• Letter OC ~larque 
Th.re is a very interestin( story about an Urfl' St. 

... Thom2S Danish Co.emor oC somewhat douatttli inleit\ty 
-.;no was accustomed to selling letten oC marque to the 
puates. authorizing them to prey on Sp:mish ship pine. 
0:0. oC these pIrate ships boueht such a lettu and we", to 
tl,e !slhmla oC Panama and crossed OYer to the Pacific 
Ocean an Coot. Thera they captured a vessel and went up 
t.,'t. coast lootine S~nish towns. 

They made their way back across the" Isthmus and cot 
in their own vessel ;tRd saiJed away. uter they .... ere 
captured and tried (or piracy beCore an En~lish Court in 
London. Their derense was that th.y were op'r2tinc 
under a letter or marque Cram the Danish Covemor oC St. 
rnomu. 

They produced the documenL but as no one could read 
D,nuh. it was nec=uy to ~u ... an int.erprtler. When 
t~rul.ted the document was Cound to say t.'lat it ",ave 
bearen pfrmilolion t<) hunt (OAU on Water ull1ld." 

According to the story the plntes were duly haneed. 
7::3t lhen' we .. White pe",ons livin~ on 'Sater hl:ltld 

trom UI e .. iy eme is indicated by the nam .. on early 
r."..lOS ,uch lS Deruyt.er 8,y. etc. Eyidence o( early 
cablLltion includ .. old DanISh pottery Jnd crocY-ery. 
ween liquor bOUle>. ""d other remn2nt.> o( Europe.n 

"n. 
o tli1ieH mention o( WHer uland in ~h. Danuh 
j or land t:lles 1ft Sc -:noma! occu" on Feb. 3. 

.; t, 0(1 ',ow'hlch CJ(.to the E:;.:ec':Jtor oC t:"1t ~st.He o( C.l:lc..::ln 
?t'!.tr TJmJ~ .. n. J. .\'~I!T'O. sold at 4iuct!on a ont h.lH shJre 
o( ""'Hf'f !sIJnd. Inc:!udln,( :9 ~:e(rC>e" Jnd CJtt~e for n.d 
'~J.CCO OlniSn. (U("T?nc\' to CJ::Jt.1rn 1\(Cl1lbJld f.:t"IT. On 

:.~~ ~~:-:1e CJ,'{ c.~OUln :~err said t!':e tl.lt.trn O::e ~JI( .shale 

or '.rHtr is!;nd ~o o.uon Luc;uce arHtOn (or :?,SOO pltCt~ 
or t':~ht. D ... nuh );'est Inaun cUCT"ency. On :.!.J.rt'.1 ~3, 1319 

BIRO'S EYE VIEW or W.~r Island, the (ourth lu;oest island in the U. S. Virgin Lslands. 
British lIT.nt and wa merely buying up ad.erse el3ims o( stnn~er w2S still t~ere. One day the w:atchm~n reported 
other persons in tho recorded tran5;lctions above :hat the stran~!f nld gone and th3t his boat h:ld 
mentiontd [rom 1830 to 1859. Cl.s.p~ .... d. 

lipon the death o( Jos.ph D~niel Water Wand p:a.ss.d to On tile {ollowIR~ 5und~y Christoph .. Dani.1 or~anized 
his live heirs but one oC his son.s, Christopher Daniel. a soardt parey oC 10 to 12 pel5on.s and wont te. the af"e:l 
administertd the property :as rtpresent.ltive oC the other whore on the chAr: the tre:asu", W", suppos.d to be 
heirs. buriotl. which wu 01\ F1.rrul\~o B,y shore. There they 

DUring the time the D.ni.1 (amily owned Wat.er Island round a sizeable e",ontion about 4 (eet d.oe and in it t!'ll! 
the .. was a boat I.ndin~ an Providence Point at the place remOlins oC an old I ..... ~ .. trunk. When Christopher Dlni~1 
who .. tht prtStnt Ferty Dock is located. n ... w:u 3 13r~. turned ... .,. trun. O'fr. one gold doubloon Cro?p.d out on 
house oi (our or (ive rooms to the north o( where the old 1..'1. \:taund. l!. li!IJ",d th~t tr.. tno",u", hunter had (ound 
cLStem IS loc~led at t!"leo tum o( the rOld leJ.din~ (rom t~e t..":.~ tre~ure Jr:.a !,:(t one com to :i1C.IC.lt~ lliJt !':c I":.ld 
F.rry Dock and apposite to the houSt ( .. ~ntJv built) round it. Tne · ..... ht or t!1. cOinS had ",aco on Ir.:p",,-, on 
now owned by Tom JJ1d :.IJmy ford. frJncis DJ~II~I. one t.. .... r sides and ::lO~tom oC ~"'e t:".J;'1k. and careful 
o( tht sons of Joseph DJnlel. wno built the g-.u works in ::-:c~uremC'nt.S ',\"f:re' ;':Jde o( tht.~c. (rom wnich i~ ..... .:J..:; 

St. Thom:lS. buill J house about lOa (e'et to tlle South or c;lculu.ed ~!":Jt :!1e ",llue- o( ~!1t lrcl.Surc '~'a.s. bet:v~~n 

the cIst..trn. The prtsent r,Jlns on the propertY owned bv .~50.000 J:1d ~oO.G-:O. lc' t!':e \'J!ue or ;;old .1:' ~~~t ~Lrr:e 
the fords lr!' tht foundation Jnd Q\'cns o( the' house bUilt which w.:u: :515 ;er ounce. It Wl.$ ;:H"!'sur.1cd t.'Jt ~::e
by FrJ:1c:.s DJniei bu~ ~o trJee of t!':.p fi~t hous~ to t:'e £tnne;er h:d Skl~;:C'd aut ~e'CJ',J>t unetr ~"'e !hnL1n IJ· ..... · . 
nonh o( ~.~e cIstern rer."l.1lnS .l..s t.his was o( WOoden ooe hlJf of Jny aur:('o ae'~Urt' L1.lt 'S~ found ''':font ~o 
construC:'lon. 80th of t!ies~ houses ..... p~ occupIed by :':Je :.":e O,Jr.lsh Cro,*n. :~e ~lrJn~er lC;Juer.tlv r,u.Ce hiS "._.1:.' 
Daniel (lmdy l5 summer homes. ~ \.·i~auM. "AnIC' ';"";U t:":C'n u:-:ct'r '::=:~:.s;' r'.J:~ lnd !ro::"'t 

Trc.!5urt: On fsla.nd '.:-:e~ ~e could ~.:..sW' ~et to ?'..:t:~o· 7.:::0 H:d ~~:::7'I '::';:1 

-:-:1~rr ",ifl!rl! many r..Jr.1on of trt'.l.lure b-e'lne ~ned I')n 

','latH UJnd by lhe plr.aes to >lrecluce tLS Cloture- by t:-:e-, 
~.J.ln r.e could :'r.a ?:.u.:'!~e- 011 J: ~n1l:) ;:Il;o'Int ~t'.&.'1''t'n. th~t. 

~Ort lJld 's;lJ.J., l;'\O illty. I., ~.lter ye.lr"S · .... ne-r.e\'~r 



Christopher Olniel would teU the story. he would alw.ys 
prtlduce lhis eold doubloon. 

Tum or Century 
Around 1200 ror sevenl yun a croup at boys used to 

come oYer rrom St. Thomas to Water Island .. ery year 
and spend tlle month oC AUClist. They just broUCht a rew 
essenti.1ls and ',iYed ocr the land." There w.re about 16 
boys in the croup and they were divided into Cour units: 
one had riOes and would hunt ,oats, another croup had 
shotCUns and hunted doyes, another would rlSh and catch 
lobsters and whelks. and the Courth ran the house. 
Sasthenes Behn known as NBim." who later rounded the 
Intemation.U Telecnph and Telephone Company. was one 
nC the boys. On one occasion the smaJ.lest boy ate sOlne 
whelks which were oRty pa:tly cooked and drank a 
considerable amount oC cin. He soon developed a terrible 
pain in his stOmach. Twelve boys manned the oars oC the 
boat and rowed him to St. Thomas to Or. Erickson. But it 
was without avail and the boy died. The docLor said the 
w/l~lks beine only partly cooked had been hardened by 
the cin and killed /lim. That was the last year that the 
boys went on theiroutinc· 

DUrinl: the early 1900$ the french Navy us.d Water 
Island (or winter maneuvers when th.y ""ere in these 
waters. Because oC the Entente Cordial. between france 
and Russia. the Russians applied ror and were «ranted the 
sam. permission. As a rewud Cor pennittinc this w. oC 
Wlter Wand. ChriJtopher Daniel was made a member oC 
th.. French Academy by France and a Knj~ht oC St. 
Stanislaus by the Czar oC Russia. Th. inCormatioll 
conceminc the collnection oC the Daniel Camily was 
obtained Crom Otristopher V. Daniel. who was born Dec:. 
12. 1887 and redred Dec. 31. 1!157 havin, served as 
Collec.tor oC Customs in St. Thomas Cor many yeus and 
reduced to writin, bY th .. writer :ulC1 later verified by Mr. 
O:aniel. 

hl 1905 the West Indi.an Co., 1.td. (which was a 
subsidiary oC the East Asiatic Co.) conceived the idea oC 
maldn" a business aut oC penniUine Coreien covemments 
to use Water Island Cor maneuvers. ThrouCh their lawyer, 
Mr. Jorcensen, they made an oCCer oC 521,000 Cor Water 
Island. Christopher Daniel did not wish to sell but was 
over·ruled by the other heirs and the sal .. took place. The 
United States bou~t the Vircin Islands. includinc Water 
Island. in 1917 and it was no lancer pOSSible Cor Water 
Island to be used as a tninin¢ ~unds Cor Corei~ naval 
vessels. Th. West Indian Co~ Ltd. apparenlly made no 
attempt to develop WaLer IsIllld and Cor mallY yeus 
nothine much happened. The inCormation concemine this 
transaction was amplified by o,ristopher V. Daniel in a 
conversation between him and the wnt.r shortly beCore 
:oer. Danitl', death. 

On June 1. 1944. the United States Government, usinc 
its power oC emintnt domain. acquired titl. to Water 
Istand Cor the sum oC 510.000. This is an illustration oC 
the Cact that profits in real estate are not automatic as the 
Wft~ Indian Coll'~IAY. t.&.d~ ha.inc helel Water W"loi :"r 
39 years. sold it Cor 1&'5& than hal( the sum thty hael paid 
Cor it. 

The U.S. (iovernm .. nt immediately bepn the 
construction on Water Island or an Army base known as 
fort SeCl1T2. An under"l:r'Ound Cart anil some 33 buildints 
_,e under eonnruetion. as well as docks. roads. water 
sewer. and elKtric systems. when World War 11 ended. 
The end oC the VlU brauCht the overni:ht end oC 
construction. ACter. the War WaLl'r Island was used by the 
Chemical Wareare Division Cor experiments with poison 
C"Ses. Many coalS and pigeons were kept on the Wand Cor 
use in connKtion with testin( these products. This 
open.tion was discontinued in 1950 and the lut man was 
Wllhdrawn and the Wand abandoned at that time. 

Lu",inC Island 
Water W~d InS le&Rd by the Army to the St. Thomu 

o.. .. lopment AUlhonty. which VI ... an in.st:'Umen~iry oC 
~"e loc:aI Virtin IsIUlds Government, on a Cive yeu lease 
which could be ollleelled by the Army aL any tim •. In 
~.bn:h.1951 W>llrratld FloridePhillips madea Lnp to the 
\irZln Is:ands. lQ()kitl~ (or a place to retire to .• nd le.med 
i,om {sidor P,iewonsl<v that Waur Island wa. •• .,Iable 
:ll1d that tile Vi".n W:.nd Go.emment wanled lO s.e it 
d •• eloped. 

They renled a .",aU bO.Jt (rnm lurry 'tld Joan Hlrmotl. 
in wh.ch r.,.h Phlli.p .. an .mplov~ o( tile :;l. Thomas 
f1<ovolopment Autllonty. looi( tnem ovor to Water Island. 
11:(' bl.l.1d .".\"J.S ccmot-.atl"iv lbandonpd .::nd lOOKed qultr 
d\':\nllh" J.< It w:u dunnc a drcu~hL ~ut. they wrrr 
·'npn·s.~'·d "'''lLh tnt pcnslbllitlM J.nd commenced 
r.r1!ot.U~lons "\Ilh lhe Lhf"n GO'ltomor oC ~t Vir~ln ts.1:lnd.s. 
"-lurn, Ot"' C~t:,n Jnd ;·:",,11lon Lindo'tlst. cnJ.ltman or lhe 
:-il. 'T1lom;u j)("""'uor.":t'nL :\uthont·/. 

r)" .\uc.:l1. 1951.3 Virl!ln 1.<J;ndscor;lOr2llonc.lI.d 
W;HI"f I":.and. t.'C'. wu iorrntd ~nd on Lhl!' S~e a3~ a leur 

was ".(!Ied coverin~ IV.Ler uland. It was ruliud by bOLh 
th~ VIr!:!n Island Government oCCicills and Lhe I .... rs th.t 
thiS ICl.,e was not one under which Water Island could be 
really developed as it was rur a short "me and could be 
cancelled at any time by the Army. 

Necotiations were becun to tnnsCer Water Island from 
the Army to the Ocpanment oC the Intenor. so that a 
more workable deal could be worked out. The taw 
authorizin, the transCer oC Water Island to Interior _ 
siened by Ptesident TNman on July 11. 1952. On Dec. 
10. 1952 a lease was siened with the Department oC til. 
Interior. leasinc Water Island to Water Island. Inc. Cor a 
period or 20 yelrs endine Dec. 31.1972, with an irondad 
option to renew Cor an additional period oC 20 years. 
endin~ Dec. 31, 1992. 

Ptans Cor esublishinc a hotel and leasine sites Cor year 
round and vacation homes were prepared. Actual 
~modelinc oC the main buildinc into a Cfices. lobby. 
kitchen. dininc room. etc. lnd oC certain other buildincs 
into hotel rooms was comnlenced on Sept. 22, 1953, and 
on Dec. 22. 1953. the Water lsle Hotel opened Cor 
business. which was somewhat oC a record Cor shortness oC 
time ror this area. The business oC the Hotel cndually 
expanded and sites were subleased to a number oC people 
Cor vacation and retirement homes. 

Water Island received nati"nwide publicity in a five 
pace article with many cl)ior picturfS which appeared ia 
the Saturday E'enine Post. Dee. 1. 1956. Another write 
up oC Water Wand was earned in LiC. Mapzine, Jan. 1%-
1962. 

On Dec. 3.1965 Water Island. Inc. sold the _ter lease 
on Water Island, its physical assets and its riCh Is and 
oblic:ations under the subleases to the Water lsi. Hotel It 
Beach Oub. Inc. whose president is Edward J. :'lcArdle. 
who operates a lance resort hotel outside oC o,iQIO. An 
expansion procnm was commeneed consistinc oC 
ealarcinc the main buildinc. constructine three ~tory 
buildincs containine hotel rooms :IIId condominiums 
(viUas). 

Honeymoon Beach 
One oC the principal attractions oC Water Island is 

Honeymoon Beach. When the Phillips came to Water 
Island. this beach extended Cor about SO reet alonl-the 
shore and about 10 Ceet back Crom the shoreline. The 
crees and bf'\lW& _ .. ,. fttn"''ffll. =:0 :.rue!: I~= or rocks 
and envel were hauled ace. the beach stone was broken up 
with a bulldozer, the sand was sined to remove the 
broken class. a dredce remo'ed the seaweed and deposited 
sand on the shore. Today Honeymoon Beach is a most 
beau ti CuI Bucll. It is especially ,ood Cor Camilies with 
chilliren as it is a very saCe bucll. 

Another important Cuture oC the Island is th .. Water 
lsIe Botania! Carden. This is a brainchild and hobby oC 
the writer. Plants Cram allover the worid have been 
brou~t in and fttablished. It is a membu oC the 
International AssociatiOft o( Botanical Gardens and oC the 
Am.riean Association oC Botanical Cardens and Arboreta. 

At the present timt approximately 300 persons own 

~IR. AND ~'RS.IVALTER II. PlilLLlPS 

humnltes on 'Salcr Isl,nd. ·Ole ... re .bout I 50 .,ubl~ .. <~s 
on nonien -;0 homrs h:lVC brcn built. TItrr.- ;.'C :l hotel \!,IJi,"'«<' 

lhou, as rooms. lIId lhcl1! ~re ".!~ villas and . 

~rtm"'ts. Uniquor Commu,,;ty . 
W:ater Island is a unique cummunity. composed or 

RWlY elicrere"t r:sces. reli(ious ~nd poliLic3l aCmauons. 
lfta ~p crou!'S- The peopie uke an active part in c/lurc:h. 
civic :uacI ~ritable activiti.s. . for example, Water 
lsIandns contribute more per capita to the Boy Scouts 
than Illy owr part oC the Vi'lin Islands. The Water 
Island Ctwic Associ:ation. Inc. W!oS Cormed to hand/e 
community problems. • 

The pee!,le on Water Isllnd build and maintain their 
own roads. provide th.ir own Cire protection. carbace 
c:uIlKtion. etc. Thev .. coive IitUe in thl! way oC services 
Crom the Vi~n W~nd Government. l.Ithou~h they pay 
very suilstanaal income wes into the local Treasury. 
Water Wand is ~roblbly the only un th,l pays more into 
the local covemment than it receives back in the way oC 
services. liast oC the residents ~re retired people who 
spend substantial amounts Cor building homes. purchasinc 
equipment, supplies and services 10c.1lly. They make IitUe 
demaod C;,rS&'rnce1.such as schools. hospitals. wei Care, etc. 
It is a mysury why the local covemment does not malte 
createI' eiCorts to attract more oC this type oC persons to 
the Viflin Islands. 

Water Island represents the answer to the dream oC 
many pee!'I ... But it is not Cor tveryone. IC one works tor 
recular hours in St. Thomas or lias extensive social 
activities there. it presents problems. Whether a person 
Ukes Water Island or not depends in laree measure on how 
much expense and inconvenience he or slle is wllline to 
_ume ill onier to secure p .. ce. quiet, tnnquility and 
Crienaly nei!!:!lors.. 

Th. Water U1e Hotel consists oC approximately 200 
rooms. wnicll include 1I0tei rooms. apartments, and villas 
(the tatter two nave housekeep inc (:lciliUes). 

Th. Hotel is under the manacement oC Ann and Sam 
. Brown. whom you m:lY remember Cram the Island Pantry. 

Under their manacement every eCCort is made to provide a 
mendly. comiortable homelike atmosphere. The cuisine 
consists oC native and condnental dishes. and luaus at the 
beach are scn'ed on occasion. Entertainment Cea~ 
nati~e perrormers. The Island Pantry curies an eltt.-:r 
line 0(. Cooc1s ~d supplies. indu~nc Iiquo~ at thc~ 
1-:-.. pnn. a.. ~t. Thnmu.._Tbem.JS.al£o~ Glet Shop '\,.~r( 
llW\y duty Cree bl~ains. Sophisticated St. Thomas with 
all its shops and attractions is only a 5 minute boat ride 
away. 

The Hotel is populu IVitll business and proCessional 
people. retired pencns. 2nd others looldn, Cor a place to 
max.. It app .. ~ to con'entioN and croups because they 
CItI be by theC1Rlves. It is especially attn.ctive Cor Camilies 
wi'" children because oC the saCety oC Honeymoon Beach. 

The S&'CilWOO and privacy. the excellent 2ccomodations 
and (nod.. til. easv :access to St. Thomas. and the warm 
aad Crienell!" manacement 2nd employees combine to 
make Water Island an ideal and un(or;ettable vacation 
upmenee or. place to retire. 
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encrtlo" oC. I>CW """01A ... d - - - • 

and peniteaNrT. '. STO ~ E . 

~~O ... A ... II cot.r.\L\''f 
llASSO 

!lI)ltr.'(1) O·IIIUI:.'f 
1llIELL1' IYI.'fTElI.lI 

.'. IIA 11: COLI.II<~ 
r1I1.LI.lJ' LOU 

D,-:-t1.ff1! t.' 
;'.lJI',,1; crr-Oll 

.,1&.81 rn.-ws. .... " .... , 'ki. 
-lund. will t.. IIIN I~.II" .(~lIi';. Iv.SI.U- nw.&R .il~ ..... 4a' 

~1 .. tfha,.lh ..... =and plca-...re u;:aua U ..... ~ 
:madf' •• U... nhu.'-1.,.'l' ,ta
j",,,",,",,. Y."t.c'ala,.l" ... _ill':" 
lil I. L._mlf"ld UI,al I'MI ""1('_ 
H •• ,Of ~ .. " paid rur ",ul"U:lL&A

hll'l~ ju~' rf'C'fh'td ;t ftlQ: ... l ',.h;11 Clf ...", kl"d. 

aUractl\', :IA...,r'm~t "I (",., ",1 Il'UIf'rI:&J.... h"" '" rr. 
mU!'Ilhc m~t. ;t.,tf:u , •• nll"~~ 

'" d,,' thi.. ~nu'h .. ,. .";·'C'nd lI.:..r 
"1 :;"d Itlr .\f'urh 31 .. 1. fill. 

lad:(s O;ess ~lalerials 
& GenIs Sui Is ,. ,t he ... i",iI .. , :., th .. fin" h .. l,1 

c",,::'('1 lUi" \'isit U~ and h. ICati."ttit'Ci ",'.t" Ir" Ih .. ..:.m.. II..aI •• , ..... , )"elr. 
!"ier ("I Chri~_ the ~.t.:&ler.i.t.. Slyle:4. \YOI ~-IIJ!nn .. n. ~t "'"'" dul:':'. t:I ·h. 

",an..~h.IP •• 1 ~d:s. and YO\& ~"IIIW'1I be the m:un .. ~I". I,..,t. 
be ;Cure lo make YO'lt lhere "'iIl f)C' ~e""l'nl u'h",..· 

V. L STA.R1'S- .' -, (Coui"ucd fr.m 1"1:' I) • 
t:~U:"t4 from PI,- 3 )t~jority stock in the _"ilUUO 

I-;:\~"'r." l'URt'H,\!"'~ 1l'4t.:.H",.1I wiLh I:uud l:-'inc:~ ."In 

lOR,\:;O'S STO/:F. hltln. :&rran:,d :aruund Ih~ new 
·\"".mhlr II:.JL 

"r.'te h._ 'lazIIt!J ft'\ost ;m;- ThI'~Ler is. owr.\.-d ~Y t.he I 

t to.. bar "''',,><: .".,..n ul l,;o/lt<r ", ... t.r. ",e - ..... ----..... ---...... 
r"r.tam. 0, • ':::'cti;n h~ APt,l!o wiil sl~"Ci::.:i:d in :U:lIlln 

-, nllln _ftl.:._~ ._ --h' pi~lu"", and •• ri:1ls "t v .... , WST 
beeA &A o ... ~' - ... -. • . • K'T-nin:":and "". by. ~ 
~Iy tll. whol. "l'ital mod ..... ee pnces. I .. r-..... ; retur" ':U"e 10 D.;I)" ~rij' 'L~ 
',:~ on a Iu,uid.. then lleinr EJIl}.\, SIf.A-UlF:1t$ ·OLE....... .:'0....... Re,..",d. • • j.i , 
Iit.U. level:t.r"a &rOu.nd the' I - CC.ft.inuq t: ... P21C 1) .. ~ Tlr 

a"':\Ur f",llt.. • to:non"w morNe:- OIL tl:"1 i ~-...~ ,; It 
Some 01 t!t. c.w .ehool And '·rl""k lOI! .... ·i"~ .. !:ieh Ihe I-_____ -l...,,;.::-::.::.~ _ _I .. rr ~:i. ~coma 

hC>lllitaJ Cacilicts ...nil It •. built 1<-1r will u.;, i .......... 1 .t tit" I ".,..: J : •• 'h. M.I:.~ 
on the reda.irnec:1 bncL 1\', -:,.l,n'I C. :net~r:.·. I 0";-:::0 F ••• 0, .... 

Other projects under w::ly ia. lli.:e:.. $Im! ·cnt • ~un-h'e'l h~' I ~ ~ th., ... n het. 

St. "lOmaa &Ad St John in. I. niece, ~(rl'. C\-nl ~:nit:'. I ~ yw , ... _"I 
elude: • I ,I A ..... ctn .... '-.:C''''"','-o!\o* ... l.&u 

II ' h ~ :IJ. V"l 5lnnl I'ttOTF_'iT- I oI"'* .......... t'_,.""'.r~ .......... I'""').,.".,. 

I~ "'.:;-s ~"n. nta ~~ ... CUll" t:tke:. actinn. on pf'O':e..-:l. , .LMl., ....... n, ..... a; ........ 01 L ••• """,T 

3S0 In :luthonzI\Unn :mal ~- .·1 .... 1 • • I·, Amw i~ ~ l,~ tnt.. 01 ....... I.,." .. ""' ... ~,..,. I'i£~' 'iuc;.."Uion' lhiA \Will :1I:'!', In .••. , ~ 1" " .1_0 . :.::: ...... ~w .. ~C'Wt .. "_ ••• 4" .. !' 

I'· InSL·~ h. it.; /i,.t ....... ,....kln~ 10·· .. ..., I ... I,,:~I In i :_~~/_"t'tlU C)ItC~I..I~'.,_ ... rl".fi.. ..... 
. ;~.nJ:' ". . ·'!!:Il. !U"C:.I : ... ·"r.1!'~:rnt W:Ilr."'!: r_r-,' !~\011 ,.,..."" .. .: ..... ll'IC .. _ ......... :" 

'lI.all~. n:-"'.d: - ,0 'f'x:",rin1et:~"" )'lnl'C nC thC'f • I :"'~.ArW""",,, •. ,,~·. i· .... "" .... \. .. ,·~ 
- St-· In,"'ro\-rme-nt!ll: The. . I trM ,,' .,.,,,., • ..:.. ..... ". h .... 1"-: ....... ~..a,." 

.-..,. • I U, I I \l' 1 b.,' :;"1II:h :u.. • ... 
~:-..-r,2:nu Auth.tlriution· f.lr ~ •• ;~k.!II U U~ -. "oM. rlW't=-....... ~~ .... '" •. ...::~ \~~ 
1~,,·inC'. "su.r(ncinr. wid,n.n".1 ~~ . ~:. ;~~N~~·~",J· (9 
"n" ir"J1ru\'irJ1: ~'rHh u Wl:!Ji------------ ~ f cac'V:""'UI& .. ~I ... .,..,.I~: 
.- addi .. ~ storr.!.It ,I,..",·!', I~ ! .~ ~,~ I ...... -~~ I~I 

I 
FL':'Ol::flAI. :-;OT/Cr. ., r ...... ~~ ....... , .... --~ I 

h •. :.itin~ complet.ion ,,; the =-1~!I "''"~"''S ..... h.~J t",.",., ~.~ 
scwe~ \\'ater tiro.s. • Friends:J.I1d :lcqu:LinC:lncC':t n( Cn",,-COC"'OM~, ~ 

C.:-.cl:utr&t .Ur\·.,,: '3:;.000 Ihe ::milh ~"d ·rb ..... " r .• ml/i..,.. I@CA m ~ Ir-
h,. bee" a~ocatcd Cor tile .r. i".;,.d 10 .lIe.,1 Ih~I' ==- • I' YJ. ~ ~ • 
f'~\·:inllri~ sun-e,. ot O\Vner ... ( .. n.~nl ue th~lr bL • .lntll :loRd 
.hil" ."teIlC. &a4 val" ... , Ilro.:Codmulhor. lu:norr .... m~rnin::1 I THE MA~TlI) FOOl) I)IIN" 
P\.'t1,.. Itram Ihe RomM C;lthulic:'. I r; : .... -g.; .. i.l; .i.. ;1 

od I~ /Churrh ,h."to lu Ihe W .. tom I 
J u,. 10 It, r:C'81 eo ru ('emeltr,'. i 

.··.;.ic '1·:I~ir.Jr.\' S/(l:.'1~·~ II -:;-'-T-I-'-t:-O-I"-'T-I-:/-'-'-' -C-U-l-·I-tT-,O;,,· ~-·-T-I-I-t:-\-·-I-I:-t;-I:;-·-rS-L--.-\;-;-·-D-S-
I.- "" ~.r.'!"."nuy e~I· ...... e d. 01\'1:;10:'; O~' ST. TIfO)!.\'; ',\ . ."\0 ST. JOHN .~'l' 
Ct'l'Ol !nr I ~modelial' t.h! r.: .... 1 
.... n' no.pltal ancl' l'KIm\'Ort'n~ CHAnLOTIC: ,\)IALI E: 
it :0 tn" care o( indis:-rnu: L."':1 • • In the ",:Iliff n( the t:SUt~ u{ ) 
pnl\'cmenlOo :/1 Co .. mn .. ntIIlEI(}/A.~ O. l·/U:tll:E. d..,."" •• d.l _. f'ruftale :-; •• :; _ 1919 i 
/I""... hltni"utration Build_I' • • :';OTH'E : 
ir.:. l'ublic \\·onu SUoildinl' ~~liClt i. ht'ftby $:i"rn lu :til p~rti~ jnh·f't."!'l~d lh:1L {h~ ~ 
tft. pub&,;:Jy o"'ned Rluet>e-rd'.t und'r'Sll:ncd ha,', b~~ft :lppcaintt'd .\drninjst~tun C. 1" .\. 1.11 I 
CAstle Hot.tl; ~t."'ti.n Ol,·IItO "w'·.....,n'il/.d E.I,... i 
Ute ht:st.anc: coLon.ial ~ilibry .' Crtdilou ot the l::st':\,te Olre requt'5ttd to file th~ir cbim..;,! ~~J.~~~~~~;;:§§:~ 
e.C'm~t.e..ry. 1f.d other item;\. jWltb the untlenit;ned And dc:ulors or the EsL.lle ~e :eqUtSltd I ~ 

In-on '.,cillti."~: $10'·.000 ,to make selllenu:nl, o( their act.ounts ....... ithin six (6) manth..=- i ~ ~ 
1'1 .•.• i .... n :outhori::.r:rt to l"f!~:0.3e; (rona Ihe lirsL publiCJ.tion at thi, :-';olic:~. I ... 

• ;., old Fort Chr' ... t.i&H :Qr /./ Y ALEna: ~IA 11'50:" . ~~ I 
.: .part.;.,J o..ao .. po!iea'hOAdquu_ lsi HE:"nY O. CREQUE • __ 
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NEWS 
:.'. 1\rtiu .. :fI~rsecur OffiCjDis, Press T? Mlln. COIIII~i! EnUCl>4!COllllcii (;roup 
~plu~n~rator! TonrSuoJost'Pro)ect Mcus~rc GIving. ISlIiullil!l Hcporl 00 
~ .. ~.' For· Power ~ystem Uo Army' Day Tourist Gourd I· ullcI[lIcllin{!l.r IlHluiry 

~" .. :... • '11Ia 'v.~:.u ··Coullcil tt,~ Covernor Ha.~j .. oth", piV. Override. Guvernur·. T\:. C.,un~i·41n,,,uc.bn:: 
p .•. --: ~ colltureot with CO". lllinent· Covemm.,nt Omcim~ Velo 0" 211d Priorily C;"""",U,,,, )· .. Ir,dny .ul"'''lL c1 
...... ' trIIIIl&IZt' Se:l'IIl:u, lIforr" l'. and repres>ntativn oC the Lealla IIleUlure a • " .. rt on ,t. ;n~ .... I;Ir.tI"n ,,( 
:.;. z. .0. CUtio wiLl reIVd to in.. Pnsa will tour tIT'! SAD Jo.o. tho eml,lorment I",hcie. oC I:II~ 

fol'lll&tioA rte-."ed hen thac Project 011 Wednesday 114 tn, 11n Municipal Council of St. H,4tinlter c..n.tMIClion Cor. 
" . Ii" •• is,trie· ceoraiDrs at InllUe.ts ol Colon'! Paul I: .. Thomas .and St. John yesl •••. 1 .... ral' .. 11 t" Iho (·/lMi.mu ,.C 

AmrT b&Ia Izl Trillidad will Smith, ~andinl' om .. : oC d~ 11".sed " hili to auth,.rll.;lhv. C:,un.il. Thv Conlnlllto., 
_ be doo:Iarecl ,urpiUl pro. the Cheml.aI Warf"" Unic at a loan o( $20,000 to th', Tou./whl.h ... ompfl.ed oC c..unc,l. 

· pert" 'lb. Coulldl auc.:sted the fonner Submain. DOS •. rist fle"elopment Boa"1 rru:n.lnl" l::.:i",,' 1J ..... ·nin:r. l"'~;", 
· that attempto be made ~ ::tITt.e ET"".1 .. II visit the A.,.), the Municipal Insurnnc, Fund,~.,an. It .. , r: C .. rc1un .n~ ~:;.,:< 

tllean .....,.aton, which it;s .naLailatl,n In wiln '51 , ri' .,and pro"ldinr (or tho pL1cinc Il. Oltl~)·, ...,.,on,nr ·ndod '.~,." 
.' aid would be adequat. for I,cllmonstrotion of the t·chn' •• 1 into ~ "PJlCUtI roild of all lax.'"llthe L 1'.L~li"n aulho".i"l!: !: •• 
· JnIIII. for operalioa by tile '.eiliU •• ,.!. lIJ~. PruilCl. beth coll~ on 1"'_J\l:"r tiel"·,, r~-.lcrnll",blic ,,,or"_ pmj ct. in 

Mwucis:&ut1. e1ill1ilrat!nr tb. on thi'~.·ii:.:.·I'~ and on Wa .•• I""kl in thp MII";cj,,,lIj')". Th.ltb. 1.I"nd. I~ In· ... ·.d by til.' 
.-iCy for ths Power ."u. blond, ,., i"'r.rt all pari' 0' CUnd ·is t" bf' used r.,· Ihc11uc:d CO"ornnlenl and the 
thorit, to ptm:haM cllrnot/the baH, and to have lunch as o~,ratin~ "JpeJllca u( 11: •• ··JOIenl Works A~ney with 
~ tID SaIl Jose Project. tha AnIlTs ,...,.ts. Board. • repni to the ~t o( quali6e4 

TIl. memberI of the Coullell Th' tour was first SU""I'J The bill to aathoriz: •. Ihe naLi~e~ to jut.. on the "",h.l .. 
PO"'''''' out that if th .... by C.1r.rIIl Waitt. Mad o( Ih. rrantinr of Ioana (or (tInsl",e •• ond Uml " .·air ~I ... loaw I~ 
electric zeD_tors C&II bolU' So Chemical Corps, on cisjtion and buildi"W .. pair ""r.IOn.1CIOd to ancuUI':I1fl! .ull ... ·t:~,: 
• .....uwt a,t 110 _, to the 11a. visit here la" m:tnth short!)·!J>OSOI (rom the truat fulkl. of b:.rsa,nlnc amonl: lucal "·0.::. 
nicipality, flllldJ would stut b. ai'r there had been consi.lth, ~Iunicjpalitl' C'n second.,e... -
.. ....ted for th.·ir installa~ ... n.ldera.ble dlxusaion hero con.lpriority mort~, which "APi At a h ..... nr held I., Ih, 
Th.)' isaene.:l tl .. t if S10)IIlO~min~ Ih. pouib:lity o( hannrpas.ed oarly tills month ond ICnmmiU.., Thomas ~!"""_Y. 
10 bo ..... wecI "".,. it _Id _b tut eft'eo:u of .hemical WRr(ar,!VetClxl by tho Coyemor, ",,,.;OI.t .. Ct En"n." (0. the "'01. 
1& dilllc:ult for u· adc!itioaal t:QJrimenu at tire Project. • passed over tll~ "'\0 at 7". eral Work. "cenel', stalo<l lha~ 

---Joan· to·-be-~>lo... • ..• ltu-< .... ,:... •• ' . ..unr.-Loan.-fromiftD ccaCQ.c1cc b.1.s.aA" o!olllf,,-_ 
the 1100.000 is l'Iid oft': and Crprlit fllcililies !th. In .. 1 (un·:. an! now ..... ".II:on to hire .all\·, wor''''''. 
IIII'I/lSted tIIa' no """IOn bel . I ted on ftnt.pnorl!y m~"I",,:es.IThe Comrr~tt.. ""l'ort h ·hl 
~en on tile but aathorisinr C:ollllUllee J?"rtes : The ~uru:i1.aIao pa ..... 1 ~It!tot u n d. ~. thD l_r"I,,_ 
.Un bo ....... ~"W of the $100.000, \', l"/>a1 TestlllloDV d,ft.1t aprop .. "tlOn for \'&r:~us,tlon autho" .. "W lh' Prol~'··. 
unW it ia kIloW"ll bow tnuCh I The en ;.~, , •. ~ f.Jn ';~r~::- dep,arrm.cnt. or lh. G,ven:lft ·l1t. ta . (onr=:w=,or eoulct in ,."...1 
wiU be needed.. 111"nds i.:r.11 Faelhll'L ~~. tppro"l'1:1t <I $1500 (or n.wlr;u:~ ~lre Don.relld·dlU ollly 

Co,'emmfDt Secretary Dt'pointtd ':r t!!~ t;,ncnttr hA.I~nl!orm .. for t~u ContmUnif),,'lnt,: \\I;.cn,no. qualified r.',,_ 
Castro told ,the Councilmoa!"""i\'ed 4 ::n..,\ n,"",. "'I"r,"!!l~ntl. And adopted a rnolUlionld~nlA are av",I:1I>I,. 
~t he" will dUCUSI. the m&tt~r to the ql; ... ri~linK;r-s ..... r ~ut,e:ttU'\'llnr the appreeiat:on of. ••• 
WIth Co\'lrnor HUIle. ltu rost om", bo~ h.,.lv,.. in' the p,.,ple to. the prep.ration Air COOdll101110g 

T k· ~ the isJa,!ds. The C:omnllu"'i:lthO~C costto the. lluni.i"ali,)·! U uit,; Iosl311ed Ie 
8U Deft"als Es lroO. lis no ... dra",in~ up its rerom.' (a . I. Law D'::est U)' thCI ' " . 

50.35' Tau-Sayao m 'nd"Uons to the '~"'· .. r .. in )au' firm of ll ..... al!d 1I";le)'. Ho!.'pllal _ectloD 
, ,'rt'prd to nf'eC'led "r~tit ( .. dJi.! -- Air_coditioninl' untls h~\"e 

Play Tonlorrow ti .. but il (,,,,'. lh.lt it 'h"ui;!. '\rl11\' To Show been in".lIo<1 in th. 01' r:11:n::-
n.. Tau b&sket.!er.s deCts. rec-eh'e !Ldd.:tion.~1 allj\q'''j :~Jirt: E' !Room .lnc1 the Oil~r·.trj(al \\"ard 

ted f:gJoo's E.kimos 50.35 at (rom re:i~i':::: Jt Ihe '.11 .. " I ury qUlpmpot !,t the llunic;pai Hospi,aI. it 
Bourne. Field Rea,atio", H~n tionnairH . "':,; u:,,\O)ul.loui,· ',..\ t ~oose\'e'11 P.\rk j\\~' "",,ouncell tod:,>" b,· .or. 
I .. se. nlrn~ Tau rV1\alns lea "a\'e & cons:de":;;iI:, In'er~t III It IS announced that 'Jft Arm\- Jonn !.Iuorhe:ld. Cluei Munlel. 
third plao-=. trailinr the !carue ... rhi;s subject uut .'i"1f haYe l)oJ-it. Dar. \\'wnesday. ,-\,'rll U. 1~4~ :1:\1 N'.\',ician and CnrnmlS ... 
I.odlne AmaUUII by- threl ~oned tb,ir ;\nsw.'s. 'b '{"t'f'n the hour. o( 9,~0 ... ft!: .ione. o( H."lth. n,c l'n" ::: 
pIneL I Since the L .• j$iaturc l:ol ~nd 3 ;VO p.n1 .. there will UC :In: ~hc Opcr:\tin~ i:OOMl ha .• L ""'n 
",. Anny quint'l which 300n rains: i~'.J :- ... ;illll th· (;'(hilJit :l.t Rooscv=:t rark. l:n mol (or ~he ":1.~t ~f"f'r:1l 

was IUpposed to mHt .sa .. ·.n . Committee as\c: t.he citi~~nl'l t,: Equipment U$ d at the S:':.n !w.:"Ci-.s and h~. he :.1 ll1.:r(.)r:IlU:,: 
tomorT'Qw at'''1'DOOZl. an.aDunced ',nve prompt· .attent.ion to th ~ Jose f71,jcet will ue- {eat'J" 'd.· !I:.Ic:ce s(uHy. 
y ...... nlay that they are ... ·i: •• I •• tum of tho G •• ,I:OII",,;r... i AmOtl!:' tho item. d·.p;aYedj' --:l\:::'-::E:~A-T:-H-E:-R-F-O-----
drawm.:z from Ull le.a,rue dut!1 The: Comm,':": will I •. ~ ,J;-;.d Will l;e \';l,:OU5 !\1'e3 o( '.eni vmc.' R~C,-\'sT 
to IUl in.3ufficieJlcyat j:llaye.·J. to give anr in,1i .... I·!uo.I; .. "";lr.ldes USI'd at the ?~ject. c,;ilemi:' ?.1rth' Clo"; .h,I.A .... '.S 
An exhibition t'3mr betw'!~n ji; ~ :. i.t is C'. I rcn to ''V? v,·r _ .cai 3hei13 and bombs and 1:'4!n1S l ,li!." ··.q~h u!z..tt·:rco;c..~~;
T.u.and Savan \';11 be: ~tA~I';&l acd in(or_' J : tc."~'''I<.·:·. loc ~rotecti .. "'e eoquj~me!lt.. I t":' .• and moOer3t· e.t .• "1,.."rl;· 
in 1:.'"le -plael of ~.VIJlI ~'lll!' Committe • ~"r':1 1".,'". \ Comr>ttent mlHUt:-" person... · ... :r.a.s toda.y. tonii;:':: tl~1 
conte.st. In their tint halt tn .. ted in IncO'nn t.lx \VithhoJdir., nel i,om th3 Project will be I ~l:nc.1:V. 

~ d,,", ted 1 Offi : h .PAST !4 BOOS 
eountu ~v.a:t ~ !!u. ce ~ ~..r.: to Government I ~.n and to uptain ~h.: c.p ·r.l ~(;1ximum Tempel'3ture 8. 
and Sava.o. 1.1 DoW,a Iec--:nd H01.a:fe Jll Charlotte Am.ali~. t ~lon .1r:d U.3~ o{ the '!Qt..:1nme:llt.! ~.fin .rwm !·1.mper.ltur.: ti3 
pl.ce. hann. .suffered tWIJ j (P. O. Box 491 - tel ·phunc I The exhibit Will be public and 1 l'ofuo. ~ TtJUA"T 

d ,teats.. 214.) all .<.re jn,"'I'~J t., .:.Lt n~. I ?:"~".O;lIre ~~;"t L!\'el --Ul 0 I 

) 
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.~:~.~~~~~,~~~~~~~~~~~~~~~~~~~~~~S~OS~~\~V~E~U~N~~~~'~U~A~Y~.=J~~~'~~·~~:ZI.~19~1~9==::==~~'-·~-'~-1-2----
~;"G'dV." Ve·toes· Senalor- Kerr Pr;:m~ Gov. Resubmits Ar-mv Al'ks Fllr 11 
~:':TWo''''ASse'mhl Presenlatlon Of Pay Plan For (~I~ntJs West or 
.': .........••..... : .... Y DeJe"ntes . A. • B C MUIOlucd 
. )~in.s' '.>::: Mco:lal" to informacion reo ellon y oun. St.linl" t;;;-;;-i. in (.vor 

; .. ,::~ •• ··.i ~ . : .. -=--- . .. caved h.en today fran, Prui- 0 fa. requctst m2.d. II)" lhe Army 
:';;;': A' bill ~.;~s: fo~ ~anD deAt of tb. Vinrn hhands to turn .,·cr 10 it .Iev ... i,... 
--bntllod .0lappoti1::DllZlt ~llIl Co",;.ny NOI'fIIAn S. Olson. Thl CO"emor yosterday r"llands on tho ,,· •• t ·rn p>rt oC 

CllIlArm&t!01l of all· ulariecllSell&lor Klrr, ch .. :rman oC th: .ubmitt.d tbe pay plan 10 the ·St. Tllom... CO"ornor 11".<1 ie 
o~ &Ad •• ecploytC. III tbof,IIDcommiu .. conductill1" b ... r • .llunicipal Council !or it ~:ion Itoday .ent Ihe prvposal 10 tho 
two IIlllJlicipallU., ~ thl Gov-hlles on the Vir-s:in bbDd.sITlI. pw. "U r!jected by un- Council ror its aClion. Th·. re. 
t:nI::eAt of thl Vlrrua lsIaAd'ICoIDPany bill thlnl!.ed tbe dele.IUlimous "01' btl last month. quest to~cilod oK a Wa", at 

."bich 1I'U l'&Uecl at~. last pUOII trom the Vir-s:in blands" Cla:minr that tIIey hadn't Indi~n.ti)n in CIty Hall tlois 
• :.asioll o£ ~. Lerblaa.,. ~ HOD';r&bla \\'211 .. Ho:!l": .nd .ufflci ... , time to .aMid" it maminl". Chairman Roy P. 
aambl, WU nt0e4 ~ _nk by ~CuIoI DoW1lin~, for &ppurinr I rully t h I membuo' voted Cordon stat >II that Ihi> are:! is 
til. Gove....,r. AI&o vetoed. "'1.1 at 'h_ h.arilltrJ and 'or U •• :allUt th&-IIlslI u th ~y were 1110. pnnc:p..1 ftshinl" .... unol i~r 
a bill au~or'.ziDr tlo. Connor (soulld int.II~ ... t ~i're.ellQ~ under tlo. law to act witbill scar •• of ~.Io.rmen who ", .. ke: 
to talc. IIxesnry ,tIPJ. to par·,tioIlM

• At tb, Ioearinl" .... ., lloirt, doys or it would be con· (I, livinr and 'UPI'O,", their tami. 
ticipata III :Fec!enl-A.id pro-Ilam., P. Davis Uld trwill Sil •• iderec! approved. noey hav. :'ies "nd i{ the Army inLen<l. 10 
......... . ~- ,.erm.n of til. O.partm '"t oC indicated tb.ir concUll aboll' tok. tbem tll' eou neil will take 

nol bill dealilll" with "!lito"" !tbl Illterior &lid ~. :.ror=n ·ill"!qu"lit: .. in tile •• Iary ""'Ie'ltlo' ftcht to \Vo.loin",on_ 
method of AppointmtDt falls to ~Oboll. Th. d.I • .,.,.t.. made' and hope 10 elfect .. compromisl no. islands roqu.stod hy the 
J"Iai •• ex!Cutive appl':lYu. be-°inclividual pruenta;ioY\ in ~up.:with the e:ucLltive before the army on revocable 1iceft~e are: 
C&QM It retrG.&C1:i,.ely nqw.red · port at th. VICO bilL 'elld of the p ..... nt ",ODth. IcriCket Rock, CockroAch's-
th. caD1lrmaUolI of aPPG:JIt-1 .-" la.d_ Outchm..,,'. C"P. SAlt 
meaU her :totore z:nacIe. n- . Cay. \"'en C",,,. SaV&nftAtl ts-
~II'" of wh.tlle .. luch CODAI'I C ·Z Cl .' . L I.nd. F1M C.y. S"b .. Islsnd, 
_tion WI. lopIly requir~ .t: ouner ZarTnran ssue ITurd. Uon Cay. K.llkun Cay 
th. tim. ·tII. appou.""CA' ""1 PI and Sur.. Cal'. Several montn. 
cad .. '"This .thnat to th'Statement On Pay an .ro the .... rmy cond.mned the 
aocurity 0' persons already I ." ... .,t.m port of the m:oirl" .. d 
appointed in accordanc. with tbl • at tlo. i.laneis .... d r!stric:eJ it 
:..'" .. It existed .It til. tim. HonDrable Roy P. Gonlan'lthl Plan lI.d IIDt be.!11 duap. to ci\'ili~ uu-
at appo!lItmellt", thl CO'!tTlorICha:nnall 0' tbe llunicipal' proved. thl Councl~ "'ould ____ _ 

.toted· "is ullCair ... d unju.U.ICouncii. today r:I .. "ecl the C01-,loave no richt tQ msk. &I1Y H:lr-Ie,.·! In St. John 
aed.- • no. Go,:emor abo ob-Ilo"'inl" ,totem.nt to tb. p .... : .uch adjustmenls, &lId it • 
Jec-.ect to r.,trictinr interim ap.1 As the Pay Plan und.r the wOlild ... into .lfoet exac:ly as Celelr:lle Golden 
poiAtm.1l1.a 10 thirty cia,.. at in~lferit System U'Y. once it iolth. AdmiMlration sai~ ~t Juhill'e 
some .... lS til. .101~lIicipallplac.ed illto :6oet. "'i1! not be should (on a lak, it or leavi It ~Ir, and lin. 1".e h Harley 
Cou...:ib fail ta act wlthlll that/.UbJect to ware or Improve· u,,:sl .. prdle., oC how ma.'1 of E.s t £-c! St. J Ph ad 
tw. H. pointed out th.t it m.nt. t~e Coullcil's poliqy is cmplor." .r. dis.,tis:lecl cow 'b St t'~ '. Id 0 n. dt d"Y 
the icrislature believu that. aft that the Pll1A should receh'c or become hard-pr-essed. iu th! ~eb·'I" • C' f:~. ro

H 
en I \lI.·f In hI" 

o • • JU I «e. .lp_ln ar ey a.s • 
• ~iop 0' lecis~tun pow~r Ihl .mo.~ c.ar,'ul <~n .. d.ratlon future. . i. known to uu,:n '''''''en in St. 
ta pas&- upon &Ppoilltmellta "Wore It:. put Inlo .ITect. The .Um• C.actor . ~ ... par~. Tholn .. , 10., ~en i=tive in 

(CoIIWlued all p..,. 4) PI&A.s ue theretore under .. ar mount In t.hlS. d.:lSlon. Tho, recent '·"rs. oocau.e o{ a .Iiarht 
to p.re,,~'. to employe., wh. pi... was .uomltted 0" :~rill atuck '0' par.lv.i.. lfn. Har

R,ita I.::t Fontaine To roc..... Incrus., und.r the 30. to be .pproved or a1S&;o..'I.,· st·lI. ,.' God hwth. 
PI.II luch :nc ........ and to ri:!ot proved by ~by 30. a period cf I 'no I ':10

.' 1. b' c~ 
Appear 10 Concerl u ..... n)· as possible at tho in.130 da)'" With the A ... ","ly b t:' ~ a.,;~., "I ."nl" c.: 

It ., .. aaAOuncecl tod.y tb&t iu.ti~os braucht to the a"on.li"· .ession uneil ll.y 13. UId it;; nd Y f .;~ re ~t;~e\ an 
~ Rita La FOlluiA. ",II ap. tioll of tho !dunicipal Councill .... r.1 A •• embly ~nc! olhlr' • I' 0 e". noW!!. 
pur IA a .. !>Cut lu1y 15th &.c. at the public hurinr oC llay Council mati ... "'hic~ h.d ac.IC_Q_u_p_e_. ________ _ 
",,,,=ied by Mis. Aim"" 18. 19-19. u exi,ti"" in the cumulate<! durin, Ihe A.scmbly ___________ _ 

ut4r'ne.l.. This con.c:.er't I" :1:>, P!a..c.. ,e-"ion to di,pen.se wit." at the I 
ce-r :.'11 O'\.LD.&~t of Bf .. nu..rd I The Council's di3.approvsl of do,,) ot the ses.sion. it \Yu 
u .... Jr. tho p'Y Pan .hould not b, hununJy impossible duri~1' the 

loiW La F.nUln. b.u·vinllluk.1I .... u. a.c: intended to di> .Irudy .hort period o! 30 caY" 

hr. =. f"~lUly to lIWlJ~ the .ctire JOCbemo, bllt to ·rive .ucit cOlUid ..... :iot1 to 
'''C1J ei i.e P:-Oihlll:a. ~arb. (atEe:- u-.&-;;;:y. ;xu.s.a.ry sup the PLaO.J.3 would. do the m.&.X

~ .... pro~ ih. w a.:qulnri to riTO the (Aa.ocil r.'.ucil n..,jed Imum ~ to.th. (TUtu! ""'" 

.,.. ·."tj,UJlwc:l.:·· Sf. ·ThQ time to ~OTnCt C1>r-Wo iniu" b:r o{ .m?I01~" S;oo. if to,. 
~- ThlI ~ .&nDoae.omm" tic ... ·:·";nUln": In . tho PLa.n. Counc.il did not di>'P1>r<>T. t.b, 

tlI:n.!or.. u.~a1:I ta .. t ~llld nuke it ... ci.I~tory to alPI",,- =orci" to the p~t 
th~. ioj'. of.th •. }'~.";1II1alc l&rrwr ndo ot.· ecploye= cO ... I ..... it "~uld ",un the Co<=:il 
~ ...•. :". ': . .' .:' ..... _ - 1Jl.d.1" tho rean to 0>mI,' It «Antuouod 00 Pac. 4J 
0: . '; ... :' ...... ". & .'. ~ • o' • 

• ':: 0 0" 0 

~;~-{;.:~.~·r· ... 

WEATRER FORECAST 
VlW.r.L't' 1')t.A. ..... h! 

Partly cloudy ",-ith "",cely 
3Qtttrtd 3nowe,n tod.,.. 
toni~ht and Thund.lv o -

\Vinrls - ·.lre modtr~te tD 
oce.uion.aJlr [run. 3OUt..~a.u
lulr . 

PAST :t aoUltll 

~f&ximurn Temp.er"1tc.reoS6 
'~!.i.lu.""n\.lm -:-e.mp.eratJJ~ is 
?r~,ure Su Le:vtl ~.96 
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r§~~~~~~~~'j-A:;':':O:d7-~Oi'ful C"remo ny 
e.d..r~~~y.& Navy To Pariicipall" 
•• :.;.:~:...' 4$ 
p~' tlir UI.·~acuraU." ot C.yemor :'>I.rris r. 

were ';"d. " .. tenlay atLtrnooa by Ihe In.ul:unl 
""' ............ wb ... Chai ...... a is Honorable Omar Brown. 

the impol'Wlc.o 
lDtuior III b~r a· 
·IPPollltm ... , ot llr. d: 
.tile Conunlttu fait 

u.at.'tCfT opportwUt)' ahollil 
hi ·· .. If.rde.! oIIIciol& 'ot IMt 

E~leDr.s Greetin:;ts 
To KiDgOo Oirlhdny 

V.;piiittl" .. ~t to partlci~" III ~.ju,y the Kiftr ot Donm •• ~ 
cenlllollies. n' .. a liar.!!. 11th, the AcUft_ 

Uluetor. act FtiobY,! (;onrnor .. nt Ih. t.llowin;: 
:... :!.I&rI:h 1~, 1950. aa Cle dati ~.-r. to Ihe CunsuJ C.nonl 
.. '.: for 0.. cercmaai .. to b. h,U ltJf Dtnmark in SL Thon\oU": .A nlllONG to.a "' .... r." c ...... 
.. lA sL Thom.u.. .SL Croix· Will) l.I;iD( )·0" fTeccinl's tod •.• • :::'!*;,:!:'::.:.=':!, ~!:.:. 

Suo ZC1j 

'[o'OlluUali<.lo OtTers 
Scholanhil' forTwo 

..-
lIn .. Itulh ·r~.,.;,c. rr .. ~ 

IIC th~ Furl: .. i ... hL "·(lund .. 
La"," 'III.·hich or~Wli:2t iiln :"ent 
'/ letur I::l.Iht.~en to Syr.'lcu.,., 
l,nh'er:o&itr 100st year to purlillC 
!.Ludicos In the lit:iIl or puhlic 
;ulnllni,clratiun h.,~ :ad"isetl th.! 
,\ctinlt (;u'·t'mor thaL 'he CUU"lI 
(.:.alian ilt cuntcmplatin:: ,~Ic::!.- - ~ 

me anolhor Jlfr ........ r I';'-"~IY 
a >'etlr's tr:linins: Cot 

\;10 purlM1SO o( crutin!: I041~ 
"hip in the i. .. I~nll:1 in ne«"':c:"'Y 
1~.,ld:l n( enliCMYOr. )'~. T:aULo 

Virr:in (:"I .. nll:« • 
:1.dnlini,etr.lliun h:l" tl,onU 

·.h ely JeIKltd the tilltld!t ot 
curriculum l.IuildinC'. finAnciAl 

~n:lpilal :l.l 
- ... , · s..rob&blt hold lta eeremoniel 0". Crom the Coyernlnent at th~ t.. lA"". and taLi u.ny lilN' ..... " ... 

: . Saturday. lfarch: 25. Ind S!.I Virs:iD Islands on the ocasion :::n:::;; :~;;..ec:r':.::' '= 
; • JohroD SuDda, •. l1uch:a.. 101 the lIir1hd2r Ilnni\'ernry oi cbf'ftI Ut • .....,. c..14 -bur \&8 

, ". ~ It. .Wd the CDmmittee's de Hb ~ajtsty. the Kine" ot Oed J :,I:',:! ~~-.~!.~;~::!:O~~ 
· tIro 10 hold Ih ..... moni .. At I mark. I kn.\~ th"c Ih. peop,_ 

.: • ute closer' to the 3.3rd 'Inn;'1 CJ{ the Virs:in lslancb join in:------------ :arc interr'tcd in the l"t"hoJotr· 
,·usery.C Ih. Tr:an.sC.r .e th-;uprossins: Ih. ho, .. Ih3c IIi. 5:gos Slll/l"1l1eot .:'i, .. to Ue p~o\'iderl II., Ihp 
blan<l~ t~ the Ullittd S~c"":~'~j"IY's dtn'otr."i~ rei.:n wm On Fedel'a1 ~'or"';l;ht found"linn w;th:1I 
JIo.a,·.r. this thaurht ,,'as :a.-'1"e a lan~ 2nd prollperuu. Oil.. , 11 e' firlcl~ hL,t ml:nliol1\.'" 
i>andoned ift dotuoa.. 10 a· ;0 whicb -C.nsul H."enor ro. \V age.H our Lll \'I ohou'" .uhlllit Iheir """lico. 

• !rordil'r out.aid. 'lUau aD op.l: :~N ~s (01t0"'1: hi tlu.n!: YCIU Hun tu Uti: Adin:: C:U\'c:rll:'~ 
• portunlty to be prae.aL lioa four tod.a~··s I~tc~r and "et? Actin..: «';o"ernor )(orris F. us,· v.~'hill thr n~!'Ct tCOIl .. l:I~·:C. J,:I\·. 

• . .Pic ... iftclud. lUI ian~ral r:1ach appreciaC. Ih. kind son 1. .. lr. And T.rriIONI lJincc.r :n& Mill... b~ck~rcun.. ~n<l 
· r .. n.dl comlDrnciDr at ,:~ hmenu e!'C.preSJ4N aa the occ.& 1,~ssell Sturtil at the Feder~J CiU.1lhiCOltia:u. 

• c.-clock .. m.. in which militat)· :'IOft aC His ~[~jcst~.. Kin" l" .... :u:e :lnd Hour Dh'isian h.:lV:4 -,----. 
~o~-~o Arllltd.F.QtCa.lfll' .rtdonk·' birth:l~:<"' .nnn·or· p.i::n,,' a joinc - OtAc~m'ni ;11 No 'T;uth 10' It lllllO~,-

\Ie .uked Co p:rtici~C. L'" I .. }'. 1 Am SUr<! th"c iii. 11.& I ,,·nnOC'liun wi", Ih. ~dmini •• r. /' 
~Ihor wHh Ihe Hom. Cu~, :~.Ir ... i11 b~ ,·P.}' hOI"')' V. ::Olioll .. e Iho F,~I'r:l1 \\,.~, •. Olllnl:lUt IDg 
Doys.a~d Cir!. Scouts. POIIC., !onrn QC Ih~ ~on'inllcd W"'m ~"'I lIuur MI in lh. Vir!;i .. Officer Ht'ports 
CIlId }:GLitical and civic otpn- ,cllin~ which 1 know c:cist ,"I : ... laucb. "U~ !'It..,temenc r~.:ti! .. 
b.atioRL . The 1)&n,de will.lS nn leuC'1" e~tent in l,,="nnur\::J" f.:.llo'ws ""'e .-\dmini,tn ).. nlmnr ~inC' th~ ",unch 
&cmbly 'in th. a"& at U.'" to.·.nll the lA'Ople uC 'hI.: 'it· : ... r oC the \r:l=~ 2ft.1 lIuur :ln~l thOlt till: ~;In JII~ Pl'lIjCtt ill. 
:-;'orm&ftdie and procHd alan: .:in bla.ncb"· ! uIJlic 'Conlr:ttt.:I 11h'i~iuns h:l" ~chcdlll,",1 ", h,':t"e Sl~ Thom ... '" 
Ue road to the V. 1_ Di.tlilletsl ,ie:ic1.."':lt..:ri lu the t;u"C'rt!ior oC \·"I~ ,Ii .... mj-"~"l tOtI'I)"" h~' !I.-. 
Utrourh maiD .strect .raun.11 Bill Tu £.....:tectJ f .. ·tlc:r:d :il&" \·il'.:in J.i1.;&rW~ t~ ",u:.h~·, c.,..nullnntfin:- Ollker ("",lon.:l-

_ ... ~ ScAcoL. .. A!'d North ot Vocation Progr:n111 r:l, to rh«k chrvulo!n the \\'~::.: [':.ul Sn1itn who :,aitf Lhat Iu: 
· til' Ball Patk .thence into m2:,! To V.I .. PUlled (nnlnlil'J'iu'IIl!r. 1U:I,)«terl ,.j .... rulll nn ollici:d in(urn1:1li'ln to 

Itr'ftt and theft to the Eman· . ·:.,;on.~ oC the F.:lir L..tbor Su..n t r he Clrf'\.'t. ;In" indic:;ttCt' th ,,, 
ci~UOIl Cardrn. ID additio.' Th. Actjnr CU':~rnar h:...'" ·.:d Act. The \\.;\I.--r Commi.· Ihe rumor jj. with(lut COllnU \. 
t... the CDmmunity Sand thr 1J.een id\·iled that the !Jill 1,r. .ione i!\ hereuy ~uthorlzed tJjt.lr.n. 
coa::u:nittn i. lryinl' to ha~'~ Il':t.(end the Fetler:ll Vuc:1tion.-1 "nler 3nd in~P«'t uulJ1illn .. :=:=::::::::::::::::::::....::;::: 
OZle or two military b4nds an" rnO;;T'am to the Vir(1n bialltl:-. mtn[~ wherco he .sU:Jj:)eC:U wP: ..... TltF:I1 FOn:F:CA~T. 

_~-&quadron ot planes to .dd ;,:..s!"td the Hou.se o( Reprth::t ... \ iO[:1tior:.s o( the rC"Jer:t1

1 

rank etnut!.v wittl ~C";'\t· 
ecJor to the. Oc:c:&.sion.. lud;:f\ :;;.tivu Ott ~lul.:h ~th. Thi:t. .l.ct lnd to e::"tan\in~ such r..:- tf!retl e:1rll.· Mornin,:"" ,:hn ........ 
hur:u..a E.. ].roore _iU admini..,. 'liJI 'which h.;.d ;llre:tdr p:u.<ed t..:ords ;lr'ld inter.-ic:\\· .sue-I"! em en: tOcl;l,~' tont:h t :nu 
Let the. Oath o( OlTlce. foltowinr t1':c Sen.ate is: on it.s WJU" to :"r. ,.:oye·u :u he nl:l.\· c:on.sj(J.:~ ~~\~7:'.l~~e: moderlte e:..st •. 

. "'l:ridt. lpe-«.hU Will be. delivu. \\·hit. HOUle (or si:n.a·ture:. :1K'u.s.ar:- to determine whelh'!r rrly . 
.• ~~~ •. ~ .. ::. ': ~. :.... :' '. r not ol dol,l'lion C:tL"U. Whe::1 
'~ .. ·,SUQ...:canrnlUHIIo·· hAve.' _ .. .citt,ee.. ha.ded by ludre Her· .the· Woll:""e Commi3..,ioaer f.n~l.r 

•... ~Cled. to.'hand .. le'. the Vulo~m.ltl E.. !r{oo~ •. ~·ill t.ak.e C1re 01' f!t:lt' there is evidence: of via;·l 
.l=!1u.u ot th,e. eelebntiOE1.· n·"! the! ett"tmonlU in the C.l.rde:-1 l.on oC the fcdcnl Ac~. he .... ·.;1 

: Fromm Llld wvi1.&Uoc Co",,· {CoDtioUe<J Oll P'ro ~) I. (Coolinu.o on r.~. ~) 
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APPENDIX C 

SUMMARY Of SAN JOSE PROJECT RE~ORTS 

Time Covered Status of Tests 

1 Nov 47 to 31 Oct 48 No. 99: surveillance of VKL completed (in 
Panama). 
No. 89: surveillance of T3 125-pound bomb; 
ongoing. 

1 Nov 48 to 30 Nov 48 No. 132: surveillance test of bomb, 
particulate, 4-pound, E-1; report distributed. 
No. 136: static firing of M70 bomb, HD-filled; 
phase I completed. 

1 Dec 48 to 31 Dec 48 No. 136: static firing of M70 bomb, HD-filled; 
phases II through IV conducted. 
No. 135: surveillance of CK in M70, M78, and 
M79 bombs initiated. 

1 Jan 49 to 31 Jan 49 No. 136: static firing of M70 bomb, HD-filled; 
phase V and VI conducted. 
No. 89: surveillance of 125-pound, T-3, H
filled bombs; ongoing. 

1 feb 49 to 28 feb 49 No. 136: static firing of M70 bomb, HD-filled; 
phases VII and VIII conducted. 

1 Mar 49 to 31 Mar 49 No tests conducted. 

1 Apr 49 to 30 Apr 49 No. 135: surveillance of aged CK in M70, 
M78, and M79 bombs; ongoing. 

1 May 49 to 31 May 49 No.1 02: location of entrances to gasproof 
shelters; phase I initiated. 
Surveillance tests No. 89 and 135; ongoing. 

1 June 49 to 30 June 49 No. 102: location of entrance to gasproof 
shelters; phase I complete. 
Surveillance tests No. 89 and 135; ongoing. 

1 July 49 to 31 July 49 No. 176 static test of single E23 smoke pot, 
HD-filled; phase I complete. 

C-1 



71 1 Aug 49 to 31 Aug 49 No. 176: static test of single E23 smoke pot, h) 
HD-filled; all phases cqmplete. 
No. 89: 125-pound, T-3, H/HD-filled; ongoing. 

72 1 Sep 49 to 30 Sep 49 No. 166: static test in the open of a single 
E23 smoke pot, GA-filled; phase I complete. 
No. 102: location of entrances to gasproof 
shelters; phase II complete. 

73 1 Oct 49 to 31 Oct 49 No. 166: static test of a single E23 smoke 
pot, GA-filled; phases \I and III complete. 

-
74 1 Nov 49 to 30 Nov 49 No. 166: static test of a single E23 smoke 

pot, GA-filled; phase IV complete. 
No. 168: static test of single smoke pot, GA-
filled, on water with onshore winds; phases I, 
II, and III complete. 

75 1 Dec 49 to 31 Dec 49 No~ 168: static test of single E23 smoke pot, 
GA-filled, on water with onshore wind; phase 
IV complete. 

76 1 Jan 50 to 31 Jan 50 No. 89: T-3 bomb; sampling complete. ;r
nc

) / 

, -
77 1 Feb 50 to 28 Feb 50 No. 170: test of single E23 smoke pot, HQ-

filled, functioned statically in open on land; 
phases I and II conducted. 

78 1 Mar 50 to 31 Mar 50 No tests. 

15 May 1950 Barge departed San Jose Island. 
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RECORD OF INTERVIEWS 



Interview with 1'Ir. Jimmie 1'Iains, February 17, 1993. 

Q. What was your rank and area of responsibility on Water IsL.ind? 

A. iYIr. Mains was a Toxic Gas Handler (MOS 383). He performed storage 
functions in a toxic gas yard on Water Island. Duties included arrangement of the 
storage area, transfer of agents from bulk containers to smaller containers for use 
in test operations, decontamination of contaminated areas, setting up toxic 
Chemical agent test facilities, and assisting laboratory personnel during and 
following such tests. In addition, Mr. Mains was responsible for the operation of 
the decontamination truck on Water Island and care of the test animals. 

Q. How long and what years were you stationed on the U.S. Virgin Islands? 

A. Mr. Mains joined the San Jose project in December 1947, two weeks before the 
contingent left San Jose Island and moved to Panama. Mr. Mains described the 
San Jose project in Panama where he was responsible for maintaining the 
munitions. The munitions were stored adjacent to the Chagres River. A guard 
station was set up at the cross road to Fort San Lorenzo. Chemical testing 
personnel stayed at Ft. Sherman and other personnel stayed at Ft. Clayton in 
Panama. Munitions were secured on Panama from January until May/June 1948 
when the new test area was identified. No testing was conducted in Panama. Mr. 
Mains continued on to the Virgin Islands and he left the project in July 1950 after 
participating in the munition sea dump. During his tenure on the Virgin Islands, 
Mr. Mains was one of four military personnel who worked full time (40 hours per· 
week) on Water Island. Ari. office was set up adjacent to the toxic storage yard 
where the Water Isle Hotel is currently ·situated. 

Q. To your knowledge, was there any chemical agent testing conducted on St. 
Thomas or was it all confined to Water Island? Describe any tests and the 
location. 

A. Mr. Mains did not remember any testing conducted on St. Thomas. He 
remembered some details of the phosgene tests (which are recorded to have 
occurred on St. Thomas) but he could not remember the location. 

Q. Were any chemical items stored on St. Thomas? If so, where? 

A. No items were stored on St. Thomas. The only chemical agent work which 
occurred on St. Thomas was in the laboratory located near the finger piers in the 
old submarine base. Mr. Mains provided a photograph of the laboratory. The 
attached map of St. Thomas shows the location of the lab at that time. :Mr. Mains 
believes that this building has been torn down since that time. 

Q. Was there any chemical agent transfer operations conducted on St. Thomas? 
If so, where? 



A. Not to his knowledge. Agent transfer operations were all conducted at the 
toxic storage yard on "YVater Island. 

Q. Describe the support facilities on St. Thomas. 

A. Two barracks were located on St. Thomas. Personnel were transported by boat 
to Water Island to support. the testing. The laboratory to support the San Jose 
project was located on St. Thomas. 

Q. Were any chemical items stored on Water Island? Were the items stored out 
in the open or in a building? 

A. All chemical items were stored on Water Island near the road where the Water 
Isle Hotel is currently located. Bombs involved in the surveillance tests were 
stored outside. All other items were stored inside buildings. There office was 
located in close proximity to the toxic storage yard. The test animals were also 
stored in this area. Items in the storage yard were carefully maintained since the 
workers were in close proximity to this area. Valves were checked frequently and 
changed as required. No other leaks were identified in the chemical items. 
Transfer operations also occurred in this area. Vehicles to support the operation 
included a decon truck, 2 ~ ton truck and a 3 ;4 ton truck. These were the only 
vehicles on Water Island. The attached map of Water Island shows the location of 
the storage area and the office. Mr. Mains provided a photograph of the area on 
Water Island. (~'''") 

Q. Describe, as you remember, the tests which were conducted on Water Island. 

A. Mr. Mains recalled the GA floating. smoke pot tests and the phosgene tests. 
He described the floating smoke pots as a 5 gallon can which had smoke (He) in 
the bottom half and GA floating on the top. Rows of pigeons and goats were 
placed in front of the smoke pots. The smoke pots were ignited and the dispersion 
pattern of the GA was recorded. Mr. Mains believed that all tests had occurred in 
close proximity to the Flamingo Bay dock. He believed that the GA smoke test 
that he had described had occurred in area 4 in the flat ground between the road 
and what used to be a fresh water pond (where the marina is currently located). 
Mr. Mains did not believe any tests had occurred on the North end of the island 
and had not been aware there had even been a road to that area. Tests were 
conducted downwind of the office area which would have placed them at the 
southern end of the island. 1'Ir. Mains did not recall any mustard tests being 
conducted. He also did not recall a test where the smoke pots were functioned 
while on the water. 

Q. What agents and munitions were involved in the testing? 

A. Ton containers of phosgene were involved in the tests to deten:n.ine how the 
gases penetrate gas proof shelters. Mr. Mains did not recall the location of these 



tests. GA smoke pot tests occurred in area 4. Other agents stored on Water 
Island included GA filled German bombs, CK and AC filled bombs and N02 filled 
containers. i ' 

Q. What was the disposal procedure for leaking munitions? Did it vary 
depending on agent? What was done with empty containers? Wer~ they 
decontaminated and removed? 

A When a leaking munition/item was identified it was immediately repaired, i.e. 
valves were replaced, and the area was decontaminated as required. To his 
knowledge, no empty containers or agent filled containers were buried. The 
workers were very careful to insure there were no leaking containers or residual 
agent in the toxic storage yard since they understood the hazard and there office 
was located adjacent to this area. 

Q. Describe cleanup procedures at the end of each test and at the end of the test 
mission on the Virgin Islands. 

A Standard practice during that era was to decontaminate and bury remnants 
from the tests. Mr. Mains could not recall if this was done on Water Island and 
he could not locate a possible burial site. Decontamination solutions that were 
used included soap and water, lime and DANC. He could not recall what 
happened to the dead goats and pigeons from the tests but suspected that they 
were placed in a pit, decontamination added and the items buried. Test areas 
were decontaminated after each test to insure that residual agent would not skew 
the results of follow-on tests. At the termination of the San Jose project all items, 
with the exception of excess burster charges, were removed from Water Island 
and either ocean dumped or sent back to the states for storage. At the end of the 
project, Mr. Mains was responsible for detonating excess burster charges. 
Hundreds of these items were detonated in area 4, between the road and the 
currently existing marina. Three boxes at a time were typically detonated. Mr. 
Mains was also involved in the sea dump of the chemical munitions. He provided 
a picture of the munitions on the barge being dumped. 

Q. Describe the static firing procedures. 

A Mr Mains recalled that wires were connected to the items to remotely fire 
them. He believed they were electrically fired. If an item did not fire (it was a 
dud), they would check the connections and continue to work with the item until it 
was fired. To his knowledge, no duds were left behind or buried. 

Q. Were chemically filled munitions fired from gun tubes, dropped from an 
aircraft, or fired as rockets? Were M23 landmines emplaced and then functioned 
by driving over them, etc? 

A. Items were only statically fired. No landmines were involved in the tests. 



Q. \Vere areas or equipment contaminated by spraying pure agent? If so, what 
was done with residual agent in spray tanks. Were any spray tanks jettisoned? 

A. No spray tanks were involved in any tests. No areas were sprayed with agent. 

Q. Were any variable time (radar fuzes) used to achieve air bursts? 

A There were no air bursts. 

Q. Were any magnetic influence fuzes used with land mine testing? 

A There were no land mine tests. 

Q. What decontaminating agent was used on site? What methods were used for 
neutralization? . 

A A decon truck was situated in close proximity to each test. Soap and water, 
lime and DANe were the primary decontamination solutions. 

Q. Were munitions shipped with the fill and explosive components or were they 
. assembled on Water Island/St. Thomas? If not us~d, were the dissembled? 

, 

A Munitions were shipped to Water Island without their explosives. Explosives 
were shipped separately. They were uploaded, as required, just before the tests. 

Q. Why were numerous munitions and agents disposed of at sea? Were they not 
serviceable or too dangerous to transport? 

A. The munitions were in serviceable condition. They were dumped at sea 
because the.re was no longer any use for them and, similar to the problems we 
have today, they co'uld not identify a site wh:ich would. accept them. . 

. " 

Q.Were any WP filled munitions eve:r used? 

A No. 

Q. Do you know how to get in contact with anyone else who was involved in the 
San Jose project on the Virgin Islands? 

A Mr. Mains was the person who originally gave me Mr. Luke West and Mr. 
Mc . .'\dory as additional personnel involved in the San Jose project, Both of these 
gentlemen have been contacted. In addition, he suggested we talk. to Mr. G€orge 
Murray and Dr. Spector from Forl McClellan. Although these men were not 
involved in the San Jose project, they have historical information on chemical 
testing in general. Mr. Mains also suggested that an ad be placed in the Army 
Echos, a publication for retired military, to identify additional contacts for the San 
J ase project, 
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Interview with Mr. Luke West, February 17, 1993 
f 

Q. What was your rank and area of responsibility on WatE!r Island? 

A Mr. West was a Captain and a test officer during the San Jpse Project. He 
was also a meteorologist and was responsible for photographing the test setups. 
Most of his involvement occurred on San Jose Island but he was involved in some 
tests on Water Island. 

Q. How long and what years were you stationed on the U.S. Virgin Islands? 

A Mr. West joined the San Jose project during the testing on San Jose Island. 
When the contingent left San Jose Island and moved to Panama, Mr. West stayed 
behind in support of the reconnaissance mission. Mr. West continued on to the 
U.S. Virgin Islands and stayed until May 1949. 

Q. To your knowledge, was there any chemical agent testing conducted on St. 
Thomas or was it all confined to Water Island? Describe any tests and the 
location. 

A Mr. West did not remember any testing conducted on St. Thomas. 

Q. Were any chemical items stored on St. Thomas? If so, where? 

A No items were stored on St. Thomas. 

Q. Was there any chemical agent transfer operations conducted on St. Thomas? 
If so, where? 

A Not to his knowledge. 

Q. Were any chemical items stored on Water Island? Were the items stored out 
in the open or in a building? Locate the storage areas on the attached map. 

A All chemical items were stored on Water Island. Mr. West showed the location 
of this storage area on the map and it was near the road where the Water Isle 
Hotel is currently located. Some items were stored in buildings and some items 
were stored outside. All agent transfer operations occurred at the storage yard on 
Water Island and then the items were moved to the test area. 

Q. Describe, as you remember, the tests which were conducted on Water Island. 
Locate the test area for each test on the attached maps. 

A. Mr. West recalled the mustard M70 bomb tests and some GA tests that were 
conducted. Agent involved in these tests were dyed red or yellow to better identify 
the dispersion patterns. He remembered that they were conducted on the South 
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end of the island near the docks. He did not believe any tests had been conducted .'. 
on the North end of the island due to the prevailing winds .. He did remember that , 
at one time there had been some plans to conduct tests at the North end of the 
island but he thought it had been limited to dropping bombs filled with simulant. 
These tests were never conducted. 

Q. What agents and munitions were involved in the testing? 

A. Mr. West remembered the tests with mustard filled M70 bombs and some GA 
tests. Other than that he could not recall many tests being conducted. Following 
tests on the San Jose Island, WWII had ended and there was not the same 
priority to complete these tests. For that reason, there was little testing 
conducted on Water Island. There were no arsenic compounds like lewisite 
involved in the tests or stored on Water Island. 

Q. What was the disposal procedure for leaking munitions? Did it vary 
depending on agent? What was done with empty containers? Were they 
decontaminated and removed? Describe cleanup procedures at the end of each 
test and at the end of the test mission on the Virgin Islands. 

A Leaking munitions were repaired immediately. Items were not buried if they 
contained chemical agent. Following each test, the areas were decontaminated 
such that residual agent would not interfere with follow on tests. Remnants from 
tests were typically thrown in a pit, decontamination was added, a dirt cover was 
added, more decontamination solution was added and then dirt was used to fill the 
pit. Another method of disposal back in that era was to encapsulate the waste in 
concrete and ocean dump the waste. Mr. West could not recall if any of these 
practices were conducted on Water Island but he did feel fairly sure any thing 
buried was empty and would have been sufficiently decontaminated such that it 
would not present an environmental problem. Likewise he believed all items had 
been removed from the San Jose Island. During the testing on that island, 
unserviceable munitions were periodically taken out to sea and dumped. Pigeons 
and goats from the tests were burned in a pit on the San Jose Island. Mr. West 
was not sure how these test animals were disposed on Water Island. At the end of 
the project, all items were removed. Mr. West could not locate any potential 
burial sites either on the San Jose Island or Water Island. 

Q. What decontamination agents were used on Water Island? 

A. Mr. West recalled that lime, soap and water, and salt water were used to 
decontaminate GA. If there was gross contamination, DANC was used. If the 
contamination was on a vehicle, DANC was not used due to its highly corrosive 
nature. 

Q. What happened to munitions which did not function (i.e., Duds). 



A. If the item did not function, they would wait until they were sure it would not 
go off and then they would check the item, fix the problem B:nd initiate the 
explosives again. The procedures in FM 5-25 were followed:' 

Q. Do you know how to get in contact with anyone else who w~s involved in the 
San Jose project on the Virgin Islands? . 

A. Mr. West provided the name and address of Retired COL David Dick who was 
the Officer in Charge of the San Jose project toxic storage site when the toxics 
were moved from San Jose Island to Panama. In addition he gave some points of 
contact at Fort McClellan who had historical information on the San Jose project. 



Interview conducted with Mr. Cauter of Water Isle Hotels and Beach Clubs, January 14, -, 
1993. ! 

Question. Describe the events which occurred in 1966 when the two bombs were unearthed. 

Answer. While excavating in the Flamingo Bay area, two metal bombs were· unearthed. Because 
the area had been a salt pond, the soil has remained moist. The bombs surfaced when a draw line 
was being used during a "mucking" operation at an approximate 20 foot depth. The bombs could 
have been located anywhere above this depth. The bombs were the size of small butane tanks. 
Dimensions were estimated as 18 - 24 inches in diameter. Mr. Couter believed them to be 500 
pound bombs. The Naval Ordnance Disposal Detachment at Roosevelt Roads was contacted and 
they removed the items from the site. Excavation in that area was discontinued. 

Question. Was the concrete filled bomb located at the deep water dock one of the items -
uncovered at that time? 

Answer. No. That bomb was washed up to shore during Hurricane Hugo. It was already 
concrete filled. It may have been filled by the army and used as an anchor during the San Jose 
project. 

Question. Describe the use of the Flamingo Bay landfill area. 

Answer. There was a salt pond in the Flamingo Bay area in the 1950's when the Island was first 
turned over to the Department of the Interior. Island residents used the salt pond as a dump 
area. Compacted vehicles and other trash were disposed in a single layer and covered with dirt 
fill. Subsequent layers of trash with a dirt cover were disposed of in this area until the salt pond 
was filled. The original salt pond was thought to have been about 10 feet deep. Trash was also 
burned in this area until 1982 when EPA regulations precluded oven air burning. Mr. Couter 
recommended we obtain old aerial photographs which delineate the salt pond area such that we 
can determine where the buried trash would most likely be. 

Question. What are the prospec~ for the Water Isle Hotel and Beach Club? Are there plans to 
re-open this hotel? 

Answer. The Water Isle Hotel and Beach Club has not been repaired since it was damaged by 
Hurricane Hugo in 1989. Insurance money was collected to repair the damage. Plans are to 
repair the hotel once the lease issue has been resolved by the Department of the Interior. Mr. 
Couter said the required permits were applied for with the Government of the VLrgin Islands but 
they have been denied. (According to other residents of the island and the Government of the 
Virgin Islands, this is not the case. The required permits have never been applied for.) Ninety 
employees were associated with the operation of the hotel The Island residents are anxious for 
the Hotel to be repaired. When in operation, the hotel provided many services to the residents. 
These include a more regular ferry service to St. Thomas, a restaurant, and gasoline for the island 
vehicles. 

Question. Describe the organization on Water Island. Is, there some local entity which governs? 

Answer. Water Island was leased in 1952 by the Department of the Interior to generate revenue 
for the Virgin Islands. The original agreement was a 40 year lease which ended in December 
1992. Mr. Edward C. McArdle, owner of Water Isle Hotel and Beaches is the single major lease 
holder with the Department of the Interior. On the southern two thirds of the island, the major 
lease holder has subleased the island to individuals. On the northern third of the island, the 
major lease holder has subleased the land to the Sprat Bay Association which in tum subleased 



further to individuals. These are two distinct areas of the island. The Sprat Bay area maintains 
its own roads and has its own private beaches. The main portion of th~,'island sets a "tax" to the 
residents living in that area to maintain roads and provide other services. The Water Island 
Association assesses these taxes and they act as a committee to determine how the money should 
be spent. There is no means to enforce payment of the taxes levied so it is strictly voluntary. 

, } 

They estimate approximately 80% of the residents pay the required taxes. Mr. Cauter described 
the Water Island Association as similar to a condominium association which has beautification 
committees and other committees to improve the standard of living for the residents. 

Question. Several homes are under construction at this time. Is that normal? 

Answer. There is increased construction right now because the people are concerned that unless 
they have a structure on the land they are leasing, they may not be offered the option to purchase 
the land: ,l··', : = ,: ., ." . . . -,' '. ' , . " 

Question. Describe utilities available on Water Island. 

Answer. A reverse osmosis unit was used to supply water to the hotel when it was in operation. 
This unit was damaged during Hurricane Hugo and never repaired. The gun emplacement at the 
southern end of the island was sealed off and used to maintain the water supply for the hotel The 
sealed off room is approximately 6 by 8 feet. Water was pumped to the gun emplacement building 
and gravity fed to the hotel. Individual homes have cisterns to catch rainwater. A sewage 
treatment plant to support the hotel was also damaged during Hurricane Hugo and never 
repaired. Individual homes use septic tanks for their sewage. 

Question. Describe transportation to and from Water Island to include the ferry, other water 
access ways (to include the dock near Flamingo bay), helicopter landing pads, etc. 

Answer. The ferry schedule was provided. It takes approximately 7 minutes to travel from Water 
Island to St. Thomas. There are approximately 5 round trips pel' day. Mr. Alex Donovan also 
operates the MV Saint. This barge is owned by the Hotel, but is used by the entire island to bring 
aggregate, construction and priva~ vehicles to Water Island. The deep water dock is the only area 
where heavy equipment can be barged on island. The depth of the water at the deep water dock 
was 12 feet but since Hurricane Hugo it has been reduced to 8-10 feet. The ferry dock at the 
western center of the island is 'constructed of wood and cannot handle significant weight. ,There is 
a small area near the Marina area where helicopters have landed. It is not a paved area. 

Question. Does the meteorology station still exist on Water Island? 

Answer. It was destroyed during Hurricane Hugo. 



Mr. Alex Donovan of Water Isle Hotels and Beach Clubs and a civilian on the San Jose 
Project. 

Question. What was your position and area of responsibility during the San Jose Project? 

. Answer. I was a civilian on the San Jose project. My primary responsibility was to transport, by 
boat. military personnel from St. Thomas to Water Island. 

Question. Do you know where the chemical items were stored to support the San Jose project? 

Answer. Because of the dangerous nature of the items, they were scattered as much as possible. 
'The majority of the items were stored on SI;. Thomas in the munition bunkers at the old Navy 
submarine base. 

Question. Were there any storage areas on Water Island? Specifically were there any items 
stored out in the open to support the Surveillance tests? 

Answer. I believe items were stored in an area which is currently used as a maintenance area to 
support the hotel. This area is just West and adjacent to the main hotel building. Goats and 
pigeons were also housed near where the hotel stands today. Scrap from the San Jose project was 
stored near the bunkers at test area 1. To his knowledge this did not include chemical agent 
munitions type waste. 

Question. Did you transport any munitions to Water Island? 
.. -

Answer. No. Chemical items were transported by military vessels. Mr. Donovan went on to say 
that he believed chemical agents were transferred to the munitions on St. Thomas near the W AP A 
building. He was not sure of the exact location but he suggested we talk to Mr. Osbourne Harvey, 
former chemist of the San Jose project. I indicated that I had been trying to get in contact With 
Mr. Harvey but had no success. Mr. Donovan said he thinks he may have passed away recently. 

I 

Question. Describe the tests which were conducted on Water Island. 

Answer. The tests were secret and were not discussed by the military personnel on island. 

Question. To your knowledge, was there any testing conducted on St. Thomas. 

Answer. Not to my knowledge. 

Question. Do you know how to get in contact with anyone else who was involved in the San Jose 
Project on the Vu-gin Islands? 

Answer. Edith Barns, a lawyer on St. Thomas, has a sister who was a civilian on the San Jose 
project. Other St. Thomas residence who were involved in the San Jose project include Greny 
Adams, previous LI;. ~vernor Henry Millens and a Mr. ~orehead. 

) 



Interview with Ms. Le. Keeler, President of Water Island Associatio~ January 14, 1993. 
, 

Question. Describe the Water Island Association and the authority the"y have on Water Island. 

Answer. The Water Island Association is comprised of elected officials. They levee taxes on the 
Water Island residents to maintain the roads and provide other services. Th~y are voluntary taxes 
since there are no police on Water Island to enforce payment. Typically 80 percent of the taxes are 
paid. There are several committees to include finance, roads, beaches, coordination with the 
VIrgin Island Government, lease hold resolution, safety, and noise (the airplanes flying to and from 
St. Thomas fly over Water Island). They hold an association meeting annually. This years meeting 
is scheduled for January 23, 1993. They have requested a representative from the COE be present 
during the meeting. 

".l '. • : ...... .:~:. ~". r :. .:;:' " ••• :.:: • • . ~ .' 

Question. What are the residents feelings toward the Armys plans to investigate test areas from 
the San Jose project? 

Answer. The residents primary concern is the lease issue right now. The land and structures 
have been assessed and the residents are concerned that the cost for the land is too high. In 
addition, areas on the island which are thought to be less-desirable, have been assessed for 11 

higher cost than the more desirable areas. The residents are interested in the Army plans on 
Water Island primarily because they are concerned it may delay turnover of the land to the 
residents. They want the Army to expedite their actions and are very interested in obtaining a 
schedule. 

Question. What is the population on Water Island? 

Answer. Ms. Keeler estimated during peak times there are approximately 200 residents on Water 
Island. About 50% of these people stay all year round. The peak -population occurs in Mid 
January. The majority of the people are retired, however. there is an. ever increasing population of 
young people who work over on St. Thomas. There are a few residents that rent to tourists. This 
includes the Limestone Reef Terraces which has 10 rental units. There is also a bed' and breakfast 
located on the island. 

Question. What interface do you have with the Government of the VlI'gin Islands? 

Answer. We are required to maintain our own roads. Very little services are provided from St. 
Thomas. Following Hurricane Hugo, electrical and telephone. services were inoperative for several 
months. Emergency services are not provided by St. Thomas. Water Island is required to comply 
with VLrgin Island regulations. 

Question. Are there any other residents· which we should talk to who were involved in the San 
Jose project. 

Answer. Recommend you talk to Mr. Walter Phillips, the original lease holder in 1952 when the 
island was turned over to the Department of Interior. 

At that time Ms. Keeler called Mr. Phillips and found thit he was available. She accompanied me 
on the interview and subsequently provided a tour of the island. 



Interview with Mr. Walter Phillips, original lease holder of Water Island, January 14,. -\ 
1993. , 

Question. When did you first arrive on Water Island? 

Answer. Mr. Phillips first came to Water Island in AprillMay of 1951. In 1951, he was requested 
to hire a watchman for the island because there was concerned that the islarid was being 
vandalized. In 1952, he and his wife carried cots on their backs to set up residence on Water 
Island. 

Question. Were there any items left from the Army testing? 

Answer. Not much. Most was cleared off'the island. The Army is even looking in the wrong 
place if there were items left over. The area which was fenced off' is not where items were left 
behind. 

Question. Where should the Army be looking? 

Answer. When we first arrived on Water Island, there were a few empty poison gas shells at the 
Flamingo Bay Warehouse Area. I don't know what happened to the empties. The navy was called 
in and they took them away. The anny missed the area when they installed the fence. They 
should be looking closer to the shore. The Army should talk to Mr. George Perrot who was part of 
the Army Corp of Engineers at that time. He is currently a resident of St. Thomas. Very little 
testing was actually done on Water Island because the wind was so variable. Mr. Phillips does not 
expect the Army to find any thing and believes we are wasting a lot of money. Mr. Phillips went 
on to say he is very concerned about the lease situation. Apparently, he was involved in writing 
the lease in 1952 and it is now being interpreted differently from the original intent. He provided 
the attached draft letter to the Department of the Interior which vocalizes his concerns. -

cit 



Telephonic interview with Mr. George Parrott, St. Thomas (809) 776-0236. January 25, 
1993. 

; 

Question: What was your involvement during the testing on Water Islan:~? 

Answer: I was in the Signal Section of the Chemical Corp. I joined the Anny,in 1947 and was 
stationed in Panama and then I was transferred to St. Thomas. During that period I was a radio 
operator. I became upset a few months ago when I saw the reports in the newspaper about 
possible items left on Water Island after the testing. I even called Governor Ron DeLugo. Nothing 
was left unaccounted for.' Everything was removed after the testing. Very little testing was done 
because the weather conditions were not right. Even during the operations in Panama, everything 
was removed after the testing was complete. 

Question: Were you involved in the testing on Water Island? 

Answer: No, but it was a very close nit organization and people talked. I was over on water 
island when the commander went over there because I was his radio operator. Many areas were 
restricted on Water Island. 

Question: Where were the items stored? 

Answer: The items were stored in the bunkers located in the subbase (near the W AP A building 
now) on St. Thomas. 

Question: Were any items stored on Water Island. 

Answer: Not to my knowledge. 

Question: What activities besides storage occurred on St. Thomas? 

Answer: There were no test activities. Pigeons, boa constrictors and goats were used on Water 
Island to test the effects of the agent. Once tests were completed, these animals were brought to 
the laboratory. on St. Thomas. 

Question: Do you know of anyone else who was involved in the testing. 

Answer: No. Mr. Osbourne Harvey was the chemist on the job but he died three to four months 
ago. Most of the people who were involved in the project are now deceased. 
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APPENDIX E 

TESTS PLANNED FOR THE SAN JOSE PROJECT 
ON THE U.S. VIRGIN ISLANDS 

89* Surveillance of bombs, chemical, 125-pound, T-3; H-filled and heresite
coated; and HD-filled, not coated. 

92 Test on canisters M1 and M2 for collective protectors. 

102* Location of entrances to gasp roof shelters in relation to prevailing winds. 

130 Static test of nine 4.2-inch chemical mortar shells, GA-filled, in the open. 

132* Surveillance of bomb, particulate, 4-pound, E-1. 

135* Surveillance of CK stored in M70, M78, and M79 bombs, and ton containers 
under tropical conditions. 

136* Test of M70 bomb, HD-filled, in open and in area covered with vegetation, 
static fired, with onshore and offshore winds. 

137 Test of M70 bomb, GA-filled, E46, static fired in open area. 

138 Static test of nine German, 105-millimeter shell, GA-filled, in open. 

139 Test of German 1 OS-millimeter shell, GA-filled, fired from gun into open. 

140 Static test of single German, 15-centimeter rocket, GA-filled, and nine 
German, 15-centimeter rockets in open. 

141 Test of German, 15-centimeter rocket, GA-filled, fired from launcher into 
open. 

142 Static test of nine German, 105-millimeter shells, GA-filled, in area covered 
by vegetation. 

143 Test of German, 105-millimeter shell, GA-filled, fired from gun in area 
covered by vegetation. 

144 Static test of German, 15-centimeter rocket, GA-filled, in area covered by 
vegetation. 

145 Test of 15-centimeter rocket, GA-filled, fired in area covered by vegetation. 

146 Test of 4.2-inch chemical mortar shell, GA-filled, fired into open area. 
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147 Test of 4.2-inch chemical mortar shells, GA-filled, fired $tatically in covered 
area (nine to be fired simultaneously). 

148 Test of 4.2-inch chemical mortar shell, GA-filled, fired into area covered by 
vegetation. 

149 Test of M33A1 spray tank, unthickened GA-filled, in open from low altitude. 

150 Test of 125-pound chemical bomb, T3E2, GA-filled, with 35:1 burster ratio, 
dropped singly in open. 

151 Test of 125-pound chemical bomb, T3E2, GA-filled, with 35:1 burster ratio, 
dropped in multiple into open area. 

152 Test of single 125-pound chemical bomb, T3E2, GA-filled, with 35:1 burster 
ratio, fired statically in area covered by vegetation. 

153 Test of 125-pound chemical bomb T3E2, GA-filled, with 35:1 burster ratio, 
dropped singly in covered area. 

154 

155 

Test of 125-pound chemical bomb, T3E2, GA-filled, with 35:1 burster ratio, 
dropped in multiple into covered area. 

Test of 125-pound T3 bomb, GA-filled, with burster modified as determined 
by Edgewood tests, dropped singly into open. 

156 Test of 125-pound T3'bomb, GA-filled, with modified burster dropped in 
multiple into open. 

157 Test of single 125-pound T3 bomb, GA-filled, with modified burster fired 
statically in area covered by vegetation. 

158 Test of 125-pound, T3 bomb, GA-filled, with burster modified as determined 
by Edgewood test, dropped singly into covered area. 

159 Test of 125-pound T3 bomb, GA-filled, with modified burster dropped in 
multiple into covered area. 

160 Test of E45 chemical bomb, GA-filled, modified by Edgewood tests, dropped 
in open in small numbers. 

161 Test of E45 chemical bomb, GA-filled, modified by Edgewood tests dropped 
in open in large numbers. 

162 Test of modified E45 chemical bomb fired statically in area covered by 
vegetation (nine bombs to be fired simultaneously). 
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163 E45 modified, GA-filled, dropped in area covered by vegetation. 

164 E45 modified, GA-fill ed, dropped into area covered by vegetation. 

165 Test of E45 chemical bomb with various shaped charg~sJ GA-filled, dropped 
in open in small numbers. 

166* Test of single E23 smoke pot, GA-fill ed, functioned statically in area covered 
by vegetation. 

167 Test of single E23 smoke pot, GA-filled, functioned statically in open. 

168* Test of single E23 smoke pot, GA-filled, functioned statically on water with 
onshore wind. 

169 Multiple test of E23 smoke pot, GA-filled, dropped from boat with onshore 
wind to simulate smoke. 

170 Multiple test of E23 smoke pot, GA-filled, dropped from airplane with 
onshore wind to simulate smoke. 

171 Test of 4.2-inch chemical mortar shell, GB-filled, fired statically in the open 
(nine to be fired simultaneously). 

172 Test of 4.2-inch chemical mortar shell, GB-filled, fired from mortar into open. 

173 Test of 125-pound, T3 bomb, GB-filled, with modified burster, dropped singly 
in open. 

174 Test of E45 chemical bomb, GB-filled, with modified burster, dropped in 
small quantity in open. 

175 Test of single E23 smoke pot, GB-filled, functioned statically in open on 
land. 

176* Test of single E23 smoke pot, HO-filled, functioned statically in open on 
land. 

177 Test of single E23 smoke pot, HT-filled, functioned statically in open on land. 

178 Test of single E23 smoke pot, HN3-filled, functioned statically in open on 
land. 

179* Test of single E23 smoke pot, HQ-filled, functioned statically in open on 
land. 
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180 Test of suit, protective, one piece, impermeable, E1 R1 "and related items 
under extreme heat load. . 

181 Test of gas casualty kit, treatment 1. 

182 Test of agent first-aid kit. 

183 Test of veterinary gas casualty outfit. 

184 Operational scale test with German, KC 250 bombs, GA filled. 

185 Test of single German, 250 kilogram, GA-filled bomb, fired statically in open 
under inversion or zero temperature gradient conditions. 

186 Test of single German, 250-kilogram, GA-filled bomb, dropped into open and 
also into covered area under inversion or zero temperature gradient 
conditions. 

* Tests actually conducted. 
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DIS-ESTABLISHMENT OF THE SAN JOSE PROJECT 
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PLAN FOR. DIS-EST.ABLISH:.:ENT OF THE SAN JOSE PROJECT 

.- SUl1:ARY·OF TIE PLAN 

~9 April 1950 

t •• _ .. 

.~-....... ". : ..... ' •• ~::' •••• ~ .... '0 .0° '. 

• j.~-,--. .:~. }·u-··.:·~·: .. :- -..... . 
~_ Plans for. toe -dl.S·.:..e-~tablislmiSnt of the San Jose Project will 

be disseminated_~. :o·cca.s}p~ .. d~~~~ ·tln"ough the mediUl:1 of published 
directives marked alphab"e-t.ic¥.:ly.-· ·The-: incl03ed Plan trAil entitled 
l'Yovement of Tax:Lcs from San . Jose· ·Project to the Zone of Interior" is 
the first such portion to be issued for implementation. 

2. Recipients. of the plans as published should retain the copies 
received for eventual incorporaticn in the finaJ. complete plan covering 

.:. the entire. operation.·' . '. . . 
'.. ..... ..' ....... .; "' .. 

.. '0 " : ••• _. ..... ." o. "00' 

:. 3. Some plans . Will hav~ as a p·or.tion thereo!7. Annexes:1'lhich 'will 
be numbered alphabetically to correspond to the basic plan itself. 

4. All plans published will be appropriately authenticated. 

5. Upon completion of the writing o~ the plan, an Index will be 
furnished to each addressee on the Distribution List, whereupon final 
security classi!ication will be given to the over-all. plan together with. 
an appropriate cover sheet. 

6. Any question:3 that may arise ldth regard to information dis
sel!linated in the subject plan uill be directed to the Office of the 
Chief, Chemica]. Corps, San Jose Project Liaison Officer, Bldg •. T-7, 
Washington 25, D. C., Te;Lephone number REpublic 6700, Extension ·4904. 

,'" ....,.;--.'. ~ // / 
/' I "/ • .~./ (.1/ 

CZ{'(·j~/.r /~1·' 1"1 
E. C. WALLINGTON !. 

Brigadier General .J 
Deputy Chief, Chemical Corps 
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... . - vyicLASS fiED =========:::::::;:;::: DISPOSAL D-ISTRUCTIONS 
FOR TOXIC MUNITIONS STORED AT 

SArI JOSE ~OJECT, ST. ~OMAS, V. I. 

-~ The ;.f.qllouing munitions T1ill bo dumped at sea in accordance 
1"~th existing Army"RcgUlations ~d plan fUrnished: . " 
I .... . 

'" . .. ..... - .... ..-

Agent 

GA 

liT 
HQ 
tr,\T .... 
.GA.', • 

QU2.Il ti ty ::. QuaIl ti ty:. . 
Filled Emoty 

no 
50 

238 
40 

:.4 . .. . 

4 
.. '-. - 4 

1842 
6 

16 

l-Iomencl:lture Remarks 

90mb, Chemical 250 KG German 
Do Do 100 Ibsj li-47P:2 
Db .Do 115 lbs j 1.1-70 
Do Do 125 lbs, T-3 

Dr.um, Chemical~ 5001bs 
Do Do 500 Ibs 
Do Do 500 Ibs 

Shell, 4.2 Cm1. !.1ortar, 12 
Do Do Lot REA-4891-4 
Do Do 

. 
GA
FS 
ED 
HQ 
liT 
HE 

18 
34 

Do 
Do 

Do "l~ 
Do 

. ~; , 

245 Do Do LOt PC:..s359-16 

CK 
CK 
CK 

222 Do' Do Lot PC-5477...t:) 
124 Bomb, Chemical, 115 lbs, !{-70 
29 Do Do 500 Ibs;, M-78 

8 Do Do 1000 Ibs, »rn~79 
~ 

2'. The fo11orring munitions \7ill be s hipped to the Arr:l.y Chemic'al 
Center, l1aryland, Attention: Technical Command: 

Quantity Quantity 
..lg~nt Filled 3:mpty i-Tomenclature Remarks 

ED 168 Bomb,COOmical, li5 Ibs, T-3 
H 66 Do Do li5 Ibs, T-3 

3.. The fol1orriJ."1g munitions ....-ill be shipped to Midwest Chemical 
Depot, BaldTIin, Arkansas: 

Quantity Quantity 
.Aeent Filled Emoty Nomenclature RG!!U'.rks 

CG liB 3 1 Ton Containers 
H 90 Do Do 
ED 4 Do Do 
CG 52 Bomb Chemical 

lflED 

' . 
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Text Box
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Text Box
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• CAf2¥6 .ct .• it f.'!3Z=U a!1 , 4 

(Cont) 

. ·-7·:· .. ··.,· .. 

4.. Tha follcr;j.ng items uill.be··shipped to Dcscrct Cheoic::'..l Depot; 
·St •.. Jams, utah oarkcd for .a~t.cn'!:ri~~:o.i:->DUgrray ~oving' Ground~ 

-, , .\. 
":.,. 

Qu.:mtity 
Filled' 

3 
2 
5' 

117 
":·:'40 

479 

.1' ,;: 

.,' .. 

qwmtit-J" 
Eopt"'l 

14 

... 

.' . 

Remarks 
.. : ....... . . " ..... , ~ ........... .. 

. 1 .. To·Ii . Containers 
.... _, .. D~~.:-P:. D9i-~ ~:~ ;'.:'.:~ ;' 

Do .~ Do ' 
".! 

Do . :·Do .... 
'. BOI:lb,ChcIili'c~i,125 Ths.E-52 

Do ' .. Do 125 lbs .E-46 
... - ... --.-. 

......... !";. ::' 
': . 

. ' 
,,' 

.: 

.. 
":." 

-. -. 

" 
\ . 

• : ••. I~"- ..... 

-.-: 

-' 

'1 

.:-: .. 

.:; 

····5~.,:$ 
.. ..... ~: 

...... ;., 
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i-iOVEr·i:E1:1T OF 
CIVIL I.Ult FLaSO!:!!-:zL .A::m :'EZIR !JEF3r!!lEl:!TS 

1. Civili~n Fersonnel Br~nch9 Personnel Division, OCC~lC ~s 
on filc: Fom 57 ~pplictlt ions fro!:! o.ll contincntru. c::ployccs of the 
S:~ Jose Project. This infor~tion will ~ssist tr~s office in ~iding 
in ~ny ~y possible their out-pl~ce~cnt. 

2. This officc furnished to tho Oversens Affnirs Br~ncht Office 
of Secretary of the l1.r~t t'. e0091et~ list of the n..-mes, addresses, nnd 
position qUo:'..lific:::!.tions of .:::!.ll civili:::!.ns "/no nrc: to be relen.sed froe the 
S~~ Jose Project. This list ~ill ~id the Overseas ~ff~irs Br~ch. Office 
of S.:crot.':U"y of the Ar~~t in tho possible pl~cing of nny Srul Jos'c con
tine~t~l civili~ personnel in othcr ovcrsens positions for which they 
TX!Y bo C!lW.lified. A ravic\.; h::!.s been :nde of this list by Co.r.rp Dctric!.: 
nnd' the iJ:r..Jy Che:::Jicru. Center in order th:l.t tilcy !lZl.Y select cert~in of 
these people for consider~tion in connection ~rlth nppointocnts to fill 
existing v~c~cies requiring skills pOGsessed by tho individ~~s con
cerned. 

3. Tho Civilian Personnel Br~ch. Fersonnel DiVision, n~s furn
ished ~d will continue to furnish nppropri~tc Civil Service e~~in
ntion ~ounceuents to the Personnel Officer, Snn Jose Project, in 
order tl~~t this infor~tion ~y be ~~de :l.vnilcble to tr~se continenttll 
Q~loyees who ~~y desire to rc-open these ~~~tions. If the person 
in question files for the e~in:l.tiQn ~~~ouncc=ont nnd q~lifies for 
the Civil Service position, he will be placed on an :::!.ppropri~te Civil 
Service register in order to fill' future vn.ccncies :::!.s they occur in the 
Governoent service. 

4. The Civilian Personnel :3ro...~ch lw.s cnde contc.ct with other 
Dcp-:-.rt::oent of th.o A.r::ry cgcncies with tho vic"" to~rds utilizing the 
sldlls of th~so oqployces to fill v~~~~cios thtlt ~7 occur in the other 
toc~icnl servicas. 

5. ~he Civili=t-"'l Personnel 3rnnch, Personnel Division, \·rill c...~ll::c 
every co~tinuing effort to find ~ppropri~tc ~ositions in the Govcr~cnt 
service t\t lt~rge for those contincnt.:ll Q.r:::?loyees nO\'r on the pc. .... yrolls of 
the S~n Jose Project. In such c~scs of tl~pro~ri~tc governncnttll placG
Dent, the CO~"~nding Officer, S~~ Jose Frojcct will be notified of any 
t\ction t~en by the Ci7ilia~ Personnel Er~~ch, Personnel DiVision, 
OCCc.lC in order th..'\t tr:'....~sfcr ::.:l.~' be effoctcd. 

6. Continent:ll Civil Service c.-i!'loyccs should be cncctlr,,-ged to 
continue their efforts in obt~ir.ir~ tr~nsfers or rc-~ssignnents, on 
their Ovln initi::.tivc. In suc~ c.::ses the Co'"""'~'~nd.iD.f; Officer, S:,-"'1. Jose 
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F:L,.jl! n C" (Cont 1 cl.. ) 

Project will release rulY civilirul Civil Service ez=:ployce whenever he 
finds such c~~loYDent-

7. If tho Co~nding Officer of S~n Jose Froject finds t~t he c~ 
r.o l0I1tier utilize the a.b.il"i ty of cury continentcl Civil Service c~loyec, 
he my ter::.in:l.tethc .ecploy:!ent agrce!:lent and r.1clcc nrr:l.n&c:.:ents for the 
trn..Tlsport.:l.t·ion of f~ily, household goods, and the ecployee to the Con
ti:l.ent in accord.:mce \'lith C~ T3.7-4c. 

8.. OUTPr..· .. C:zrQ!T 0]' l:!.tTIV3: 31-!FL0TI2S 

a.. In order toniC. in ever".! way r:ossiblc9 the plncc:.lcnt of the 
n=..ti vc civilian eI:ll?loyoi:l of your install.!'.tion, it is suge;~st cd txt the 
CO:!:!D.ndinG Officer, the Civilinn Fersonncl Officer, or the Public Rclntions 
Officer c.ddress civic groups., CC.:lI.:bcrs of CO:::L:lcrce, :"..Ild contact the CD

plo~rDent services on the islc.."ld, to infor:: the::: of the nU!:!ber and tYJ?cs 
of oDployees who will be c.~.il~cle for eDplo~ent elsewhere because of 
the closing of San Jose Project, nnd to enlist their aid in the plnce~ont 
of these e=ployoes. 

b. It is roco~~~~dcd t~~t the Civili~ Personnel Office ~ain
t~in sufficient inforoation so ~S to ~id nny ~rospectivc ecployers in 10-
cc.tin;; the ::.)ropor cr:tployccs of Sar. Jose Frojcct to fill thoir needs.· 

9. REG1J.:.=ATORY PR:~3S OF CLOSHTG CIVILIJ~! F::;RSmna OTI'IC~S 

n. The Civilian ~ersonncl B~nch, rersor~el Division, OCColC, 
ros furnished the Co!:!!:!...-mding Offic·cr, San Jose Project with all rcgu
l.:l.tions which ~e rendily ~v~il~blo ~t this ti~e to .:I.id tho Civilian 
Personnel Office in the regulntory phases of closins out civilian per
sonnel and ~~yroll records of this i~st~ll~tion. 

AljT~!TICATZD: ~. .-:; .~// .... ? //>. .' 
r..' ( ( .{ .4'-1' /,'·/(/'f,':'l.1 

E. C. W.lLLI!TGTOlr . / 
:Brigadier Gencrol j 

, c 

. Der-uty Chicf, Che~icnl Corps 

Full cor.currcnces have been obtnincd. 

DISgIBu~IOlT: 

CG, A~y ChCDic~ Center, 
AT'i'li: Tcch.:lic:tl Coc.:::.:-.::.d ••..... _.... 6 

CO., Descrct Chc::ri.cnl Depot ••.....•...... 6 
CO. l1idwest Chectc.~~ C~pot ••............ 6 
Chici. Safet".! Officu .................... 1 

-?.-

25 A:;ril 1950 
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DISTRIl3UTIOU; (Con t' t!. ) 

Exec. Officer, sa::: Div .••••.•.•••.••.•.•• 
Offico of the Cooptroller ••.....••..•.•• 
Chi of, Li~ison Er., ME Div •••.••••••••• 
Chicf, Re:E Div., ~\CC, Md ••.•••••••••••.• 
Exec. Sec., ?l.:'.l1s &: Folicy Council ••••.•• 
Chi ef. S&F Div •• .i~CC. Md.. • ••.••••.....•• 
CO, S~Jl Jose Project. St. Tho~~s. V.I ••• 
CO. Tcchnic~l Escort Dct~choent ••••••••• 
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C".:pt. 
C~pt. 

Capt. 
1st Lt. 
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ANNEX IIIlIf 

RE.\.SS IGNl~T OF l·!ILITARY PERSmmEL 
.(FINIu. I!'A CUIulTImr) 

--" 

u 

To H6~dgunrtcrs, ArDY Chcoic~l Center, 

y ASII, 

SchDe1z1e, Cornelius 1.1:. . 031547 
Sci th, l~ton K.~· ,010::6033 
Dollinger, Lnwr~~ M. ~ 01844651 

Turner, Rclph S. 01037345 
Elsnessor, Louis.O. 027936 
Ilell, Joseph. W'906622 
Buck, Robert L. W906644 

O::.l C 
C:.1l C 
C!:1l. C 

Col C 
Col C 
USA 

7314 
4841 

(To continue 
Co::1p. Tour) 

7314 
7314 
2123 
2123 

To 2d Col MortQr Iln., Arny Cheoical Center, Md. 

DDALV 

45 
30 
:30 

30 
:30 
:30 
45 

1st Lt. _. J,1.nkowicz, ]runo J. 01536061 Cnl"C 1413 35 

To Student Dotnchnent. Cnl Corps School, Amy Ch~~icn1 Center, Md.' 
(For the purpose of attending tho 5th Advnnced Course nt tho Cheoic~l Corps 

School, reporting date 1 Septeober 1950) 

CD-pt. 

Ma.j. 

~lo.j • 
CClpt. 
C£!:Pt. 
Cnpt. 
1st Lt. 
1st Lt. 
1st Lt. 
ClvO 

Dnnn cnb erg , DOnClld 040798 Col C 2700 ;30 

To HoodQ\Urters. '{estern Chenicn1 Conter, Tooele, Utch 

Pondor, Speers G. 
(~uthorize TDY of a~rox. 
Shc"lrlle, Harold F. /) 
Crandell. Nor~ H. ~ 
Be~~, Sperry S. -
Hillhouse, Douglas P. P. 
Chaffee, Leroy E. 
Hensley, ElDer C. 
Houser, Rieh.c.rd A. 
Triden, Jnck E. 

041995 
35 da.ys at Rq,. 

0489599 
01036925 
01037037 
01038·~01 

01036903 
01995447 
01036573 
\'l903938 

Ccl C 
Aroy CIll 
Ccl C 
CD! C 
Col C 
Col C 
Col C 
Ccl C 
Col C 
tJSA 

7314 
Center 

71:30 
7314 
7314 
4930 
4500 
4930 
2520 
2600 

30 
cnroute) 

30 
45 
:30 
45 
30 
30 
15 
'10 

To 7001st arcn Se!"Vice Unit I Rqs. H~ft Gr:::.vclly Point! if!"'.shineton 25, D.C. 

l1D. j • Kittel, Willian (m,~) 0235907 Cr:1C 7314 21 
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.U~:EX "13" (Cont'd.) 

To Hendaunrters, C~!.'!O Detrick, Frederick, Mnry1:md 

1st Lt ... Strough, l-Ti1li~.: B. 056129 Col C 7314 

To Henda~~rters, Pine Bluff Arsenal. :~senal, ~k~nsns 

Sz:;i tho Fr:mk: H. W02121361 USA 221)0 

,:WTHEET I CA'l!ED: 2 Io,{ny 1950 

E .C. ~tALLINGTON / 
Brigr.dicr Genernl 
Deputy Chief, Chenic~l Corps 

DISTRllUTIQ}T: 

CG, Arcy CheDic~l Center, 
ATTN: TcchnicCl COCL~~d •••••••••••• 

CO, Dc scr at Chc..~ic:U. Depot .' •..•..•...••• 
CO, t~idwest Chc:::ic~~ De~ot ••.•...•...••• 
Chief, S~ety Office •••••...........•••• 
Exec. Officer, S&P Div •••••••••.•.•••••• 
Office of the Co~ptroller •••••••.•••.••• 
Chief. Linison:Br., R&E Di v. • •••.•••..••• 
Chief, ME Di v.. ACC, Md. • ••..••.••••.••• 
Exec~ Sec., Pl~ns & PoliCY Council ••..•• 
Chief. S&P Div., ACe, Hd •••••.....•.••.• 
CO, Sen Jose Project, St. Tho~~s, V. I •.• 
CO, Tcchnic~l Escort Detachoent ••....••• 

-2-

6' 
6 
6 
1 
1 
3 
1 
5 

20 
5 
5 & Stencil 
1 

30 

45 



C", 

P3.n.S S IG:1H:E;.{T OF ENLISTED PERSOl!lrEL 
OF SAN JOSE PROJECT 

To 9710 TSU, Arr.lY Chcnic:!.l Cent or, Mo.rrlr'.nd 

N..u-iE S:sRI.1L NO. GRADE 

13oth\yell, Donon I. RA17 003 '~88 E-7 
C:~.::pbo11, 1·iD.:x; 3. RAl3 03-1: 517 E-7 

~ Davis, Fr::mk i'l. RA S 123 775 ::'-7 
Pross, Lud\dg . RA 6 710 302 ~7 

~owlton, J~nos C. RA14 2S3 880 E-6 
Grice, Chru-les L. P.A33 561 7~1 E-S 
Hllrdin, ThoL1aS !I. M37 719 240 E-S 
~"'g,:l.n, Jc.ck E.I\20 224 576 E-5 
::icwoan, J. T. RA37 105 979 E-5 
Hutchinson, Frod H. RA37 671 410 ~ ., 

Lt-'z 

'{illi:'.Os, Clo.rence L. :RA38 072 419 E-'~ 
To.ylor, Higgins Jr. RA.37 397 034 .... . 

J!r-.: 

Lottins. Lestor H. 1U\.·16 0.1-3 875 .E-3 
Put erbrt'.ugh, HO\ofnrd M. !iAl.3 278 214 B-3 
Rudd, ~thur J. iU12 116 511 E-3 
Feryo, Joseph ~15 269 161 £-3 
Gillis. John G BAl6 2·~8 293 Fr-3 
Huf'f, Doryl E. R.U8 334 680 ~3 
Rogers, Oscar E •• Jr. EA38 788 576 E-3 
Scrivener, Albert P.Al6 260 676 E-3 
T~te, FreoIlCn L. RAl·l: 2·~9 969 E-3 
~hoopson. Hubert G. RA35 769 833 E-3 
iYcc.thorsby. Eugeno B. RAl9 330 885 E-3 
Riclurds. !1iI1iru: B., Jr. lLU1 179 241 E-2 
Troute. ~lilliao P.Al5 0-: 0 916 B-2 
~joo1scy. Lloyd L. RA19 29·~ 667 E-2 

~WS 

01S8 
OS02 
0502 
0502 
0070 
0114 
0258 
0824 
0965 
0017 
0017 
0965 
OOl~ 
001·1 
0011-
0017 
0118 
0118 
0118 
0315 
o:y.,s 
03-~5 
0477 
0118 
0;3t15 
03-~5 

To 2d Che""'icc.l t·iort .... r B .... tta1ion, .lrg Chcr:icnI Cent or! 1-f2.ryl~nd 

Kreplc'.l. Louis R. RA,35 317 494 E-5 
Gnncz ot.,sk1 • Edward. H. M12 111 646 E-~ 

~·icGregor • Eldon I. RA11 217 79·~ 3-2 
C",.in, Jerry L. RA5'7 420 085 E-.~ 

Downing, Buster J. BAl8·28S 62-~ E-2 
Tillson, Ed\-r.lrd G. P.A32 Q:~8 06-1: E-5 

To Tocr~'lic~.l :Escort Dct~chcent, Arny Chcr.lic.:ll Center, H,".ryl"nd 

Gr:ldy. Grn.naw E. 
Frcer:.:::.n, lblcol!:: 

P~14 074 221 
!U1-1 268 749 

-1-

E-l 
E-3 

0861 
0522 
0522 
0979 
0979 
0851 

0786 
0405 



PL..UT n::3l" (Cont' d. ) 

To Dek.ch.:-:cnt Ho. 1. ~lr!J;V 'Chc~ic~l Center, i'iar;v1nnd 

Gutek, Joseph B. 
Fidler. J.:l.ck C. 

R.-\.32 186 766 
BlU6 320 266 

E-1 
3-3 

To C.:mo Detrick, Frederick. r·fnr:}rlnnd (9766 TSU) 

Blankenship, B~sil R. 
Burk, Frederick C. 
Jeffrey, Clinton R. 

AA.37 219 674 
~ 6 846 425 
RA'~8 066 677 

~6 
E-5 
B-3 

To 9713 TSU! Fine :Bluff .ArscI"..nl • .!l.rs enal, Arkansas 

I-bnoogi.".1l. H.o.gop 
Mullikin, Gene S. 

RA3l 296 791~ 

RA15 (H7 683 

0118 
(YzOS 

0870 
0786 
0786 

0060 
0060 

To 12th Cheoic~l Maintenance Cor-pa~y, Pine Bluff Arsenal, ~rser~.l, Ar~~s~s 

Garner, Willi~ D. ~18 331 787 B-3 

To 9770 TSU, Western Chanical Cent or, Tooele. Utah 

Scott. Cooper B. 
Boley, t-Tilbur G. 
Christofferson, lUlrlcy to(. 
Elli s, Mc.rcus D. 
iiells. Clayton G. 
Tilley, Robert L. 
Duncc.n. Frederick H. 
Plucker, Glenn t-T. 
Kochert. t'[nlter J. 
Crowe, John J., Jr. 
l.{cGchoe~ Eugene M. 
Rouse, SllQlol J. 
Myer s, Donald. B.. 
Scott. Zdwnrd D. 
Joseph, Howard 
Mi:.:s, JA.I!l9S t{. 
Sc.rkkinen, I·ielvin E. 
No.o.ck, Robert A. 
Swope, Kenneth 
M=rino, Vincent J. 
I\icDufford, Ernest F. 
~'intson, Clu!.rles E. 
:!m-IY.ins, HQ\l'nrd L. 
King. Cbcr1cs D. 

M20 'YA 260 
R1.I.33 6~16 453 
PJ'~36 213 867 
'BA34 928 8-10 
lU. 6 854 684 
RAl8 029 320 
AA 6 387 900 
BA 7 030 531 
~39 248 211 
:aA. 6 387 767 
EA38 503 727 
EA.·6··842 414 
Rll7 173 26i 
Rt .. 6 1'~8 989 
3.b..35 6·10 562 
3Al4 1·11 362 
BA36 832 379 
RtU7 060 303 
BA43 056 ~21 
:aA37 051 017 
B.A 6 986 8-j,0 
B.:U2 106 063 
RA.~ 7 008 826 
RA43 001 851 

-2-

E-7 

E-7 
E-6 
E-6 
E-6 
B-6 
E-6 
:E-6 
3-6 
E-6 
~6 

E-5 
E-5 
1::-5 
E-5 
E-5 
E-5 
E-5 
~5 

E-5 

0060 

0502 
082i 
08.:n 
001"'1 
0677 
0819 
0821 
0824 
0859 
0870 
0870 
0870 
0502 
0502 
0667 
0677 
0877 
0821 
0821 
0824 
082;~ 

0965 
0014 
001'':' 



'...:~; 

Pl~ "31 IT (Contfd.) 

To 9770 TSU, i'lestern Oheoic::tl Center, Tooele, Utcll - (Cont Id.) 

Finfrock, Kenneth E 
Hc.dlc:r, !'lil1in.o O. 
Farrell, .~thony Po. 
Plc.nt e, Edw:!rd L. 
Dougl~s, Clyde E. 
Teup1c, Donnie D. 
Doris, Frank J. 
Herrin, George iY'. 
Ooffell, Ch.."1l"lcs \'1. 
rtogcrs, Alvin E. 
Parrott, George 0 
Johnson, C:!rthin V. 
:Br~Yt Oscar H. 
Horv.:lth, John G. 
Nichols, i'li1liru:.l F. 
Norton, Dennis F. 
Ikmlon, ThoD..'l.s J. 
l~a.ssingz:U.e I George 
:B oW's or, Carl R. 
Fletcher, Ivy 
Albert, Joseph M., Jr. 
:Blackburn, Carl C. 
Hutchinson, Clifton H. 
Denning, Louis W. 
:Brych. Roy E. 
Hcndry, S~e1 A. , Jr. 
HcPhcrson, John F. 
Mikula, Floyd J. 
~I.unson, Donie1 J. 
Petti t, George \Y'. 
l.{orris, John· D. 
Schaedler. George W. 
.!:llen, ~YDOnd O. 
JaDes·, Ji::lI.lie 
Liberatore, An~hony J. 
Perkins, Charles C. 
G:!rrity, Francis C. 
T.:lOp1in, Harold L. 
~'ii1li.:lDs, Cb.renco L. 
~dy, Oliver D. 
Young, Robert T. 
King, ac.1ph I., Jr. 
Hoc-d, j'lilliao E. 
Melic.:l.l, M.:lurice ).. 
C::rver, Edgar E. 
Coliottc, Lewis D. 

SEaIAL !ro. 

B.A20 606 067 
R.ll.42 102 780 
BAll 181 038 
nAll 174 918 
llA. 6 91·3: 000 
Ril6 224 151 
RA.33 792 -187 
RAM. 035 168 
E.A38 208 823 
RA34 281 153 
nA13 229 412 
EA35 954 935 
RA13 064 512 
flA12 340 723 
ru.34 920 924 
RA12 028 930 
RA,31. 208 668 
RA14 301 ' ... 05 
RA13 235 505 
BA38 712 921 
!tA12 112 870 
RAl5 227 061 
:aA. 6 148 832 
ll37 213 845 
lU,-l6 049 809 
RA34 731 773 
RAl3 301 135 
RA 6 648 269 
RAl8 307 525 
A!39 492 209 
Rll5 250 765 
BA 6 779 908 
'P. Al8 330 545 
ltll·~ 269 536 
RAl3 300 482 
B.A 6 560 933 
RA33 972 266 
RAl5 414 857 
RA.38 528 8'10 
BAM 919 864 
BA35 692 357 
BA1·1: 316 896 
RA3-1 1·19 001 
RA~6 006 6~3 
&\.15 L~09 043 

. BAl.:1 276 020 

GRADE 

E-1 
~~ 
:S--l 
E-4 
1:-1 
E-4 
E-4 
E-l 
~ 
E-~ 

E-4 
E-'1: 
E--l 
~i 

E-1 
E-1: 
E-~ 

E-'l 
E-4 
E-4 
E-4 
E-4 
E-4 
E-4 
E-3 
E-3 
E-3 
E--3 
E-3 
E-3 
E-3 
E-3 
E-3 
E-3 
E-3 
B-3 
E-3 
B-3 
E-3 
E-3 
E-3 
E-3 
B-3 
E-3 
E-3 
E-3 

0017 
0050 
0060 
0078 
0098 
0309 
03<15 
03-1:5 
0383 
0383 
0641 
0667 
0677 
0677 
0677 
0677 
0776 
0776 
0870 
0870 
0903-
0931 
0965 
1017 
0014 
0014 
0060 
0062 
~979 

0097 
0275 
0283 
0345 
0315 
0315 
0315 
0383 
0383 
0383 
0522 
0522 
0630 
os-a 
0641 
C077 
0677 



.... 
FLA1~ "31 n (CO!lt' d. ) 

To 9770 TSU, Uestern Checicr.-..l Center, Tooele, Ut~b. - (Cont'd.) 

Collins, Willio R. 
HaDilton, P~u1 R. 
Jord~, H~t~~ W. N. 
Keebler, Henry R. 
L:).brio, Joseph A. 
Mont~gnoli, Gregory 
Oxendine, ~bertus 
Shores, Unior L. 
Sclek, Ed.w~d l'{. 
Powers, ?'obcrt 
aocbell, Ned l'{. 
Burgess, Chnrlcs A. 
Dr~wdy, Rnlph H. 
Krutsick, Sta=ley J. 
Stone, Clyde H .. 
Swett, Elvin it. 
Rowen, Joseph W. 
Brown, Lee E. 
l·IcCullough, \1ilbur A. 
Deegan, Willi~ E. 
Pnrsons, Clent E. 
l'ihi t e, i'lilliOll 
Calnon, Jaoes looi. 
Fournier, Noroon E. 
?~cel, ~l:ph N. 
Woodon, P~ul T. 
Hc.yes, David H. 
Sarver. John N. 
S~ckford, Richoond I. 
Szarek, Felix J. 
Baydostian, Steven 

SERIAL NO. 

BA4k 103 051 
RA15 ;~20 381 
BAl.7 238 548 
RAM 926 346 
RAll 172 152 
RA32 361 213 
RAl4 008 956 
RAM 207 631 
ll33 603 845 
RAll 176' 935 
nAl7 2·18 162 
ll45 047 331 
B.U4 269 507 
ru.l3 282 365 
RA44 091 328 
::U.l!l 250 741 
P..Al.4 333 285 
itAl.5 250 935 
R!.l3 230 346 
~2 313 385 
RA.35 655 684 
BA35 998 520 
Rlll 142 947 
RA31 432 717 
BAl6 276 lOa 
ILU3 120 971 
RA33 630 948 
RAl5 198 318 
ltA,31 -150 079 
lLUl 011 959 
:alll 182 372 

E-3 
E-3 
:E-3 
E-3 
E-3 
]:-3 

E-3 
Fr-3 
E-3 
E-3 
E-3 
E-3 
~3 
E-3 
E-3 
E-2 
E-2 
E-2 
E-2 

- X-2 
E-2 
E-2 
E-2 
E-2 
X-2 
E-2 
Fr2 
E-2 
E-2 
E-2 

0677 
0677 
0677 
0677 
0677 
0677 
0677 
0677 
0820 
0926 
0965 
0979 
0979 
0979 
0979 
0979 
0055 
03<15 
0345 
0383 
0~83' 
0~a3 
0677 
0677 
')677 
0677 
0835 
0965 
09G6 
1729 
478-1 

To 7th CheDic~ De~ot Cooocny. Western Cheoic~l Center. Tooelo, Utah 

Rust on. l'l'illiCD :3.. BAl2 266 235 0.931 

Au"THENTI CA.TED: 2 M.:ly 1950 

E. C. WALL I!-TGTOH . i 13rigndier Gencr~l 
Deputy Chief, Ch~ic~l Corps 



APPENDIX G 

CHEMICAL AGENTS STORED ON WATER ISLAND 



This appendix contains the preliminary CW Agent Database. This database will be 
updated as material is obtained and is expected to be used dur,ing the engineering of 
systems for the destruction of recovered CW materiel. 

Chemical Agent Database Sources 

Chemical Agent Data Sheets, Edgewood Arsenal Special Report, EO-SR-74001, Dec. 
1974. 

Explosive Ordnance Disposal Procedures, Army Field Manual 9-15. 

Chemical Agent and Munition Disposal - Summary of the U.S. Army's Experience, 
Chemical Stockpile Disposal Program, Report No. SAPEO-CDE-15-87005, 21 Sep. 
1987. 

Potential Military Chemical/Biological Agents and Compounds - Army Field Manual 
3-9 , 3-9, Navy Publication P-467, Air Force Manual 355-7, Dec. 1990. 



Agent: CG, Phosgene 

Chemical Name: Carbonyl chloride; phosgene 
Chemical Formula: CCI20 
Chemical Structure: 

Physical Properties: 

Molecular Weight: 98.92 
Physical State: Colorless gas at room temperature. 
Vapor Density, relative to air: "3.4 
Liquid Density: 1 .37 glml @ 20°C 
Solid Density: N/A 
Normal Freezing Point: -12SoC 
Boiling Point: 7.6°C 
Vapor Pressure: 1,400 mm Hg @ 25°C; 1,173 mm Hg @ 20°C 
Volatility: 4,300,00 mglm3 @ 7.6°C. 
Viscosity: 0.27 centistokes @ O°C 
Solubility: Very slight solubility in H20 with decomposition. Very soluble with 

almost all organic solvents, i.e. benzene, toluene. Unstable in some. 
Heat of Combustion: 41.S kcal/mole 
Latent Heat of Vaporization: 59 cal/g 
Latent Heat of Fusion: ? 
Special Properties: Decomposes @ SOO°C. 
Flash Point: Does not flash. 

General Information: 

DOT Classification: Poison A 
Corrosivity: No applicable corrosion in steel after 1 year @ 20°C ... Not corrosive 

when dry. 
Oecontaminants: Water followed by DS2 or by 10% solution of caustic soda or 

sodium carbonate. 
Stabilizers Commonly Used: Stabilize when dry. 

) 
f 

" 



Agent: CG (continued) 

Reactions (Combustion, hydrolysis, pyrolysis, etc.): 

Combustion: 

CCI20 + 112 O2 ~ CO2 + CI2 

Hydrolysis: 

CCI20 + H20 ~ 2 HCI + CO2 
acid 

t'l2 = 0.25 seconds @ 13°C. No pH given. 

Ordnance Configurations (Bombs, mortars, rockets, etc.): 

4.2-in. Mortar, M2 6.3 Ib CG 
500 Ib 80mb, AN-M76 205.1 Ib CG 
1,000 Ib 80mb, AN-M79 414.7 Ib CG 

0.16oz 
2.31b 
3.91b 

explosives 
explosives 
explosives 



Chemical Name: Cyanogen chloride 
Chemical Formula: CCIN 
Chemical Structure: 

CI-C::N 

Physical Properties: 

Molecular Weight: 61.48 

Agent: CK 

Physical State: Colorless gas or liquid. 
Vapor Density, relative to air: 2.0 
Liquid Density: 1 .20 g/ml @ 10°C 
Solid Density: NI A 
Normal Freezing Point: -6.9°C 
Boiling Point: 12.8°C 
Vapor Pressure: 1,000 mm Hg @ 25°C 
Volatility: 2,600,00 mg/m3 @ 12.9°C. 
Viscosity: NI A 
Solubility: 6.9g1100g H20 @ 20° C; will polymerize. Completely miscible with 

almost all common organic solvents, i.e. ether, alcohol. Many resulting 
mixtures are unstable. '~<'<r.') 

Heat of Combustion: ? .' 
Latent Heat of Vaporization: 103 cal/g. This is sufficiently high to provide a 

satisfactory pancaking effect. 
Latent Heat of Fusion: 41.8 cal/g 
Special Properties: Will polymerize in H20. Decomposes above 100°C. CK will 

stand for 30 days @ 65°C without excessive decomposition; polymerizes 
between 40 and 60 days to form (CNCI)3' a solid. May explode. 

Flash Point: Does not flash 

General Information: 

DOT Classification: Poison A 
. Corrosivity: No action on metals when stabilized. Attacks many common metals 

when stored unstabilized. Will polymerize. May explode. 
Decontaminants: Aeration. NaOH solution or 082. 
Stabilizers Commonly Used: Lab sample - 5% anhydrous, powdered sodium 

pyrophosphate; propylene oxide; arsenic trichloride. 



Agent: CK (continued) 

Reactions (Combustion, hydrolysis, pyrolysis, etc.): 

Combustion: 

Not available 

Hydrolysis: 

CCIN 'tat'i20 ~ HCI + HOCN 

pH 6.6-7.06 tll2 = 1.6 hr. @ 25°C 
pH 4-6 tll2 = 58 hr. @ 40°C 

CCIN ~~ ~ NaCI + NaCNO + 2H20 

pH 8 tll2 = 18 hr. @ room temperature 
pH 7 tll2 = 180 hr. (tap water) @ room temperature 

Ordnance Configurations (Bombs, mortars, rockets, etc.): 

500 Ib bomb, AN-M78 176.5 Ib CK 
1,000 Ib bomb, AN-M79 414.7 Ib CK 
Stabilizers Commonly Used: 

2.3 Ib explosives 
3.9 Ib explosives 



Agent: GA 

Chemical Name·: Ethyl N,N-dimethylphosphoramidocyanidate; Tabun 
Chemical Formula: CSH"N202P 
Chemical Structure: 

o 
. II /CH3 

C2HsO-P-N, 
I CH3 

CN 

Physical Properties: 

Molecular Weight: 162.1 
Physical State: Colorless to brown liquid. 
Vapor Density, relative to air: S.63 
Liquid Density: 1.08 g/ml @ 2SoC 
Solid Density: N/A 
Normal Freezing Point: -SO°C 
Boiling Point: 245°C 
Vapor Pressure: 0.07 mm Hg @ 25°C 
Volatility: 610 mg/m3 @ 25°C.""\ 
Viscosity: 2.18 centistokes @ 25°C } 
Solubility: 9.8g/100g H20 @ 25°C. 7.2g/100g H20 @ 20°C. Readily soluble in 

most common organic solvents. 
Heat of Combustion: 877 kcal/mole 
Latent Heat of Vaporization: 79.6 caVg @ 25°C 
Latent Heat of Fusion: ? 
Special Properties: Decomposes within 6 months @ 60°C. Complete 

decomposition in 3.25 hours at 150°C. 
Flash Point: 78°C 

General Information: 

DOT Classification: Poison A 
Corrosivity: 

25 1/2HAI 
35 1/2HAI 
525 1/2HA! 
615 TAl 

6Ax10·SinJyr. 
OAx10·sinJyr. 
6.8x10·sin.lyr. 

S.2x10·sin.lyr. 



Agent: GA (continued) 

Decontaminants: 5-10% aqueous caustic. Bleach slurry, dilute alkali or solutions 
of 052. In confined area-steam and ammonia, hot soapy water. May react to 
form cyanogen chloride in bleach slurry. 

Stabilizers Commonly Used: None 

Reactions (Combustion, hydrolysis, pyrolysis, etc.): 

Combustion: 

May produce HCN. Normal combustion products are CO2, H20, N02, P20S 

Hydrolysis: 

CSHl1 N20 2P + H20 ~ C3HsN03P + HN(CH3)2 

CSHl1 N20 2P + H20 ~ C2HsN03N(CH3)2 + HCN 

Acidic Hydrolysis: pH 7 t112 = 8.5 hr. @ 20°C 

pH 4-5 t112 = 7 hr. @ 20°C 

Basic Hydrolysis: Easily hydrolyzed in alkaline solutions; 
hydrolysis catalyzed by phosphate. 

Ordnance Configurations (8ombs, mortars, rockets, etc.): 



Agent: H, Levinstein Mustard 

Chemical Name: 70% bis(2-chloroethyl)sulfide 30% higher MW polysulfides 
Chemical Formula: C4HaCI25 
Chemical Structure: 

Physical Properties 

Molecular Weight: 159.0B (pure mustard) 
Physical State: Amber to dark brown liquid 
Vapor Density, relative to air: Generally exceeds 5.5 
Liquid Density: 1 .27 g/ml @ 25°C 
Solid Density: NI A 
Normal Freezing Point: BOC 
Boiling Point: Decomposes around 1BO°C 
Vapor Pressure: Impurities tend to lower vapor pressure below 0.11 torr 
Volatility: Approximately 920 mg/m3

@ 25°C (reported for HD) 
Viscosity: 3.95 centistokes at 25°C (HD) 
Solubility: 0.092 g/100g H20 at 22°C. Completely soluble in acetone, CCI4, CH3CI, 

tetrachloroethane, ethylbenzoate, ether. Completely soluble in 92.5% 
ethanol above 2B.6°C. Organics best solvent. 

Heat of Combustion: 4500cal/g 
Latent Heat of Vaporization: 94 caVg 
Latent Heat of Fusion: 26.5 caVg 
Special Properties: 
Flash Point: 105°C 

General Information 

DOT Classification: Poison A 
Corrosivity: Brass rapidly corroded; cast iron poor 
Decontaminants: Bleaching powder, DANC, 052, sodium hypochlorite. 
Stabilizers Commonly Used: Can be stabilized with acridine or 

naphthoquinoline. 



Agent: H, Levinstein Mustard 

Reactions(Combustion, hydrolysis, pyrolysis,etc) 

Combustion 

Hydrolysis 

C.HaCI2S + 2H20 -+ acid {HOCH2CHJ2S + 2HCI t112= 5 min at 22°C; pH= unknown 

C.HaCI2S + H20 -+ be .. {HOCH2CHJ2S + 2Cr Rate unknown 

Ordnance Configurations (Bombs, mortars, rockets, etc.) 

M104 11.7 Ib H 
M11011.71bH 
Ton Container 

0.41 Ib Tetrytol burster No fuze 
0.41 Ib Tetrytol burster No fuze 
1,700 Ib H 



Agent: HD Distilled Mustard 

Chemical Name: Diethyl,2,2-dichloride sulfide 
Chemical Formula: C4HsCI25 
Chemical Structure: 

Physical Properties 

Molecular Weight: 159.0S 
Physical State: Pale yellow liquid 
Vapor Density, relative to air: 5.5 
Liquid Density: 1.27 g/ml at 25°C 
Solid Density: Crystal - 1.37 glcm3 at O°C 
Normal Freezing Point: 14.45°C . 
Boiling Point: 217°C extrapolated 
Vapor Pressure: 0.11 mmHg at 25°C 
Volatility: 610 mglm3 at 20°C; 920 ms/m3 @ 25°C 
Flash Point: 105°C. Low enough to cause occasional ignition if explosive charges 
in the shell are too great 
Viscosity: 3.95 centistokes at 25°C 
Color: Yellow 
Odor: Garlic-like 
Solubility: 0.092g1100g H20 at 22C. Completely soluble in acetone, CCI4, CH3CI, 
tetrachloroethane, ethyl benzoate, ether. completely soluble in 92.5% 

ethanol above 2S.6C. Best in organic solvents. 
Heat of Combustion: 756.03 kcallmol 
Latent Heat of Vaporization: 94 callg 
Latent Heat of Fusion: 26.5 caVg 
Special Properties: 

General Information 

DOT Classification: Poison A 
Corrosivity: Brass rapidly corroded at 65C. 0.0001 inches/month at 65C on steel. 
Decontaminants: Bleacher powder, DANC, 052, sodium hypochlorite, fire 
Stabilizers Commonly Used: Can be stabilized with acridine or 

naphthoquinoline 



Agent: HD Distilled Mustard 

Reactions (Combustion, hydrolysis, pyrolysis, etc.) 

Combustion 

Hydrolysis 

C4HsCI2S + 2H20 -+ acid (HOCH2CHJ2S + 2HCI t112= 5 min at 22C; pH= unknown 

C4HsCI2S + H20 -+ ba •• (HOCH2CHJ2S + 2Cr Rate unknown 

Ordnance Configurations (Bombs, mortars, rockets, etc.) 

105 mm How, M60/HD 3.0 Ib HD 
4.2" mortar 6.0 Ib HD 
Ton Container 1,700 Ib HD 
155 mm How, 9.71b HD 
155mmHow, 11.71bHD 
1-Gal Land Mine 9.91b HD 
155 Ib Bomb, M70A 1 60 Ib HD 

How = Howitzer 

0.31b Tetrytol burster M51A5 fuze 
0.141b Tetrytol burster M8, M51A5 

10.2 Ib explosives 
0.83 Ib explosives 

0.1 Ib explosives 
0.46 Ib explosives 



Agent: HQ 

Chemical Name: Mixture of mustard and sesquimustard 
0(24%): 1,2-bis(2-chloroethylmercapto)ethane 
H(76%): bis(2-chloroethyl)sulfide 

Physical Properties 

Molecular Weight: 
Physical State: liquid 
Vapor Density, relative to air: 
Liquid Density: 
Solid Density: 
Normal Freezing Point: The freezing point of eutectic mixtures of H with pure 0 
(68/32) is 4.5 C 
Boiling Point: 353 C (calc) 
Vapor Pressure: 
Volatility: Less than H. .0004 mg/l 25 C 
Viscosity: 
Solubility: 
Heat of Combustion: 
Latent Heat of Vaporization: 
Latent Heat of Fusion: 
Special Properties: The nonvolatile vesicant 0, in mixture with H, can provide a 
contamination of ground and materiel which would remain a potential contact 
hazard (but not a vapor hazard) for days under meteorological conditions where H 
would persist for a number of hours. In contact with the bare skin , 0 is a more 
powerful vesicant. 

Flash Point: 

General Information 

DOT Classification: 
Corrosivity: 
Decontaminants: 
Stabilizers Commonly Used: 



Agent: HQ 

Reactions (Combustion, hydrolysis, pyrolysis, etc.) 

Combustion 

Hydrolysis 

Ordnance Configurations (Bombs, mortars, rockets, etc.) 

• 



Agent: HT(60wt%HO and wt% T) 

Chemical Name: 60% Bis(2-chloroethyl)sulfide; 40% Bis[2(2-chloroethylthio)ethyl] 
ether 

Chemical Formula: HDC4HaCI2S and T-CaH16C120S2 
Chemical Structure: T 

Physical Properties 

• 
Molecular Weight: HD - 159.08 T- 263.3 (189.4 average) 
Physical State: Viscous liquid, clear to pale yellow 
Vapor Density, relative to air: 6.92 
Liquid Density: 1.269 g/ml @ 25°C 
Solid Density: NIA 
Normal Freezing Point: 0 to 1.3°C for 60/40 mixture 
Boiling Point: Above 228°C. Not constant. H fraction is removed by distillation. 
Vapor Pressure: 0.104 mm Hg @ 25°C 
Volatility: 831 mg/m3 

@ 25°C 
Viscosity: 6.05 centistokes @ 20°C 
Solubility: Practically insoluble in H20. Soluble in most organic solvents. 
Heat of Combustion: 5240 cal/g for 20 year old samples. 
Latent Heat of Vaporization: No data. HD is more volatile than T. It boils off 

and the composition of the mixture changes. 
Latent Heat of Fusion: ? 
Special Properties:Decomposes 165° to 185°C. 
Flash Point: About 100°C 

General Information 

DOT Classification: Poison A 
Corrosivity: Pressure develops in steel. 
Decontaminants: Bleach, DANC solution, 052 solution. 
Stabilizers Commonly Used: ? 



Agent: HT 

Reactions (Combustion, liydrolysis, pyrolysis, etc.) 

Combustion 

See data on HD. 

Hydrolysis 

See data on HD. 

Ordnance Configurations(Bombs, mortars, rockets,etc) 

Ton Container 1,700 Ib HT 

M2AI (4.2 in Mortar) S.B Ib HT 0.141b Tetryl burster MB fuze 
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'" " POL YSCIENCES, INC. 
MATERIAL SAFETY DATA SHEET 

FOR HAZAFtOOUS PRODUCTS USED IN PLACES OF EMPLOYMENT 

SECTION I NAME AND PRODUCT 

~miClI Nama, Tr.de Name, Synonyms cat. No. 
CYANURIC CHLORIDE 01830 

'O"MULA 

. 

C3C1 3N3 

MANUFACTURE" PHONE HUMS'" 
I'OL YSCIENCES. INC. (215JDI3-64IU 

ST"EET ADD"!SS DATE e UQ.-!'AUL VALLEY INDUSTRIAL !'ARK 1/92 
CITY. STATE. ZtPCOOE 7 WARRINGTON, !'A. 18916 
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SECTION II INGREDIENTS " 
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SECTION III PHYSICAL DATA 
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.. SECTION IV EXPLOSION AND FIR'E HAZARD DATA 
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P'T1a.QU!iHI'fG _DlA 
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SECTION V HEALTH HAZARD CAT A 

THRESHOLD LIM'T YALUE 

."leTS O~ OVERIXPOIIURI Strong irr i tant effect on .kin, eyea respiratol:l:: tra 
and 9a s'toi nte 51:ina1 tract af ter contact, inhalation or .ingestion. 
Intensive s%in contact lends tc cCDtac:t dex:matiti. t'ue,} tc cl:l.m~c.l b 
• II1EAQENCV AND FIRST AID '''OCEOURES 

See l . page 
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SECTION VI REACTIVITY DATA 

ITA.'LITY CONDITIONS TO AVOfD 
UNSTAILf 

ITAILI 

INCOMPATAIILlTY lM.r~t.l4 10 _III} 

HAZARDOUS DECOWOSITION 'RODUCTI 

CONDITIONS TO AVOID 
HAZARDOUS MAY OC:CUR 

fIOL YMER'ZATION WILL NOT _.-
SECTION VII SPILL OR LEAK PROCEDURES 

Sf.,S TO II TAKEN IN CASE MATERIAL IS ftlLEAQED Oft "LLED 

WAITE DISPOSAL M£THOD 
Put material in container which be a can 

tightly sealed. Wash away remaini~g ~aterial with 1 ar.,Se amounti-
of water. If not recyclable, dispose o! in accordance with 10l.:al 

state and federal regulations. - = 
SECTION VIII SPECIAL PROTECTCON INFORMATION 
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v.n~Io" LOCAL EXHAUST .. ClAL 
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'!)' 

MECHANICAL Co.,.I'III) OTHIJI 
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POLYSCIENCES, INC. - MATERIAL SAFETY DATA SH~ET 

CYANURIC CHLORIDE Cat. No. 01830 

.Section V (continued) 

EMERGENCY AND FIRST AID PROCEDURES: 

EYES: Immediately rinse with plenty of water for 
several minutes and apply a neutral eye 
salve. If badly irritated, Call a physician. 

SKIN: ~ash affected skin with plenty of ~ater. 
Apply a soothing salve to irritated or 
burned skin. Call a physician. 

INGESTION: Call a physician. 

INHALAT!ON: If dust is inhaled, give patient 5\ 
solution of sodium bicarbonate to inhale. 
Repeat several ~imes for IS minutes 
intelvals evary half hour. If irritating 
cough occurs, call a physician. 

CLOTHiNG: Remove contaminated clothing immediately 
and wash afI~cted skin with plenty of 
water. Hang contaminated clothing in the 
fresh air. 

ENCLOSED AREAS: Provide mechanical ventilation. Use full 
protective clothing and protect.ive 
braathing equipment. o . 

. . ~ ~ 

f-l0 
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APPENDIX H 

CHEMICAL MUNITIONS STORED ON WATER ISLAND 



Munitions Specification Package for 
Former Fort Segarra 

The following pages present the munitions specification packages for those chemical 
warfare items associated with the operation of Former Fort Segarta (FFS). CWM is 
divided in this package by those items involved in tests on the US Virgin Islands 
versus those additional items removed from Water Island during the dis-establishment 
of the San Jose project. 

CWM involved in tests 
US Type Classified Items 

M70 1151b aerial bomb 
M78 500lb aerial bomb 
M79 1,OOOlb aerial bomb 

US Experimental ,Items 
T3 and T3E2 1251b aerial bomb 
E23 Oil Floating Smoke Pot 

CWM removed from the US Virgin Islands 
US Type Classified Items 

M47A2 100lb aerial bomb 
M2 and M2A 1 4.2inch mortar 

US Experimental Items 
E46 1151b aerial bomb 
E52 1251b aerial bomb 

Foreign Items (German) 
250kg aerial bomb 



SCITech Services, Inc. 

NOMENCLATURE: 

TABULATED DATA: 

Length: 

Diameter: 

Fin Span: 

Type Fill and Fill Weight: 

Mustard (H): 60 lbs (10% void) 

115 lb Chemical Bomb (Gas), 
M70A1 

51.5 inches including nose fuze and 
tail fin assembly 

8 inches 

11 inches 

Distilled Mustard (HD): 61.75 lbs (5% void) 
Tabun (GA): Unknown 
Cyanogen chloride (CK): Unknown 

Total Weight with Fill: 

H Filled: 145.49 lbs 
HD Filled: 147.14 lbs 

Markings: 

Two green bands on central portion of bomb with gray background 

. Description: 

The M70A1 bomb is an aerial bomb that is fin stabilized and cylindrical in shape 
with an ogive nose and conical tail section. The bomb is equipped with a burster well running 
axially the entire length of the bomb and forms the press fit closure for the filling aperture which 
is at the nose or ogive of the bomb. The burster well is also threaded to facilitate the installation 
of the nose fuze after the burster has been inserted into the burster well. 

) 



SczTech Services, Inc. 

Explosive Train:. 

The explosive train consists of: 

(1) Nose Fuze: AN-M158 
(2) Burster: MID 

The quantity of each explosive component is unknown. 

ENGINEERING DATA: 

Construction: 

Main Body: 
Fin Assembly: 
Wall Thickness: 

REFERENCES: 

Seamless steel tubing 
AN-MID2Al, 5.6 Ibs 
0.125 inches to 0.244 inches 

1. Gregg, Arthur B.,lst LT, Cml. C. and Bertrand C. Kriete, 1st LT,Cml. C., Technical 
Division Memorandum Report No. 1277, Preliminary Tests of the 125-LB Chemical Bomb, T3, 
5 November 1946. 

2. Chief of the Bureau of Naval Weapons, Aircraft Bombs. Fuzes. and Associated 
Components. NAVWEPS OP 2216 (Volume 1), 1 August 1960. 



AMERICAN 115-LB M70Al CHEMICAL (GAS) BOMB 
CROSS SECTION 

ARMING WIRE ASSEMBLY 

FILLER CAVITY J:ln~"u" LUGS (US) 

FUZE 

WELL BURSTER 

SUSPENSION LUGS (UK) 



AMERICAN 115-LB CHEMICAL (GAS) BOMB, M70Al 
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SczTech Services, Inc. 

NomNCLATURE: 

TABULATED DATA: 

Length: 

Diameter: 

Fin Span: 

Fill Type and Fill Weight: 

Phosgene (CO): 2051bs 
Cyanogen Chloride (CK): 176 lbs 
Hydrocyanic acid "(AC): 100 lbs 
Mustard (H): Unknown 

Total Weight with Fill: 

CO Filled: 
CK Filled: 
AC Filled: 
H Filled: 

Markings: 

4951bs 
466lbs 
359lbs 
Unknown 

Bomb, Chemical, 500 Ib (CO and 
CK) AN-M78 

59.25 inches including the nose fuze 
and tail fin assembly 

14.18· inches 

18.94 inches 

The overall color is gray with one single green band at the nose, one at the middle, 
and one at the tail end identifyit;tg the bomb as ~ non-persistent gas bomb. Bomb nomenclature 
and lot number are stencilled on the body in green. 

Description: 

" The 500 pound AN-M78 bomb is an aerial bomb that is fin stabilized and 
cylindrical in shape with an ogive nose and conical tail. The body of the bomb is a one piece 
steel construction with a burster well extending the entire length of the bomb. The burster well 
is threaded at the forward end to receive the nose fuze and at the aft end to receive the adapter 
booster and tail fuze. 

.'" , 
/ 



SczTech Services, Inc. 

Explosive Train: 

The explosive train consist of: 

(1) Nose Fuze: M163, Ml64, M165, AN-M103A1, AN-M139AI, AN-
Ml40A1, AN-M166 (variable time (VT)) 

(2) Burster: AN-MI5 
(3) Adapter Booster: Ml15 or Ml15AI 
(4) Tail Fuze: AN-M101A2 

The quantity of each explosive component is unknown. 

ENGINEERING DATA: 

Construction: 

Main Body: 
Fin Assembly: 

WaIl Thickness: 

REFERENCES: 

1. TM 3-400 

Forged steel 
Length: 13.9 inches 
Width: 18.9 inches 
0.3 inches 

2. Chief of the Bureau of Naval Weapons, Characteristics of Biological and Chemical 
Munitions and Delivery Systems, NA VWEPS Report 8566, July, 1966. 

3. Chief of the Bureau of Naval Weapons, Aircraft Bombs, Fuzes, and Associated 
Components, NA VWEPS OP 2216 <Volume n, August, 1960. 



AMERICAN 500-LB CHEMICAL (GAS) BOMB AN-M78 
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SczTech Services, Inc. 

NOMENCLATURE: 

TABULATED DATA: 

Length: 

Diameter: 

Type Fill and Fill Weight: 

hydrogen cyanide (AC): 
phosgene (CG): 
cyanogen chloride (CK) 

195.011bs 
415.011bs 
351.01 lbs 

Total Weight with Fill: 

Filled with AC: 
Filled with CG: 
Filled with CK: 

Markings: 

717.01bs 
92.71bs 

873.01bs 

Bomb, Chemical 1,000 Ib (CG, C 
AC) AN-M79 

69.5 inches including the nose fuze 
and the tail fin assembly 

Bomb Body 18.8 inches 
Fin Span 25.4 inches 

The overall color is gray with one or two colored bands around the body to 
indicate the type of filler used. 

Description: 

The AN-M79 1,000 pound chemical bomb is an aerial bomb that is fm stabilized 
and cylindrical in shape with an ogive nose and conical tail. The bomb body is a one piece cast 
steel construction with a burster well that extends the entire length of the bomb. The burster well 
is threaded at each end to accommodate a nose fuze, a burster, an adapter booster and a tail fuze. 



SczTech Services, Inc. 

Explosive Train: 

The explosive train consist of: 

(I) Nose Fuze: M163, MI64, M165, AN-MI03Al, AN-M139Al, AN-
MI40Al and AN-MI68 Variable Time (VT). 

(2) Burster: AN-MI6 
(3) Adapter Booster: M115Al 
(4) Tail Fuze: M162, AN-M102A2 

The quantity of each explosive component is unknown. 

ENGINEERING DATA: 

Construction: 

Main Body: 
Fin Assembly: 

Wall Thickness: 

REFERENCES: 

1. ~ 3-~ 

Cast steel 
Length 18.5 inches 
Width 25.4 inches 
.38 inches 

2. Chief of the Bureau of Naval Weapons, Characteristics of Biological and Chemical 
Munitions and Delivery Systems. NA VWEPS Report 8566, July 1966. 

3. Chief of the Bureau of Naval Weapons, Aircraft Bombs. Fuzes and Associated 
Components. NA VWEPS Repo~ OP 2216 (Volume 1), August 1960. 



AMERICAN 1000-LB CHEMICAL (GAS) BOMB. AN-M79 
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AMERICAN 1000-LB CHEMICAL (GAS) BOMB, AN-M79 
Front. View 
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SczTech Services, Inc. 

NOMENCLATURE: Bomb, gas, persistent (H) 125 lb T3 

TABULATED DATA: 

Length: 49.5 inches 

Diameter: 8 inches 

Tail Span: Unknown 

Type Fill and Fill Weight: 

Filled with Distilled Mustard (lID): 60.2 lbs (5% void) 
Filled with Mustard (H): 60.1 lbs (10% void) 
Filled with Tabun (GA): unknown 

Total Weight with Fill: 

144.321bs 

Markings: 

Unknown 

Description: 

The T3 and the T3E2 bomb was type classified as the Ml13, bomb, gas persistent 
lID 125 lb. The bomb is an aerial bomb similar to the M70/M70Al. The bomb is fin stabilized 
and cylindrical in shape with an ogive nose and ·conical tail section. The bomb consist of a 1/4 
inch thick steel casing with a burster well located on the longitudinal center line of the bomb. 
The burster extends only 30 inches along the center line of the bomb. The bomb is equipped 
with an adapter booster along the longitudinal center line at the aft end of the bomb. The adapter 
booster well at the aft end facilitates a shape charge to insure detonation of the main change. 

Explosive Train: 

The explosive train consist of: 

(1) Nose Fuze: MI03Al with a booster (T51 nose fuze as an alternate) 
(2) Burster: T17 
(3) Adapter Booster: T3EI 



SczTech Services, Inc. 

(4) Shape Charge: Number unknown 
(5) Tail Fuze: AN-MlOOA2, M112Al (alternated) 

The quantity of each explosive component is unknown. 

ENGINEERING DATA: 

Construction: 

Main Body: 
Fin Assembly: 
Wall Thickness: 

REFERENCES: • 

Unknown 
Unknown 
1/4 inch forged steel 

1. Preliminary Tests of the 125 lb Chemical Bomb T3, Repon No. 1277, November 1946. 
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AMERICAN 115-LB T3 CHEMICAL BOMB (EXPERIMENTAL) 
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AMERICAN 115-LB T3 CHEMICAL BOMB (EXPERIMENTAL) 
Front View 
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SClTech Services, Inc. 

NOMENCLATURE: Pot, smoke; oil, E23 

TABULATED DATA: 

Height: 13 inches 

Diameter: 12 1/16 inches 

Type Fill and Fill Weight: 

Distilled mustard (HD): 18.61bs 

Total Weight with Fill: 

Unknown 

Markings: 

Unknown 

Description: 

The smoke pot consists of the following components: (1) a 5-gallon-capacity 
metal container 12-1/16 inches in diameter by 13 inches high. (2) a fuel block; (3) an oil 
chamber; (4) a container top, (5) a modified M204 bouchon fuze, and (6) a 15-second burning 
time delay train. The complete smoke pot weighs approximately 55 pounds. When the fuel 
block (ammonium nitrate and charcoal) is ignited by the ignition element which is attached to 
the end of the above mentioned delay train, hot gaseous combustion products are formed. These 
are passed through a venturi tube, the restricted portion of which is provided with a branch line 
that extends to the bottom of the oil chamber. The oil (Dial 55) contained in the chamber is 
thereby drawn into the venturi· and vaporized. by the hot gases. The oil vapor or combustion 
gases are ejected through a series of holes in the container top into the atmosphere where 
condensation occurs causing a dense cloud. The smoke pot satisfactorily met engineering tests 
and was classified limited standard on 30 July, 1945. 

This experimental item was used for tests on San Jose Island. in those tests, the smoke 
pot was filled with lID and dyed with Dupont oil red. The munitions were statically tIred and 
allowed to burn for 7-12 minutes. 

1 
J 



SClTech Services, Inc. 

Explosive Train: 

Unknown 

ENGINEERING DATA: 

Construction: 

Pail: 
Fuze Assembly: 

Explosive Components: 

REFERENCES: 

Steel 
Modified M204 bouchon fuze with a 15 
second burning-time delay train. 
None 

1. Department of the Army, Office of the Chief, Chemical Corps. Disposition of Chemical 
Corps Items. WashingtOn, D.C. 15 September, 1948. 

2. Finklestein, Leo, Chemical ReseaI'Gh and Development Laboratories. History of Research 
and Development of the Chemical Warfare Service in World War II (1 July 1940 - 31 December 
1945), Volume 22, Part ill, Screening Smokes. Army Chemical Center, Maryland, August 1962. 



AMERICAN E23 OIL FLOATING SMOKE POT 

Front View 

OIL SMOKE 
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Back View 

l-POT-SMOKE-Oa-FLOATING-E23 
STOCK NO 4816-72-6 
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AMERICAN E23 OIL FLOATING SMOKE POT 
Cross Section View 
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SczTech Services, Inc. 

NOMENCLATURE: 

TABULATED DATA: 

Length: 

Diameter: 

Type Fill and Fill Weight: 

Sulfur Mustard (HS): 68.5 lbs 
Mustard (H): 73 Ibs 
Tabun (GA): Unknown 

Total Weight with Fill: 

Mustard (H): 94.5lbs 

Markings: 

Bomb, Chemical, 100 lb (H), M47 A2 

48.9 inches 

8.1 inches 

Gray body with two green bands and green stenciling. 

Description: 

The predecessor to this munition, the M47 A 1 bomb consisted of a cylinder that 
was 8.1 inches in diameter and approximately 48.9 inches long, composed of 1/16 inch sheet 
metal with a hemispherical nose closure and conical tail closure. The bomb was equipped with 
box-type stabilizing fins with a span of 11 inches. A burster well which extended throughout the 
length of the bomb case was s~wed into the adapter in the nose of the bomb. 

The design of the M47A2 was refined by (1) incorporating of a vent plug near the nose 
in order to relieve gas pressure built up during storage, and (2) using sharper threads on the fuze 
adapter to prevent leakage. Also the tail rm was increased 3 inches to provide greater flight 
stability. Subsequent versions of this munition, the M47 A3 and M47 A4, were never stockpiled.. 



SczTech Services, Inc. 

Nose Fuze 

Model No.: 
Overall Length: 
Protrusion from Bomb: 
Firing Action: 
Firing Delay : 
Arming Type: 
Total Weight: 

Booster Charge 
Type: 

. Weight: 

Detonator 
Type: 
Weight: 

Vane 
Span: 
Number: 

Burster 

Model No.: 
Diameter: 
Length: 
Type tube: 
Explosive type: 
Explosive weight: 
Lead cup type: . 
Lead cup weight: 

REFERENCES: 

AN-M126 (Alternate) 
3.12 inches 
2.28 inches 
Impact 
Instantaneous 
Delayed 
1.16 pounds 

Not Applicable 

M29 
Unknown 

3.9 inches 
2 

M4 
1.13 inches 
37.94 inches 
Unknown 
Tetryl 
1.5 pounds 
Not Applicable 
Not applicable 

AN-M159 (Preferred) 
3.f4 inches 
2A inches 
Impact 
Instantaneous 
Delayed 
.65 pounds 

Small Tetryl Column 
Unknown 
Unknown 

UnknOv,'Il 
Unkriown 

3 inches 
2 

1. Department of the Army, Office of the Chief. Chemical Corps, Disposition of Chemical 
Corps Items, Washington, D.C., 15 September, 1948. 

2. Chemical Corps Technical Committee Action, Item 19301, Edgewood Arsenal, NfD, 
12/10/42. 



SczTech Services, Inc. 

3. Chief of the Bureau of Naval Weapons, Aircraft Bombs, Fuzes, and Associated 
Components, NA VWEPS OP 2216 <volume 1), August 1960. 

4. NA VWEPS OP 2212 Vol. 1. Aircraft Bombs, Fuzes and Associated Equipment. 

5. PM 3-6. Employment and Characteristics of Air Chemical Munitions. October 1946. 
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SClTech Services, Inc. 

NOMENCLATURE: 

TABULATED DATA: 

Length: 

Diameter. 

Type fill and Fill Weight: 

HD: 
CK: 
WP: 
eG: 
CNS 
PWP: 
CG: 

6.01bs 
5.00 lbs 
7.501bs 
6.25 lbs 
7.00 lbs 
7.5 lbs 
6.25 lbs 

Total Weight with Fill: 

lID: 
H: 
CK: 
eNB: 
WP: 
FS: 

Markings: 

23.501bs 
23.701bs 
22.60 lbs 
21.62lbs 
24.91Ibs 
Unknown 

H: 
CNB: 
FS: 
HT: 
HE 
GA: 

CG: 
HT: 
eNS: 
HE: 
PWP: 
GA: 

Cartridge" Mortar, 4.2 

21.01 inches with fuze 

4.19 inches 

6.201bs 
5.451bs 
7.501bs 
5.751bs 
7.08 Ibs 
Unknown 

23.801bs 
23.301bs 
23.171bs 
26.201bs 
24.91 lbs 
Unknown 

HD: Gray Body with 2 Green Bands and Green Markings 
H: Gray Body with 2 Green Bands and Green Markings 
HT: Gray Body with 2 Green Bands and Green Markings 
CK: Gray Body with 1 Green Band and Green Markings 
eG: Gray Body with 1 Green Band and Green Markings 
eNB: Gray Body with 1 Green Band and Green Markings 
eNS: Gray Body with 1 Green Band and Green Markings 
WP: Gray Body with 1 Yellow Band and Yellow Markings 
PWP: Gray Body with 1 Yellow Band and Yellow Markings 
HE: Olive Drab with Yellow Markings 
FS: Unknown 
GA: Unknown 



SC1Tech Services, Inc. 

Description: 

The complete round consists of 'a projectile body, a PD fuze with an integral 
burster, and a tail assembly. The body contains a perforated vane assembly welded to the inside 
of the body and is designed to accommodate the burster tube that extends from the fuze. The 
tail assembly consists of a pressure plate and rotating disc, a propelling charge, a cartridge 
container and ignition cartridge, and a striker nut assembly. 

Explosive Train: 

The explosive train consists of: 

(1) Point Detonating Fuze: M8 (agent), M567(HE) 
(2) Tetryl Burster: M14 (agent), M35(wpIPWP) 
(3) Black Powder: Unknown ' 
(4) Booster: M13 (WPIPWP) 

The quantity of each explosive component is unknown. 

ENGINEERING DATA: 

Construction: 

Cartridge: 
Fuze Assembly: 
Wall Thickness: 

REFERENCES: 

1. SC 1305/30-IL 
2. TM 43-0001-28 
3. TM9-1015-215-12 
4. TM9-1300-251-20 
5. TM9-1320-241-12 

Steel 
Aluminum or Steel 
Unknown 
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SClTech Services, Inc. 

NOMENCLATURE: 

TABULATED DATA: 

Length: 

Diameter. 

Fin Span: 

Type FilI and Fill Weight: 

Tabun (GA): 49 lbs 

Total Weight with Fill: 

115 lbs 

Markings: 

Unknown (Experimental Model) 

Description: 

115 lb·· Chemical Bomb, E46 
(Modified M70) 

51.5 inches including nose fuze and 
tail assembly 

8 inches 

11 inches 

The E46 bomb is an aerial bomb that is fin stabilized and cylindrical in shape with 
an ogive nose and conical tail section. The bomb is equipped with a burster well running axially 
through the entire length of the bomb and forms the press fit closure for the tilling aperture 
which is at the nose or ogive Qf the bomb. The burster well is also threaded to facilitate the 
installation of the nose fuze after the burster has been inserted into the burster well. According 
to test reports, this munition is a modification of the M70 aerial bomb used for experimental 
testing. The nature of the modification is unknown. 

Explosive Train: 

The explosive train consists of: 

(1) Nose Fuze: M103 
(2) Burster. MlO 



Sc,Tech Services, Inc. ) 
The quantity of each explosive component is unknown. 

ENGINEERING DATA: 

Construction: Unknown. 

REFERENCES: 

1. Dugway Proving Ground, UT. Static Test of 115 Pound Bomb E46 (M70), GA Filled. 
Report No. TCR-2, undated. 
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SClTech Services, Inc. 

NOMENCLATURE: 

TABULATED DATA: 

Length: 

Diameter: 

Fin Span: 

Type Fill and Fill Weight: 

Tabun (GA): 45 lbs 

Total Weight with Fill: 

GA: Unknown 

Markings: 

Unknown (Experimental Model) 

Description: 

125 lb Chemical Bomb, Gas, E52 
(Modified M70) 

51.5 inches including nose fuze and 
tail fm assembly 

8 inches 

11 inches 

The E52 bomb, a modified version of the M70 aerial bomb, is fm stabilized and 
cylindrical in shape with an ogive nose and conical tail section. The bomb is equipped with a 
burster well running axially through the entire length of the bomb and forms the press fit closure 
for the filling aperture which is at the nose or ogive of the bomb. The burster well is also 
threaded to facilitate the installation of the nose fuze after the burster has been inserted into the 
burster well. According to test reports. this munition is a modification of the M70 aerial bomb 
used for experimental testing. The nature of the modification is unknown. 

Explosive Train: 

The explosive train consists of: 

(1) Nose Fuze: MI03 
(2) Burster: Unknown 



SczTech Services, Inc. 

The quantity of each explosive component is unknown. 

ENGINEERING DATA: 

Construction: 

Main Body: 
Fin Assembly: 
Wall TIrickness: 

REFERENCES: 

Unknown 
Unknown 
0.125 to 0.244 inches 

1. Comparison of 125 LB Chemical Bomb T2 and the 115 LB Chemical Bomb, M70 
IDMR902, November 1944. 
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SczTech Sen-ices, Inc. 

NOMENCLATURE: KC 250 mGr 250kg Bomb (German) 

TABULATED DATA: 

Length: 64.5 inches 

Diameter: 14.5 inches 

Type Fill and Fill Weight: 

Tabun (GA): 206 lbs 

Total Weight with Fill: 

335 lbs 

Markings: 

The overall color is tan or field gray, with the number "6181" stamped and three 
green rings stencilled on the nose. On the foxward end of the mid section of the body there is 
a number "14-4.6 Kg" and also a "G or Ga-6181"2 which is stencilled in black. On the aft end 
of the ·mid section there are three green rings stencilled with an alpha-numeric code "KC 250 III 
Gr" stencilled in black. On the aft section there is number "55" (circled) which is stencilled in 
white or black. 

Description: 

All German chemical bombs of the 250 Kg size used identical casings. Only the 
fill, markings and fuzes were different The casing consists of a section to which a rounded nose 
section and a pointed tail section of sheet steel are welded. There is only one fuze pocket A 
central exploder tube runs the iength of the bomb case. Two baffles are welded to the body 
where the sections are welded together. The wall thickness is 1/16". A standard eye-bolt may 
be screwed into the side or nose for suspension. The tail is 21.5 inches long and 24 inches wide 
made of sheet steel. Four sheet steel vanes are secured directly to the body cone. Bar struts are 
used. 

2 NOTE: If the bomb is stencilled "GA" or "Ga" instead of "G", the filling contains 20% 
chlorobenzene. 



SClTech Services, Inc. 

Explosive Train: 

The explosive train consists of: 

(1) Aerial burst fuze 

The quantity of each explosive component is unknown. 

ENGINEERING DATA: 

Construction: 

Main Body: 
Fm Assembly: 
Wall thickness: 

REFERENCES: 

S~eel 
Sheet Metal, 21.5 inches x 24" inches 
1/16 inches 

1. German Explosive Ordnance. Bombs, Fuzes, Rockets, Land Mines, Grenades and 
Ignitors, TM9-1985. 1953. 
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APPENDIX I 

POPULATION DISTRIBUTION BY AGE AND TOURIST INDICATORS 



:990 c.s. VIRGI~ ISLAXDS CEXSCS OF POPCLAT!OX A~D HOCSI~G: 
BASIC POP~LATIOX CHARACTERISTICS 

',land: St. Thomas 
~~ • A.: 9616 

..... lock Group: 1 

TABLE PIO: Persons In Each Age Group 

AGE GROUP TOTAL 
Under 1 Year 1 
1 and 2 Years 1 
3 and 4 Years 1 
5 Years 0 
6 Years 2 
7 to 9 Years 2 
10 and 11 Years 3 
12 and 13 Years 3 
14 Years 1 
15 Years 0 
16 Years 2 
17 Years 1 
18 Years 1 
19 Years 1 
20 Years 4 
21 Years 1 
22 to 24 Years 3 
25 to 29 Years 18 
'0 to 34 Years 14 
5 to 39 Years 1-6 

40 to 44 Years 29 
45 to 49 Years 9 
50 to 54 Years 9 
55 to 59 Years 9 
60 and 61 Years 5 
62 to 64 Years 7 
65 to 69 Years 11 
70 to 74 Years 10 
75 to 79 Years 2 
80 to 84 Years 2 
85 Years and Over: 4 

-----------------------------------------
1990 U.S. VIRGIN ISLANDS CENSUS OF POPULATION AND HOUSING: 

Island: St. Thomas 
B.N.A.: 9616 
Block Group: 1 

BASIC POPULATION CHARACTERISTICS 

-.\8LE5 Pl and P5: Population and Sex 

MALE FEMALE TOTAL POPULATrO;-'; 

ST rl.~ 

STFIA 



· .. ... 1_ 

-~--------------------------------------

1990 U.S. VIRGIN ISLANDS CENSUS OF POPULATION AND HOUSING: STFIA 
BASIC POPULATION CHARACTERISTICS 

Island: St. Thomas 
B.N.A.: 9605 
Block Group: 1 

TABLES P1 and P5: Population and Sex 

MALE FEMALE 

241 275 

land: St. Thomas 
N.A.: 9605 

Block Group: 2 

TOTAL POPULATION 

516 

TABLES P1 and P5: Population and Sex 

MALE FEMALE 

254 240 

Island: St. Thomas 
B.N.A.: 9605 
Block Group: 3 

TOTAL POPULATION 

494 

TABLES PI and P5: Population and Sex 

MALE FEMALE TOTAL POPULATION 

154 158 312 

----------------------------------------
:land: St. Thomas 

w.N.A.: 9605 
Block Group: 4 

) 



-:- . .;,DLES ? 1 ..1:1d P5: Popul at ion and Sex 

MALE FEMALE TOTAL POP~LATIO~ 

161 144 305 

~--~------------------------------------

Island: St. Thomas 
B.N.A.: 9605 
Block Group: 5 

TABLES PI and P5: Population and Sex 

MALE FEMALE TOTAL POPtJLATION 

339 338 677 

Island: St. Thomas 4IIt 
B.N.A.: 9605 
Block Group: 6 

TABLES PI and P5: Population and Sex 

MALE FEMALE 

387 378 

Island: St. Thomas 
B.N.A.: 9605 
Block Group: 7 

TOTAL POPULATION 

765 

TABLES PI and P5: Population and Sex 

MALE FEMALE TOTAL POPULATION 

189 184 373 

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

1990 U.S. VIRGIN ISLANDS CENSUS OF POPULATION AND HOUSING: STFIA 
BASIC POPULATION CHARACTERISTICS 

) land: St. Thomas 
,-,,:i,A,: 9605 
Block Group: 1 



ABLE PI0: Persons In Each Age Group 

AGE GROCP 
--"1der 1 Year 

and 2 Years 
j and -! Years 
5 Years 
6 Years 
7 to 9 Years 
10 and 11 Years 
12 and·13 Years 
14 Years 
15 Years 
16 Years 
17 Years 
18 Years 
19 Years 
20 Years 
21 Years 
22 to 24 Years 
25 to 29 Years 
30 to 34 Years 
35 to 39 Years 
40 to 44 Years 
45 to 49 Years 
50 to 54 Years 
55 to 59 Years 
60 and 61 Years 
62 to 64 Years' 
~5 to 69 Years 
o to 74 Years 

75 to 79 Years 
80 to 84 Years 
85 Years and Over: 

Island: St. Thomas 
B.N.A.: 9605 
Block Group: 2 

TOTAL 

18 
15 
I 

12 
23 
17 
20 
12 
10 
13 
11 
8 
12 
11 
16 
28 
34 27. 
26 
42 
67 
-!O 
15 
5 
10 
2 
5 
1 
1 
1 

TABLE P10: Persons In Each Age Group 

AGE GROUP TOTAL 
Under 1 Year 7 
1 and 2 Years 11 
3 and 4 Years 15 
5 Years 7 
6 Years 7 
7 to 9 Years 27 
10 and 11 Years 20 
12 and 13 Years 20 
1.4 Years 6 

;:) Years 6 
16 Years 1-1-
17 Years -* 

/ 

J 



l~ " ... - ~~l.L·S .' .j 

19 Years 5 
20 Years ~ 

'<1 Years :5 
2 to ., , Years 17 "'~ 
-) to 29 Years 22 
J to 34 Years 40 

. -35 to 39 Years 51 
40 to 44 Years 68 
-1:5 to 49 Years 43 
50 to 54 Years 26 
55 to' 59 Years 11 
60 and 61 Years 5 
62 to 64 Years 8 
65 to 69 Years 13 
iO to 74 Years 9 
75 to 79 Years 8 
80 to 84 Years 0 
85 Years and Over: 1 

-----------------------------------------
Island: St. Thomas 
B. N .A. : 9605 
Block Group: 3 

TABLE P10: Persons In Each Age Group 

'\lIE GROUP TOTAL 
older 1 Year 0 

and 2 Years 6 
3 and 4 Years 12 
5 Years 3 
6 Years 3 
7 to 9 Years 22 
10 and 11 Years 12 
12 and 13 Years 21 
14 Years 6 
15 Years 8 
16 Years 2 
17 Years 6 
18 Years 3 
19 Years 4 
20 Years 5 
21 Years 1 
22 to 24 Years 7 
25 to 29 Years 16 
30 to 34 Years 25 
35 to 39 Years 31 
40 to 44 Years 37 
45 to 49 Years 33 
50 to 54 Years 9 
55 to 59 Years 17 
60 and 61 Years 3 
') 2 to 64 Years 2 

5 to 69 Years 9 
( 0 to 74 Years 2 
75 to 79 Years 6 



80 to 3~ ~ears 1 
85 Years and Over: 0 

-----------------------------------------
iand: St. Thomas 

~.N.A.: 9605 
Block Group: -l 

TABLE P10: Persons In Each Age Group 

AGE GROUP 
Under 1 Year 
1 and 2 Years 
3 and 4 Years 

TOTAL 
3 
8 
8 

5 Years 5 
6 Years 5 
7 to 9 Years 13 
10 and 11 Years 8 
12 and 13 Years 9 
14 Years 2 
15 Years 5 
16 Years 1 
1i Years 2 
18 Years i 
19 Years 9 
20 Years 4 
21 Years 2 
~2 to 24 Years 8 
'5 to 29 Years 12 

. a to 34 Years 32 
35 to 39 Years 33 
40 to 44 Years 43 
45 to 49 Years 25 
50 to 54 Years 16 
55 to 59 Years 16 
60 and 61 Years 2 
62 to 64 Years 4 
65 to 69 Years 7 
70 to 74 Years 10 
75 to 79 Years 1 
80 to 84 Years 4 
85 Years and Over: 1 

Island: St. Thomas 
B.N.A.: 9605 
Block Group: 0 

~~~~-------------------------------------

TABLE P10: Persons In Each Age Group 

\GE GROep 
I 

:nder 1 Year 
1 and 2 Years 
3 and 4- Years 

TOTAL 
o 
16 
16 



;".; ":." ':-~lrS 

G Years 
i to 9 Years 
10 and 11 Years 
" and 13 Years :... 

-t Years 
;) Years 

16 Years 
17 Years 
18 Years 

.19 Years 
20 Years 
21 Years 
22 to 24 Years 
25 to 29 Years 
30 to 34 Years 
35 to 39 Years 
40 to 44 Years 
45 to 49 Years 
50 to 54 Years 
55 to 59 Years 
60 and 61 Years 
62 to 64 Years 
65 to 69 Years 
70 to 74 Years 
75 to 79 Years 
80 to 8'* Years 
85 Years and Over: 

) 

\."~:;.;land: St. Thomas 
B.N.A.: 9605 
Block Group: 6 

~ 1 
13 
42 
16 
12 
8 
6 
13 
11 
8 
1'* 
7 
8 
15 
56 
81 
79 
75 
55 
38 
30 
6 
13 
8 
4 
5 
3 
3 

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

TABLE P10: Persons In Each Age Group 

AGE GROUP TOTAL 
Under 1 Year 9 
1 and 2 Years 17 
3 and 4 Years 23 
5 Years 9 
6 Years 8 
7 to 9 Years 25 
10 and 11 Years 17 
12 and 13 Years 15 
14 Years 8 
15 Years 9 
16 Years 6 
17 Years 7 
18 Years 7 
19 Years 8 
20 Years 7 
21 Years 10 
')') to 24 Years 21 l-
I 

5 to 29 Years 77 
-JO to 34 Years 75 
35 to 39 Years 98 



~o to .. Years 
45 to 49 Years 
50 to 54 Years 
55 to 59 Years 
60 and 61 Years 
-2 to 64 Years 

) to 69 Years 
10 to 74 Years 
75 to 79 Years 
80 to 84 Years 
85 Years and O ..... er: 

Island: St. Thomas 
B.N.A.: 9605 
Block Group: I 

00 
71 
67 
29 
13 
20 
16 
7 
11 
2 
5 

TABLE PIa: Persons In Each Age ,Group 

AGE GROUP 
Under 1 Year 
1 and 2 Years 
3 and 4 Years 
5 Years 
6 Years 
7 to 9 Years 
10 and 11 Years 
12 and 13 Years 

\ 

!:l- Years 
'~";;5 Years 

16 Years 
17 Years 
18 Years 
19 Years 
20 Years 
21 Years 
22 to 24 Years 
25 to 29 Years 
30 to 34 Years 
35 to 39 Years 
40 to 44 Years 
45 to 49 Years 
50 to 54 Years 
55 to 59 Years 
60 and 61 Years 
62 to 64 Years 
65 to 69 Years 
70 to 74 Years 

TOTAL 
4 
13 
10 
.; 
4-
5 
8 
7 
2 
7 
3 
4 
1 
2 
2 
6 
14 
39 
48 
54 
38 
31 
15 
17 
1 
9 
12 
5 

75 to 79 Years 5 
80 to 84 Years 1 
85 Years and Over: 2 

~~---------------------------------------

U~IVERSITY OF THE VIRGI~ ISLASDS 
EASTERN CARIBBEAN CENTER 

, 
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1990 C.S. VIRGI~ ISLA~DS CE~SCS OF POPCLATIO~ A~~ HOCSI~G: STF1A 
BASIC POPULATIO~ CHARACTERISTICS 

- -land: St. John 
S.A.: 9501 

TABLES P1 and P5: Population and Sex 

MALE FEMALE 

508 527 

Island: St. John 
B.N.A.: 9502 

TOTAL POPULATION 

1035 

TABLES PI and P5: Population and Sex 

~ALE FEMALE TOTAL POPULATION 

1210 1259 2469 

) 
. : ..... 

'.e.:._~ 



1990 l-.S. \"IRGIN ISLAXDS CE:\"SL"S OF POP1.:L\.TIOX ,..\XD HOl'SI:-:G: ST?L\ 
BASIC POPULATION CHARACTERISTICS 

'land: St. Thomas 
:i.A.: 9601 

TABLES P1 and P5: Population and Sex 

MALE FEMALE TOTAL POPULATION 

1241 1231 

Island: St. Thomas 
B.N.A.: 9602 

TABLES PI and P5: Population and Sex 

2472 

MALE FEMALE TOTAL POPULATION 

1485 1840 

lsland: St. Thomas 
.N.A.: 9603 
} 

~,~BLES P1 and P5: Population and Sex 

3325 

MALE FEMALE 'TOTAL POPULATION 

2650 3109 

Island: St. Thomas 
B.N.A.: 9604 

TABLES P1 and P5: Population and Sex 

5759 

MALE FEMALE TOTAL POPULATION 

1530 1456 

Island: St. Thomas 
B.N.A.: 9605 

'.BLES PI and P5: Population and Sex 
) 

2986 

~ALE FEMALE TOTAL POPl;LATIO\ 



- " - ",," 

~~land: St. Thomas 
~.A.: 9606 

TABLES PI and P5: Population and Sex 

~ALE FEMALE TOTAL POPULATION 

831 814 

Island: St. Thomas 
B.N.A.: 9608 

TABLES P1 and Po: Population and Sex 

16~o 

MALE FEMALE TOTAL POPULATION 

1542 1800 

Island: St. Thomas 
~.N.A.: 9609 

. \ 
i", 

.•.• BLES P1 and P5: Population and Sex 

3342 

MALE FEMALE TOTAL POPULATION 

910 1043 1953 

~--~----~------------------~----~--~----

Island: St. Thomas 
B.N.A.: 9610 

TABLES PI and P5: Population and Sex 

MALE FEMALE TOTAL POPULATION 

1371 1537 2908 

-----------------~~--------------~------

Island: St. Thomas 
B.N.A.: 9611 

~~BLES PI and P5: Population and Sex 
) 

MALE FEMALE TOTAL POPLLATIO~ 



~---------------------------------------

~and: St. Thomas 
.:.A.: 961199 

TABLES PI and P5: Population and Sex 

~ALE FEMALE TOTAL POPULATIOX 

2 1 3 

Island: St. Thomas 
B.N.A.: 9612 

TABLES PI and P5: Population and Sex 

MALE FEMALE 

2288 2467 

lsland: St. Thomas 
.N. A.: 9613 
) 

"' 

TOTAL POPULATIO~ 

4755 

,:_~" .. BLES PI and P5: Population and Sex 

HALE FEMALE TOTAL POPULATIO~ 

2135 2507 4642 

~~--~------~~~--------~------~----------

Island: St. Thomas 
B.N.A.: 9614 

TABLES PI and P5: Population and Sex 

MALE FEMALE TOTAL POPULATIO~ 

2282 2411 4693 

Island: St. Thomas 
B.N.A.: 9615 

\BLES PI and P5: Population and Sex 

~ALE FE~ALE TOTAL POPCLATIOX 



1:3:2G 

----------------------------------------
'land: St. Thomas 
N.A.: 9616 

TABLES P1 and P5: Population and Sex 

'." --t 
',;;,.,i 

~ALE FEMALE 

101 71 

TOTAL POPULATIO~ 

1 -? 1-

-----~------~----------~------~---------



Air excursionists 

Cruise posscngof5 

Othor 

Air visitols. lowisls & oxc. 

Number of cruise ships 

St. Thomes/St. John: 
Air visitors. lourisls & exc. 
Cruiso pos50ngOr!i 

Numbur 01 cI"iso ships 
St. Croix; 

1970 
:;::: ..... 

1,011.6 
372.4 
639.2 
200.5 
251.1 
187.6 
572.9 

502 

415.5 
230.3 

445 

1980 1983 

1,333.3 1,213.7 
380.0 345.0 
953.3 868.7 
145.9 130.0 
691.5 633.7 
115.9 105.0 
525.9 475.0 

663 715 

392.7 360.6 
635.1 603.5 

621 678 

895.3 
132.4 
657.5 
105.5 
501.9 

709 

382.9 
605.4 

728 

1985 

1,315.6 
411.6 
903.9 
130.0 
678.9 

95.0 
541.6 

790 

426.6 
651.6 

729 

1 .4 
463.1 

1,191.3 
154.4 
941.9 

95.0 
617.5 
1,109 

476.1 
627,2 

939 

541.8 555.5 506.7 521.5 511.8 2.4 
1,376.0 1,325.9 1,257.3 1,344.9 1,430.9 4.0 6.4 

180.6 165.2 168.9 173.8 170.6 2.4 -1.9 
1,100.4 1,106.1 1,062.5 1,119.6 1,214.5 5.5 8.5 

95.0 34.6 25.8 51.5 45.8 -<l.1 -11.2 
722.4 740.7 675.5 695.4 682.4 2.4 ·1.9 
1,242 1,121 1,106 1,142 1,240 2.5 6.6 

, , 

545.2 556.4 483.6 513.7 505.7 1.6 -1.6 
955.9 1,062.0 1,026.3 1,117.2 1,208.4 8.1 6.2 
1,064 1,059 1,064 1,140 1,216 5.4 6.7 

157.4 133.2 114.4 Air viSItors, lourists & oxc. 119.0 115.1 141.4 In.2 164,3 191.9 161.7 176.8 5.1 -2.7 
Cruise possongcrs 20.8 56.4 30.2 52.0 27.4 114.8 144.5 145.9 68.6 13,1 28.9 2.6 119.9 

Numbor of crlliso s~~ __ ,......_-.::5~7......,,.....,.-._6..;;2~....,,. ___ 3,.~7_..,.,,,=,,,,6"Ul~'J%l,,,,",",..,,.,6~1 ==-:::1,.;,7.,..0"""":='"r.-l,-7~6===~17~0====7~5===~1~4===4~9===22~.~6==2~50=.0~ 
: " ,,' .. ,,::::\,,::, ""'::, ::"/ :,.',:, ','o}:';::,::: '::, j'.:::?, VISITOR E5(PE!!'Il5ltURES' (mllliOO.'()' ~Iatsrg:'::'j~':::':::::"i".:",}\j':::':::'~::i,t"':':~::::::::::"::::::,'::iX,\:\,j::,r:,:ti{{l:},:::{i::~::::ti::::::::::t·~¥:t""':(""'::::i:::{':::::\"? 

T otol cxpcmJiturcs 129.6 304.3 356.3 440.1 507.4 509.8 639.4 659.6 673.6 704.3 706.1 7.2 0.5 
Tourisls 103.6 221.9 263.1 306.8 365.4 386.6 401.4 411.6 497.6 515.6 506.3 5.6 -1.6 
Excursionisls 26.0 62.4 93.2 131.3 142.0 123.2 238.0 246.0 176.1 188.8 201.6 16.5 6.9 

Oay·lripbyo;r 8.0 13.5 14.9 20.8 21.0 15.3 28.7 29.3 21.2 22.0 21.6 12.8 -1.8 
Cflll:;O pos:;engors 10.5 56.1 66.2 92.0 105.6 96.8 191.9 212.3 151.2 159.4 173.7 18.9 8.9 

Olhc:...,r _~~ ____ ,......,..~_.~,~..:.;.5;... ... : . .,....; :,... .. :.-.-:;1~0 . ..;..~._. """""S:EL.:.::':cd;';T=E=O:--:fr=oc:-iJ:-;~i~~M""_""R':r:ELA""'" i:T5E:;"·~:""E=='M~e=tO""IVT.1MT:.'ST."1N""!:'I"'ln""'·Jn'-'~b4S,;;;.5,",,(§f~F#.,., .. "7)6r.:I:~J:""'i(""'t:::""@i"'"::(.ci::~.':';';:~"'::{i""':::{',o,!:'::J"':l""'\i,;",;t:;:'""~:.:"",:}::"":.+:"",.::::::,.,,,::)6~:::t""'::H"":/::""'/::"'";:I..,.;;\;..:.;i:;:1""':t"")j:j....,:11?,..,.i:;::~~:~~·~~:: 
Tolol lo",i~fIl·rululod omployrnonl 

HOlds & olhcr lodging plocos 
(,ill shops 
Eoling & d,inking plucos 

Transporlalion by oir 

Tolol tourism·rololod imports 
Alcoholic l>ovorago~ 

Comoras 

China 

Crysllli 
Jowolry 

Leulhor goods 
Linon 
Porfumo 
WUlchcs 

NOTES 

7.200 6,890 7,190 7,620 6,390 9,580 9,800 9,320 8,640 8,830 1.3 2.2 
2,816 3,040 2,650 2,700 3,140 3,420 4,170 4,430 4,160 3,460 3,460 1.1 0.0 

1,960 2,130 2,120 2,130 2,290 2,400 2,510 2,320 2,370 2,370 0.8 0.0 
1,550 1,650 1,870 1,860 2,100 2,370 2,240 2,260 2,380 2,480 3.6 4.2 

650 460 500 490 580 640 620 560 430 520 -<l.9 20.9 

78.0 66.4 75.5 84.6 96.0 119.6 137.9 123.7 139.8 11.2·· 13.0 
27.5 17.9 14.1 12.4 17.6 20.6 21.8 25.5 31.8 21.3 24.4 

3.1 2.6 4.5 4.5 6.4 5.2 4.6 3.6 3.7 " -1.7 2.6 
4.9 1.6 2.3 2.5 3.1 4.4 4.4 4.7 3.9 11.1 -16.4 
2.0 3.2 2.7 2.5 1.9 2.4 1.2 3.7 3.5 32.9 -4.9 

17.7 22.8 28.8 39.2 44.6 57.7 68.6 63.7 71.6 13.5 12.3 
0.9 1.0 1.7 1.2 1.7 1.5 1.3 2.2 2.1 15.2 -5.0 
5.3 2.0 2.4 2.6 2.2 \,4 1.9 3.8 2.2 8.0 -42.1 
5.7 5.2 6.7 5.9 6.2 7.1 8.5 8.5 9.7 10.9 14.6 

10.9 9.6 12.5 13.7 12.2 19.3 25.6 8.0 1 \.3 10.5 41.1 

U.SYI. Bureuu 01 Economic Rosoorch (BEA) is the eource lor all data 8.l(cept the lollowlng: [a) U.S.V.I. Bureau 01 Labor StaUlIUca; [b) Forelglil Trade OMeion, U.S. Bureau 01 tho CenaUllj 

Ie] 51. Thomos/SI. John· Jan Komivos, SI. Croix - 'UPDATE', CeDtral Ustlng Service. [-J denotes data nol available. Additional detail regardllitg methodology and deflnltlona It available 
from £lEn lJPoon roquost. Somo figuros may not odd duo to rounding. All dala 8ubjoct 10 rovisfon. 



1966 1987 1988 1989 1990 1991 
::::::::::~::::::::::::::::::::::::::;:!::::::::::::::::::::::::::::::::::::::;:::::;:::::::::::::::::::~::::::.:;:::::;:::;::;::::;:;::;::,';;::;:;:::;::::::::;:::?:::::::::;:::';':::;:;:::i::":: 

Total rrxxTl$/uoita 

Number of hotels 
Hotel rooms 
CondomInlumlothe( uoIta 
Oocupancy rate (percent) 
St ThomasISl John: 

T otall"OOfTlS/unlts 
Number 01 hotela 
Hotel f'O()fm 

Condomlnlumlother units 
CXx:upancy ratlt (percent) 

St Croix: 

2.253 

3,457 
1,645 
64.0 

3,465 3.318 
30 30 

2.415 2,325 
1,070 993 
68.2 64.1 

4,861 
57 

3,118 3,202 3,591 
1,424 1,491 1,270 
62.3 66.3 64.9 

3.238 3.269 3.499 
29 29 31 

2,229 2,351 2,673 
1,009 939 826 

64.4 69.1 65.5 

5,161 5,291 5,478 4,791 4,875 0.3 
59 57 56 49 49 -2.7 

3,914 3.988 4,123 3.575 3.623 0.5 
1,247 1,303 1,355 1,216 1,252 -0.1 
64.2 62.3 60.9 62.5 56.9 

3.686 3.846 4.026 3.611 3,686 1.2 
32 31 31 29 30 -0.2 

2,826 2,914 3,056 2,738 2.818 1.2 
861 934 970 873 866 1.2 

65.1 62.1 59.8 62.3 59.6 

T 01Al room/unita 1.346 1,617 1,323 1,304 1,404 1,362 1,475 1.443 1,452 1,180 1,169 -2.3 
Number of holels 35 V V ~ ~ V ~ ~ ~ 19 ~8 

Hotel rooms 1,043 888 889 852 918 1,089 1,074 1,067 837 605 -1.6 
Condomlnlumlother units 575 435 415 553 444 387 369 385 343 384 -2.4 
CXx:upancy rate (percent) 53.3 51.7 56.5 58.3 63.1 62.2 62.9 61.5 63.3 56.5 -

Total holel gu~ts (no.) 263,522 237,430 242,277 265,586 300,994 578,296 699,778 634,004 398.210 401.585 13.5 
U.S.V'/' roHkienta (peroonQ 5.1 3.9 5.0 3.5 3.5 3.9 4.3 7.1 7.1 6.8 
NorHMldenta (perC41nQ 94.9 96.1 95.0 96.5 96.5 96.1 95.7 92.9 92.9 93.2 
U.S. mainland 74.4 82.9 83.7 86.7 66.8 67.4 67.5 84.9 BO.6 60.1 
Chicago 
l~Angeles 

Miami 
New Y 011< City 
Wuhlngton. D.C. 

PuM10 AIoo 

Canada 
Europe 
Central/South Am«Ica 

13.0 13.0 13.313.3 13.4 12.8 14.1 15.4 13.3 13.2 
12.0 12.1 9.4 8.5 9.6 10.1 10.2 9.5 9.2 9.4 
10.9 17.5 15.0 15.7 15.0 14.8 15.2 14.1 16.3 14.8 
29.5 30.9 35.4 39.4 39.0 40.1 38.3 36.0 31.6 32.6 

9.1 9.4 10.6 9.7 9.8 9.7 9.8 10.0 9.9 10.2 
10.5 7.2 8.1 5.6 4.7 4.7 4.2 04.2 6.0 5.7 
1.3 1.8 1.3 1.0 0.9 0.6 0.5 0.5 0.6 0.9 
1.3 1.1 1.0 1.0 0.8 0.8 0.7 0.6 0.6 1.0 
5.2 2.1 1.6 1.3 1.7 1.7 2.0 1.6 2.2 2.2 
1.7 0.7 0.7 0.6 0.6 0.5 0.5 0.5 0.8 0.9 

Other erelU - 0.4 0.5 0.5 0.4 0.8 0.2 0.3 0.3 1.6 2.4 

Number 01 homea eoId 478 317 250 276 330 0486 382 447 276 455 251 
Average home aaIes price ($) 34,971 96,189 106,156 105,093 116,323 133,432' 153,067 175.208 205,249 175,734 210,732 
Number of condornlnum &alee 324 375 196 295 363 455 386 519 412 276 197 
Average condo. aaloa prIoe ($) 46,673 92,006 109,281 100,763 90,113 112,620 135,386 151,650 187,126 168,776 157,717 
St Thomas/Sl John: 
Numb« 01 homea &Old 296 128 114 H9 151 216 146 196 149 157 124 
Average home aaloa price ($) 30,259 115,547 138,509 118,431 137,192 163,602 164,386 231,922 240.692 236,048 263,720 
NOOlber of condomlnum 8aIee 68 264 113 174 164 244 190 311 230 169 1047 
A ..... condo. aaloa ptlce ($) 46,574 103,058 139,253 113,853 126,426 135,272 143,202 154,077 190,606 171,341 163.690 

St. CroIx: 
Number 01 hom&e ItOId 162 169 136 157 179 268 234 251 129 298 127 
Average home u.Iee prIoe ($) 042.635 83,079 79,040 96,500 98,718 108,691 133,256 130,922 164,081 143,957 156,996 
Numb« or condomlnum hIeo 236 111 83 121 199 211 196 208 162 107 50 
Ave. condo. Wet~ ~ 48,9M 65.,725 68,475 81,940 60,168 68,426 127,809 146,521 182,481 164,731 139,568 

-4.7 
10.4 

-12.6 
7.6 

-7.9 
10.4 
-4.8 
4.5 

3.9 
8.6 

-21.6 
12.4 

'. 

1 Yel" 
.:.::0 .. ::: 

1.7 
0.0 
1.3 
2.9 

2.1 
3.4 
2.9 

-0.6 

0.7 
-5.0 
-3.6 
11.8 

0.6 

-44.6 
19.9 

-26.6" 
-6.6 

-21.0 
11.7 

-13.0 
-4.3 

-57.4 
10.4 

-53.3 
-15.3 

U.s.V.I. BUREAI I OF ECONOMIC RESEARCH , Mny II, 1991 , .. ", 
'". I 
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APPENDIX J 

MIXING-HEIGHT DATA 
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Instructions and Format 

The data offered in the SCRAM mixing height data files are comprised of data 
~=ovided by the National Climatic Data Center in their 'Twice Daily Mixing 
Height Data' format (TD9689). The format of the records has been modified to 
correspond to that required by the RAMMET and PCRAMMET preprocessor programs. 
Also, the first and last records of each file have been added to conform to the 
requirements of these preprocessor programs. RAMMET and PCRAMMET also require 
that the meteorological input data sets contain no missing values. Since 
missing data values are found within the original data sets, the missing values 
have been filled as prescribed in ·Procedures for Substituting Values for 
Missing NWS Meteorological Data for Use in Regulatory Air Quality Models". The 
filled data values can be identified by a type code of "3" or "4", in column 12 
(for morning mixing height values) or column 30 (for afternoon mixing height 
values). See the format description below. 

The files are in .TXT format and can be accessed using the (D)ownload and 
(P)rotocol options. The parameters and the format of the records in these 
files are as follows: 

Field 
Position 

1-5 

6-7 
8-9 

10-11 
12 

13 
14-17 
18-21 

22-25 
26-29 

30 
31 

32-35 
36-39 

40-43 

Parameter 
Name 

National Weather Service 
Station Number 
Year 
Month 
Day 
AM Type 

1 = No Precipitation. 
2 = Precipitation occurred at two or more 

observation times with the intensity of 
light, or at one observation time with 
the intensity of moderate or heavy during 
the hours 1000-2100 LST for the afternoon 
or during the hours 2200 (previous day)-
0900 LST for the morning. 

3 = (afternoon) The maximum temperature selected 
between 1200-1600 LST is less than the sur
face temperature of the 1200Z RAOB temperature. 
(morning) The minimum temperature selected 
between 0200-0600 LST plus 5 degrees Celsius 
is less than the surface temperature of the 
1200Z RAOB temperature. 

4 = Missing 
Blank 
AM Mixing Height above surface (whole meters) . 
Wind Speed in meters per second averaged through 

the mixing depth (surface wind only if mixing 
depth < 150 meters) . 

The average is determined from the 1200Z RAWIN. 
The average of the hourly surface wind speeds 
during 2200-0600 LST was used in place of the 
surface wind speed in the RAWIN. 
For Type 3, wind speeds were averaged from the 
surface through 4000 meters. 
Average surface wind speed (meters per second) . 
Blank 
PM Type (see AM Type) 
Blank 
PM Mixing Height above surface (whole meters) . 
Wind Speed in meters per second averaged through 

the mixing depth (See AM Wind Speed) . 
Average surface wind speed (meters per second). 



Note that RAMMET and PCRAMMET only use the data in columns 1-11, 14-17, and 
32-35. 

It should be noted that the computation of m~x~ng height requires both an 
upper air sounding and hourly surface temperature values. Most National 
Weather Service upper air sites coexist with an hourly surface site~ However, 
when this is not the case, the closest hourly surface site has been chosen for 
the mixing height computations. If the sites do not coexist, the state 
download menus of mixing height data list both the site of the upper air 
sounding (labeled "UA") and the site of the surface temperature data 
(labeled "SFC T") . 
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1164!881213 t2 11411, 7.0 2.5 1 1411 7.2 6.0 
116418901012 894 6.4 2.2 1 1115 7.3 6.1 
116418901021 921 5.4 0.9 1 1094 5.4 5.6 
116418901032 '530 3.5 0.6 1 1694 4.2 4.9 
116418901041 454 1.1 0.7 1 1356 3.0 4.2 
116418901051 938 2.4 1.3 1 1536 3.9 3.1 
116418901061 779 5.1 1.0 1 1199 6.3 4.8 
116418901071 623 5.4 2.2 1 1161 5.6 5.5 
116418901081 796 7.1 2.6 2 1013 6.5 6.4 
116418901091 1531 8.0 4.5 1 1037 9.3 6.7 
116418901101 985 7.9 2.7 1 1339 5.8 5.6 
116418901112 148411.4 4.7 2 148411.2 9.1 
116418901122 983 9.5 3.6 2 983 8.0 5.0 
116418901131 1285 9.5 5.1 1 1202 8.8 7.7 
116418901141 996 5.0 3.2 1 1178 5.9 6.2 
116418901151 1407 8.8 4.3 1 1282 8.3 6.9 
116418901161 918 6.1 0.4 2 1084 7.4 5.9 
116418901172 783 6.9 2.2 1 1096 6.6 6.1 
116418901181 1208 6.8 2.0 1 2282 7.7 6.3 
116418901191 1420 7.2 3.4 1 1283 8.1 5.3 
116418901202 905 6.8 3.1 1 1251 7.5 5.6 
116418901211 623 4.4 1.2 1 1575 6.0 5.1 
116418901221 1183 8.3 2.6 1 149111.1 7.8 
116418901231 958 8.5 3.3 1 1345 6.4 6.7 
116418901241 1005 5.4 1.5 1 1532 5.1 5.1 
116418901251 628 3.6 1 1283 5.5 5.8 
116418901261 718 4.0 1 1170 6.7 5.1 
116418901271 907 2.9 1 1508 4.3 4.4 
116418901281 ,529 3.2 1 1314 5.6 4.8 
116418901292 1357 6.5 1.6 1 1534 7.4 5.3 
116418901301 1003 7.0 1.4 1 1586 7.7 6.2 
116418901311 724 5.8 1.2 2 1054 6.3 5.1 
116418902011 528 5.6 0.6 2 1393 7.4 5.3 
116418902021 1440 7.3 3.5 1 1468 7.2 6.3 
116418902031 1986 7.5 4.3 1 1526 5.6 5.0 
116418902041 1088 3.6 1.5 1 1398 7.8 5.8 
116418902051 1084 5.8 2.2 1 1663 8.3 5.3 
116418902062 1053 8.3 3.4 1 105310.8 6.8 
116418902071 179012.3 6.7 1 164210.3 6.0 
116418902082 1311 9.9 6.3 1 1311 8.9 7.6 
116418902092 1563 7.8 3.3 2 1392 7.3 6.1 
116418902101 986 6.1 1.8 1 1170 5.2 4.9 
116418902112 1008 6.1 0.8 1 1268 5.6 
116418902121 811 5.4 1 1316 4.7 4.8 
116418902132 1792 7.2 2.8 1 1364 8.1 4.9 
116418902141 2012 9.4 4.4 1 141111.6 6.9 
116418902152 157111. 6 6.2 2 1571 9.5 7.7 
116418902162 906 5.3 0.7 2 1234 9.1 6.6 
116418902172 771 8.1 2.5 2 611 5.7 3.0 
116418902181 914 6.6 2.4 1 1483 8.2 6.4 
116418902191 700 6.1 2.1 1 974 4.5 5.8 
116418902201 579 5.1 2.2 1 1058 4.5 6.0 
116418902211 938 8.1 2.1 1 938 9.2 6.2 
116418902221 1027 8.4 2.9 1 1531 8.2 8.2 



116418902231 987 6.0 2.3 1 1601 6.5 6.3 
116418902241 676 5.1 1.4 1 1130 5.4 5.0 <\~ 

116418902251 1001 1.5 0.7 1 1458 3.4 4.6 ~ 
} 

116418902261 615 1.6 0.7 2 1047 2.5 3.7 
116418902272 960 2.7 2.0 1 1199 6.2 5.5 
116418902281 977 7.2 2.2 1 1170 7.4 6.8 
116418903011 1036 6.0 2.1 1 1557 6.9 4.9 
116418903021 983 7.1 1.9 1 1725 6.5 6.6 
116418903033 916 8.4 2.0 1 1641 8.2 7.1 
116418903041 849 8.5 2.3 1 1994 9.2 7.9 
116418903051 862 7.2 1.9 1 1166 8.7 6.5 
116418903062 1378 7.2 3.4 2 1186 8.5 7.7 
116418903071 760 6.0 1.2 1 1400 7.4 6.3 
116418903081 1044 6.6 2.1 1 1731 6.9 6.2 
116418903092 1581 6.2 2.3 1 1774 5.3 5.8 
116418903101 846 3.6 0.8 2 458 4.9 3.1 
116418903111 447 3.9 1.1 1 1469 8.9 6.0 
116418903121 1285 7.6 2.2 2 315 2.8 3.4 
116418903132 853 1.8 1.5 1 508 3.2 2.5 
116418903142 877 2.6 1.3 1 1115 5.4 4.5 
116418903152 1152 6.6 0.8 1 1152 7.1 5.5 
116418903162 1594 6.4 2.8 1 1594 7.3 5.9 
116418903171 1137 7.0 3.1 2 1369 6.4 5.6 
116418903181 988 7.3 2.9 1 1346 6.3 5.9 
116418903191 1543 5.5 1.8 1 2180 4.0 4.2 
116418903201 937 3.1 1.6 1 1634 3.6 3.7 
116418903211 1150 3.3 1.6 1 1558 5.0 4.2 
116418903221 838 3.2 1.5 1 1394 4.5 4.0 ) 
116418903231 1126 4.0 1.5 1 1423 6.0 4.5 
116418903241 975 4.9 1.3 1 1594 7.2 5.0 
116418903251 1172 7.1 1.9 1 1172 7.5 5.6 
116418903262 1212 5.7 1.5 1 1678 6.3 5.7 
116418903271 874 5.9 1.3 1 1506 6.8 5.3 
116418903281 1310 6.2 1.3 1 1941 6.0 5.1 
116418903292 1157 6.0 1.8 1 1724 6.3 4.8 
116418903301 1115 3.7 1.6 1 1557 6.5 4.4 
116418903311 936 4.4 0.8 1 1317 4.3 6.1 
116418904012 919 1.9 0.9 1 1353 4.9 4.1 
116418904021 1152 5.8 2.1 1 1268 6.0 6.0 
116418904031 1536 8.4 4.9 1 1374 8.5 6.7 
116418904041 1235 7.8 4.5 1 1465 7.2 6.0 
116418904051 1109 6.5 3.4 1 1471 7.4 6.4 
116418904061 835 5.8 2.0 1 1491 6.9 6.2 
116418904071 805 6.3 1.8 1 1959 5.8 5.0 
116418904081 1038 5.5 2.8 1 1865 6.3 6.0 
116418904091 1294 7.7 2.5 1 1720 8.5 6.5 
1164189041'01 1003 8.5 3.4 2 249 5.4 4.6 
116418904111 1171 7.9 2.7 1 1672 7.1 7.1 
116418904122 1261 6.0 3.5 1 1692 7.2 6.9 
116418904131 1095 6.6 3.0 1 1239 6.6 4.6 
116418904141 1132 5.7 1.6 1 1805 5.5 6.3 
116418904152 980 5.7 0.9 1 1706 7.7 5.9 
116418904161 1031 7.5 2.1 1 1411 7.6 6.7 
116418904171 1163 6.8 2.1 1 1383 7.1 5.8 



116418904181 849 4.0 0.8 1 1867 6.4 6.2 
116418904191 1560 4.5 1.9 1 2060 4.4 6.2 
116418904201 68 1 1629 5.1 5.5 
116418904211 943 3.9 0.3 1 2124 6.2 4.7 
116418904221 1166 5.5 2.1 1 2362 4.5 5.5 
116418904231 1079 4.8 2.5 1 2182 3.0 3.9 
116418904241 927 3.9 1.5 1 1481 4.9 5.8 
116418904251 1297 4.9 1.5 1 1440 4.6 4.7 
116418904261 1215 4.0 2.1 1 1641 4.7 
116418904274 1099 4 1608 
116418904281 984 4.5 2.0 1 1575 6.3 5.9 
116418904291 880 4.3 1.5 2 1352 5.3 5.6 
116418904302 902 5.7 2.3 1 1486 6.0 5.4 
116418905011 857 6.3 2.1 1 1565 6.3 7.3 
116418905021 989 5.5 1.9 1 1467 7.3 6.2 
116418905031 1326 6.4 2.1 1 1654 4.2 5.9 
116418905041 1101 4.9 0.9 1 1490 7.7 6.9 
116418905051 1041 6.2 2.3 1 1529 8.4 5.4 
116418905061 1105 6.1 2.8 1 1566 7.2 5.9 
116418905072 824 4.3 1.6 1 1074 6.9 4.6 
116418905081 806 3.9 0.6 1 1613 4.4 4.7 
116418905091 530 1.5 0.6 1 1384 3.9 5.1 
116418905101 1384 3.7 1.1 1 2123 1.3 3.9 
116418905111 937 2.8 2.5 1 1747 1.8 3.7 
116418905121 901 0.3 1.3 1 1217 3.6 5.4 
116418905131 941 1.7 1.5 1 1589 5.4 5.8 
116418905144 1037 4 1552 
116418905154 1132 4 1516 
116418905161 1228 6.1 1.9 1 1479 4.8 5.6 
116418905171 974 3.5 1.5 1 1250 4.1 4.8 
116418905181 753 2.5 2.0 1 1093 5.4 5.7 
116418905191 809 2.2 1.4 1 1491 5.2 5.5 
116418905201 1182 4.3 1.8 1 1325 3.8 5.4 
116418905211 957 3.0 1.6 1 1399 4.2 4.5 
116418905221 1043 3.9 0.9 1 1447 6.1 4.3 
116418905231 1110 6.9 2.0 1 1610 7.4 7.0 
116418905241 1030 6.0 2.1 1 1745 5.5 7.3 
116418905251 1224 5.2 1.5 1 1562 5.9 5.9 
116418905261 976 4.4 1.3 2 648 2.9 4.1 
116418905272 1049 6.1 2.0 2 1621 6.9 5.1 
116418905282 1166 7.7 2.4 2 1420 3.7 
116418905291 682 4.5 0.4 1 801 7.4 5.7 
116418905302 1071 4.5 1.1 3 674 7.5 4.1 
116418905311 879 5.9 0.4 2 548 4.0 5.1 
116418906012 886 4.8 1.5 2 1194 3.9 5.1 
116418906022 1012 4.8 2.2 2 905 5.1 4.5 
116418906032 864 4.4 2.0 1 864 5.2 4.5 
116418906041 656 4.0 1 945 6.3 5.8 
116418906051 886 6.0 2.2 1 1565 6.6 5.7 
116418906061 1326 8.2 2.7 1 1261 8.0 6.9 
116418906072 1349 7.2 2.0 1 1406 7.3 6.6 
116418906081 1268 6.8 2.4 1 1268 7.7 5.9 
116418906091 1068 5.4 2.2 1 1187 6.2 
116418906101 1325 8.1 2.3 1 1325 8.3 6.4 



116418906112 1535 8.4 5.8 1 1164 8.4 6.0 
116418906121 1461 9.5 4.0 1 1305 8.4 4.9 "''\ 

116418906131 1146 6.7 3.5 1 1146 6.9 5.7 
, 

116418906141 1582 7.5 3.0 1 1582 7.0 4.5 
116418906151 1580 6.6 3.7 1 1398 6.9 5.7 
116418906161 1299 6.1 2.2 1 1487 7.6 6.9 
116418906171 1237 6.6 1.6 1 1400 5.2 4.7 
116418906181 965 4.0 0.6 1 1277 6.6 5.5 
116418906191 888 6.0 1.5 1 1387 5.3 6.0 
116418906201 1069 4.6 1.5 1 1556 5.3 4.3 
116418906211 893 5.2 1.5 1 1324 5.6 5.3 
116418906221 1091 3.6 0.7 1 1305 5.3 5.6 
116418906231 1152 3.2 0.9 1 1474 5.3 6.3 
116418906241 900 4.5 0.3 1 1571 6.3 6.0 
116418906251 872 3.8 0.6 1 1395 3.7 3.9 
116418906261 937 1.8 1.4 1 1306 5.1 5.6 
116418906271 986 4.5 1.8 1 1219 4.5 4.9 
116418906281 1221 5.0 2.3 1 1553 7.1 5.5 
116418906291 1128 5.6 1.8 1 1498 6.2 
116418906301 1284 6.4 2.3 1 1627 6.8 6.0 
116418907011 1343 6.0 2.3 2 1343 6.3 5.3 
116418907022 916 2.3 0.7 2 1038 6.6 3.5 
116418907031 992 4.7 0.3 1 1092 7.8 5.3 
116418907041 1057 6.3 2.1 1 1356 7.5 6.6 
116418907052 621 4.4 1.1 2 194 3.7 2.6 
116418907062 597 5.9 2.2 1 1350 8.6 6.4 
116418907072 756 8.9 3.2 2 756 5.9 4.6 .", 116418907081 901 5.4 1.9 1 90110.1 6.7 
116418907091 1226 7.9 2.3 1 1051 7.3 5.3 
116418907102 1275 6.4 2.7 1 1275 6.1 5.5 
116418907111 1013 4.9 1.9 1 1143 5.0 5.5 
116418907121 589 5.2 2.4 1 1159 6.1 5.8 
i16418907132 971 4.4 1.4 1 1235 5.2 5.8 
116418907141 820 2.7 0.6 1 1230 6.0 
116418907151 1119 6.3 1.6 1 1572 7.0 5.8 
116418907161 1283 6.9 2.1 1 1461 7.7 6.4 
116418907171 1474 6.9 1.4 1 1740 7.3 5.8 
116418907181 893 5.3 1.8 1 1470 6.0 5.8 
116418907192 865 4.2 1.8 1 1524 6.3 5.8 
116418907201 1334 6.7 2.1 1 1488 6.1 5.8 
116418907211 1016 5.8 2.2 1 "1100 6.5 5.9 
116418907222 1162 7.3 2.0 1 1474 7.8 4.3 
116418907232 1115 7.4 2.2 1 1252 9.0 5.6 
116418907241 970 8.0 2.8 1 1370 7.3 5.8 
116418907251 1082 6.0 2.3 1 1365 6.6 4.7 
116418907261 1067 5.7 1.6 1 1411 7.4 5.1 
116418907272 1009 6.7 1.8 2 1342 6.9 5.3 
116418907281 1007 6.7 1.2 1 1088 6.0 4.5 
116418907291 1354 5.7 1.9 1 1513 6.0 6.0 
116418907301 1385 5.3 2.0 1 1519 7.8 5.3 
116418907312 835 6.0 l.6 1 1176 9.8 4.8 
116418908011 1101 7.7 4.0 1 1252 7.2 6.3 
116418908021 1211 3.8 1.6 1 1588 6.1 5.3 
116418908031 1427 5.0 2.2 2 1116 6.8 4.1 



116418908042 884 3.8 2.8 1 1318 6.1 5.6 
116418908051 591 3.5 2.2 2 1481 2.5 3.5 
116418908061 677 6.0 1.9 1 1461 4.1 5.3 
116418908071 933 1.8 1.2 1 1199 4.8 5.1 
116418908081 963 5.4 1.9 1 1369 5.5 5.0 
116418908091 961 4.4 1.5 1 1535 6.2 5.7 .1 

116418908101 1083 4.8 2.1 1 1595 5.5 4.1 
116418908111 968 3.6 1.0 1 1154 3.9 2.6 
116418908121 636 2.6 0.6 1 742 4.9 4.1 
116418908131 763 3.5 1.8 1 1476 4.8 3.9 
116418908141 1004 5.2 1.5 1 1555 6.3 5.1 
116418908151 1089 6.2 1.8 1 1473 5.9 5.5 
116418908161 1034 6.3 2.1 1 1326 7.6 5.6 
116418908172 891 3.1 1.1 2 417 3.5 4.0 
116418908182 748 4.9 1.2 2 864 4.1 3.9 
116418908192 846 4.9 2.0 1 1387 8.1 7.5 
116418908202 739 4.6 2.1 1 1207 5.9 4.3 
116418908211 1531 3.2 1.6 1 1469 2.9 3.2 
116418908222 1061 2.8 1 1061. 4.7 
116418908231 800 6.6 1.9 2 988 4.6 
116418908241 834 4.2 1.8 1 1391 6.4 4.2 
116418908252 688 4.8 1.5 1 1268 5.5 5.0 
116418908261 762 4.5 1.6 1 1300 5.7 4.9 
116418908271 1092 3.7 1.9 1 1321 4.4 3.6 
116418908281 654 5.6 1.6 1 1230 6.4 5.4 
116418908291 813 5.2 2.5 2 510 6.0 3.6 
116418908302 836 5.4 2.3 . 1 1061 6.6 5.6 
116418908312 1265 6.7 3.6 1 1458 6.3 5.9 
116418909011 864 6.0 1.8 1 1284 6.3 6.3 
116418909021 965 4.8 1.9 1 1409 7.6 6.6 
116418909031 852 6.4 1.8 1 1047 8.0 7.3 
116418909041 1107 7.0 3.6 1 1107 7.9 4.5 
116418909051 1649 8.2 3.2 1 1760 7.3 4.5 
116418909064 1168 " 4 1413 
116418909071 687 1. 0 1.0 2 1067 2.4 3.5 
116418909081 645 0.8 0.3 2 1397 2.4 4.3 
116418909091 664 1. 8 0.3 2 957 3.4 3.5 
116418909102 1125 4.0 1.2 2 1268 4.2 
116418909112 648 3.1 1.5 1 648 6.7 4.3 
116418909121 876 6.3 1.8 1 1346 7.5 6.1 
116418909132 1088 6.8 2.3 1 1327 5.3 5.9 
116418909141 622 3.7 2.0 2 1331 5.9 3.9 
116418909151 962 5.3 1.8 1 1442 5.9 5.3 
116418909161 869 5.5 1.8 2 1314 7.4 4.6 
116418909171 1593 6.6 2.5 1 106815.1 5.8 
116418909184 1199 4 1056 
116418909194 805 4 1044 
116418909201 411 2.9 2.1 2 1032 3.0 4.3 
116418909211 796 3.1 2.4 1 1232 2.8 5.3 
116418909221 773 2.0 1.2 1 1064 4.4 4.3 
116418909232 747 6.3 3.0 2 373 1.8 2.2 
116418909242 635 3.4 2.6 1 1193 2.5 5.3 
116418909252 612 4.7 7.2 1 941 7.9 6.9 
116418909262 1304 6.6 2.5 1 1531 6.6 6.2 



116418909272 892 4.3 1 1284 4.9 5.8 ") 
116418909281 937 3.4 0.4 1 1233 5.1 6.0 

" 

116418909291 618 3.7 l.6 1 1785 4.4 4.3 
116418909301 901 4.0 1 1261 5.6 6.7 
116418910014 913 4 1267 
116418910021 926 3.2 1 1273 4.3 5.9 
116418910031 883 2.8 l.3 1 1458 1.9 4.7 
116418910041 601 2.7 2.1 1 1442 4.5 
116418910054 674 4 1484 
116418910064 746 4 1527 
116418910074 819 4 1569 
116418910081 892 3 . 6 1.0 1 1612 5.5 4.6 
116418910092 851 4.4 l.9 1 1391 5.2 5.6 
116418910101 1036 3.7 l.6 1 1750 5.8 6.0 
116418910111 997 5.2 2.2 1 1444 6.9 6.1 
116418910121 1114 5.5 2.1 1 1629 5.9 6.3 
116418910132 933 4.3 2.3, 1 1528 6.9 5.3 
116418910142 933 4.3 2.0 1 1250 3.2 4.6 
116418910151 805 4.5 0.4 .525 4.9 5.3 
116418910161 766 3.4 0.4 467 4.2 5.0 
116418910171 718 3.0 0.5 1 1100 2.6 4.4 
116418910181 463 l.5 l.2 1 1292 3.3 4.3 
116418910191 621 1.5 0.5 1 1295 5.3 5.9 
116418910201 1091 2.5 l.1 1 1369 3.7 5.3 
116418910211 638 2.0 0.9 2 1169 4.7 
116418910224 644 4 1271 ""'1t} 
116418910231 651 1.5 1.3 2 1373 2.6 4.2 
116418910241 854 1.2 0.6 1 1083 3.3 4.2 
116418910251 1280 3.1 2.7 1 1359 3.0 4.2 
116418910261 980 2.0 1.8 1 1245 4.3 5.1 
116418910271 903 4.6 2.3 1 1444 4.2 5.0 
116418910281 1083 2.5 2.1 2 1083 3.5 5.1 
116418910292 938 3.0 1.5 2 1199 4.3 
116418910301 978 4.3 1.9 2 729 4.9 3.6 
116418910311 499 4.0 l.9 1 1064 6.0 5.8 
116418911012 1001 5.2 3.3 1 1178 5.6 5.4 
116418911021 1379 5.2 1.5 1 1483 5.8 4.8 
116418911031 1234 4.3 3.7 1 1378 4.4 5.1 
116418911041 648 4.6 2.2 1 1089 7.6 5.6 
116418911052 800 5.4 0.9 1 1226 6.4 5.4 
116418911061 1145 5.1 2.4 1 1145 5.9 4.5 
116418911071 866 4.3 1 1283 5.9 5.1 
116418911082 717 5.2 2.2 1 1137 5.5 5.1 
116418911092 1169 2.3 3.1 1 1283 5.7 5.5 
116418911101 704 4.7 1 1258 6.4 5.9 
116418911112 962 2.7 0.5 1 1350 7.2 6.4 
116418911122 1107 6.1 3.4 1 1242 7.6 5.3 
116418911132 1696 7.7 4.8 1 1568 8.4 6.2 
116418911141 1006 6.7 3.2 1 1260 6.1 
116418911154 893 4 1338 
116418911161 780 5.0 2.2 1 1417 5.4 4.8 
116418911172 810 3.4 0.5 1 1045 7.0 5.1 
116418911182 851 6.0 1.6 1 1160 8.5 6.5 
116418911191 718 7.5 3.1 2 955 8.2 6.7 



116418911201 841 5.6 1.8 1 1212 5.1 6.1 
116418911211 650 3.3 1.8 1 1585 2.4 4.8 
116418911221 524 3.7 1.6 1 904 6.1 5.1 
116418911231 978 4.0 3.0 1 1514 6.6 6.4 
116418911241 827 5.0 0.3 1 1351 4.7 4.7 
116418911252 989 0.3 1 1227 6.2 5.4 

; 

116418911261 807 5.0 2.0 1 1252 6.2 5.1 
116418911271 986 5.4 1.0 1 1284 7.6 5.8 
116418911281 973 8.1 3.1 1 1407 7.2 5.9 
116418911291 103 2.1 2.1 1 1201 5.7 5.5 
116418911301 795 4.0 2.0 1 1503 4.5 
116418912011 377 1.2 1.1 1 1567 4.0 4.6 
116418912021 845 3.9 0.4 1 1635 5.0 6.3 
116418912031 398 3.6 1.3 1 1821 4.3 3.7 
116418912041 465 1.6 2.2 1 1814 2.9 4.1 
116418912051 509 2.1 2.2 1 1290 3.8 4.4 
116418912061 577 3.3 1.6 1 1704 5.7 3.7 
116418912071 998 6.5 2.3 1 1452 6.7 5.1 
116418912081 1206 6.9 2.2 1 1321 7.2 5.4 
116418912091 779 5.0 1.5 1 1323 3.6 3.6 
116418912101 1205 2.6 1.6 1 1544 3.2 3.9 
116418912111 925 2.2 1.5 1 1262 4.8 3.3 
116418912121 966 3.3 1.3 1 1119 4.2 4.2 
116418912131 772 4.0 1 1444 3.8 4.7 
116418912141 615 3.3 1.1 1 1319 4.3 4.1 
116418912151 957 1.7 1.3 1 1159 3.3 3.1 
116418912162 783 4.0 1.5 1 1405 6.9 5.1 
116418912171 774 4.8 0.9 1 1397 6.5 5.4 
116418912181 1072 4.1 2.2 2 958 6.3 5.7 
116418912192 659 2.0 0.7 1 1568 5.1 
116418912201 837 5.0 1.3 1 1313 6.0 5.3 
116418912211 359 1.0 0.4 1 2225 5.3 5.5 
116418912221 291 1.0 1 1385 5.1 4.8 
116418912231 715 5.7 1.0 1 1176 4.4 4.8 
116418912241 522 2.4 0.7 1 1880 5.8 4.6 
116418912251 712 1.9 2.1 1 1797 4.0 3.6 
116418912261 400 2.6 0.7 1 2338 5.4 5.6 
116418912271 984 4.3 0.3 1 1594 5.6 4.7 
116418912281 809 6.5 1.4 1 1280 7.0 4.9 
116418912292 623 6.3 3.4 1 1266 5.9 3.9 
116418912302 747 4.5 1.8 1 1168 6.3 5.5 
116418912311 729 3.2 1.3 2 1155 5.3 
116418912311 729 3.2 1.3 2 1155 5.3 



APPENDIX K 

SOILS ON WATER ISLAND 
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Depth to-- Classification r------.------~ Depth~ ______________________ ~~~~~~~ ______ -. ________ ~ 
Seasonal from 

Soil and map symbol high sur-
Bedrock water face USDA texture Unified AASHO" 

In. ---
Aguilita: AgB, AgC2, 4-14 
AgO, AgE, AgF. 

Aguirre: AuA----------- 60+ 

Coamo: CaB------------- 60+ 

Co~b~y alluvial land: 
Cb' 

60+ 

Comhill: CoA---------- 60+ 

Cramer: CrC, CrE, CrF, 10-20 
CsE2, CsF, CvE. 

Descalabrado: OeD, DeE, 10-20 
DeF. 

Diamond: DlB, DlC2----- S-16 
For Limestone rock 
land part, see Lime-
stone rock land. 

Dorothea: DoE, DoF----- 24-37 

Fratemidad: FeA, 
FcC2. 

Fredensborg: FrA," FrB, 
FrC2. 

60+ 

10-20 

Glynn: GyB, GyC2------- 60+ 

Hesselberg: HeA-------- 10-20 

Isaac: IsD2, IsE, IvD-- 20-72 

See footnotes at end of table. 
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n ; 

table 

Ft. ---
10+ 

10+ 

10+ 

10+ 

10+ 

10+ 

10+ 

10+ 

10+ 

10+ 

10+ 

10+ 

10+ 

10+ 

In. \. , 
"" -

0-10 Gravelly clay loam------------------------ GC 
10-60 Soft limestone-------------------.L ----- __ CL 

A-2 or A-4 
A-6 

0-60 Clay--------------------------_----_______ CH A-7 

O-S Clay loam--------------------------_______ CH or ~~ A-7 
S~24 Clay-------------------------------------- CH A-7 

24-40 Clay loam--------------------------------_ CH or ~ A-7 
40-60 Gravelly clay loam, clay loam, and gravel. 

0-9 Gravelly clay loam------------------------ CL 
9-lS Clay loam--------------------------------_ CH 

lS-30 Clay-------------------------------------- CH 
30-4S Gravelly clay----------------------------- CL 

or ML A-4 
A-7 
A-7 

or ML A-6 

0-9 Gravelly clay loam------------------------ GM or ML A-7 
9-19 Clay and gravelly clay-------------------- CL A-7 

19 Volcanic mudstone. 

0-10 Clay loam--------------------------------_ ~~ or CH A-7 
10-19 Silty clay loam--------------------------- ML or CL A-7 

19 Volcanic rock. 

0-10 Clay loam--------------------------------- ML or CL A-6 
10-14 Loam-------------------------------------- ML or CL A-4 

14 Limestone. 

0-6 Clay loam--------------------------------- ~ or CH A-7 
6-19 Clay-------------------------------------- MH or CH A-7 

19-36 Clay loam--------------------------------- ~ or CH A-7 

0-23 Clay-------------------------------------- CH 
23-43 Clay-------------------------------------- CH 
43-62 Clay-------------------------------------- CH 

A-7 
A-7 
A-7 

0-20 Clay, silty clay loam--------------------- MH or CH A-7 
20-50 Silt loam, soft marl, and limestone------- CL A-6 

0-12 Clay loam--------------------------------- CL 
12-30 Clay, clay loam--------------------------- CH 
30-59 Clay loam, sandy loam, and clay---------~- CH 

0-12 Clay-------------------------------_______ ~ 
12-17 Clay------------------------------________ MH 
17-1S Limestone--------------------------_______ GM 

IS Limestone. 

A-7 
A-7 
A-7 

A-7 
A-7 
A-I 

0-11 Gravelly clay loam------------------------ GM or ML A-7 
11-19 Clay-------------------------------------- CL A-7 
19-36 Clay loam--------------------------------- CL A-7 

36 Volcanic rock. 

4 ... ;0 »a"L $ e u;::u;; 



PROPERTIES OF THE SOILS 

Percentage passing sieve--

Available 
Pe:nneabi Ii ty water Reaction Shrink-swell potential 

\. 4 No. 10 No. 40 No. 200 capacity 
! 

In./hr. In./in. E!! 
of soil 

55-65 45-55 45-55 30-40 0.63-2.00 0.15-0.20 7.9-B.4 Mo"derate. 
99 97 B2 56 0.63-2.00 0.10-0.15 7.9-B.4 Moderate. 

100 100 90-100 75-95 0.06-0.20 0.10-0.15 7.4-B.4 Very high. 

BO-90 75-B5 70-BO 65-75 0.63-2.00 0.15-0.20 6.6-7.3 Moderate. 
B5-95 BO-90 75-85 70-BO 0.20-0.63 0.15-0.20 7.4-8.4 Moderate. 
BO-90 75-B5 70-80 65-75 0.63-2.00 0.15-0.20 7.4-8.4 Moderat"e. 

75-B5 70-BO 65-75 70-80 0.20-0.63 0.15-0.20 7.4-8.4 Moderate. 
100 100 90-100 70-80 0.20-0.63 0.15-0.20 7.4-8.4 Moderate. 
100 100 90-100 75-95 0.06-0.20 0.15-0.20 7.4-8.4 Very high. 

75-85 70-BO 70-80 75-85 0:20-0.63 0.15-0.20 7.4-B.4 Moderate. 

65-75 60-70 55-65 45-55 2.00-6.30 0.15-0.20 6.1-7.3 Moderate. 
90-100 80-90 65-75 55-65 0.63-2.00 0.15-0.20 6.1-7.3 Moderate. 

85-95 B5-90 BO-90 70-BO 0.20-0.63 0.15-0.20 6.1-7.3 Moderate. 
100 100 90-95 65-75 0.63-2.00 0.10-0.15 6.1-7.3 Moderate. 

100 100 90-100 70-80 0.63-2.00 0.15-0.20 6.6-7.3 Low. 
100 100 B5-95 60-75 2.00-6.30 0.10-0.15 7.4-B.4 Low. 

-' --
100 100 90-100 65-75 0.63-2.00 0.15-0.20 5.6-6.5 Moderate. 
100 100 90-100 70-BO 0.20-0.63 0.15-0.20 5.6-6.5 Moderate. 
100 100 90-100 65-75 0.63-2.00 0.15-0.20 5.6-6.5 Moderate. 

95-100 90-100 BO-90 75-85 0.06.,.0.20 0.15-0.20 7.4-B.4 High. 
100 100 90-100 S5-95 0.06-0.20 0.15-0.20 7.4-S.4 Very high. 
100 " 100 90-100 80-90 0.06-0.20 0.15-0.20 7.4-8.4 Very high. 

99 90-100 85-95 75-85 0.20-0.63 0.15-0.20 7.4-8.4 High. 
99 95-100 80-90 56-70 0.63-2.00 0.10-0.15 7.9-8.4 Moderate. 

96 90-100 SO-90 65-75 0.20-0.63 0.15-0.20 6.6-7.8 Moderate. 
99 99 95-100 85-95 0.20-0.63 0.15-0.20 6.6-7.B High. 
99 95-100 90-100 SO-90 0.63-2.00 0.15-0.20 7.4-B.4 High. 

98 95-100 S5-95 80-90 0.63-2.00 0.10-0.15 6.6-7.B High. 
99 99 90-100 90-100 0.63-2.00 0.10-0.15 6.6-7.8 High. 

50-60 40-50 25-35 15-25 --------- --------- -------

65-75 60-70 55-65 45-55 2.00-6.30 0.15-0.20 6.1-7.3 Moderate. 
90-100 80-90 65-75 55-65 0.63-2.00 0.15-0.20 6.1-7.3 Moderate. 
B5-95 70-80 65-75 55-65 0.63-2.00 0.15-0.20 6.1-7.3 Moderate. 
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TABLE S.--EsrI~~T~D PROPERTIES 
-. 

Depth to-- Classification 
Depth 

J. Seasonal from 
Soil and map symbol high sur-

Bedrock water face USDA texture Unified AASHO 
table 

..... 
In. Ft. In. - - -

i 

Jacana: JaB, JaC, Jau-- 20-36 10+ 0-9 Clay loam-------------------------~ _______ MH or CH A-7 
9-17 Clay loam--------------------------------- MH or CH A-7 

17-26 Gravelly clay----------------------------- ML or CL A-7 
26-29 Volcanic rock. 

Jaucas : 
JuBl ___________ 

60+ 1-4 0-60 Sand-------------------------------------- SM or SP A-2 

Lavallee: LaB---------- 60+ 10+ 0-18 Gravelly clay loam------------------------ CL or ML A-4 
18-48 Very gravelly loam------------------------ GC A-2 or A-4 

Le'2eled clayey land: 60+ 10+ 
Lc . 

Le~eled marly land: 60+ 10+ 
Lm. 

Le~eled rocky land: At sur- 10+ 
Lr • face. 

Li~estone rock land: 0-10 10+ 
Ls. 

Made land: 
Ma l ,2 _______ 

60+ 5+ 

Magens: MgF------------ 60+ 10+ 0-10 Silty clay loam--------------------------- MH A-7 
10-42 Clay-------------------------------------- MH A-7 

#' 
42-84 Clay loam--------------------------------- ML or CL A-6 ',' 

Parasol: PaB, PaC------- 60+ 10+ 0-13 Clay loam--------------------------------- ML or CL A-7 (,' 
13-24 Clay-------------------------------------- MH or CH A-7 '. 
24-40 Clay loam--------------------------------- ML or CL A-7 
40-80 Saprolite. 

Pozo Blanco: PbC, PbD-- 60+ 10+ 0-13 Clay loam--------------------------------- CH A-7 
13-18 Silty clay loam--------------------------- CH A-7 
18-48 Loam-------------------------------------- CL A-6 

Rock land. 
No estimates. 

San Anton: SaA, SaCl ___ 60+ 5+ 0-9 Clay loam-------------------------________ MH A-7 
9-32 Gravelly clay loam------------------------ CL or ML A-6 

32-50 Clay loam---------------------____________ MH A-7 

Sion: ScS, ScC--------- 10-20 10+ 0-17 Clay loam--------------------------------- MH or CH A-7 
17-50 Soft limestone and marl-------- ___________ CL A-6 

Southgate: SgE, SgF, 10-20 10+ 0-7 Clay. loam------------------------- ________ MH A-7 
SrF. 7-18 Gravelly loam----------------------- ______ GC A-2 or A-4 

18 Volcanic rock. 

Tidal flats: Tfl,2 _____ 
60+ 0-3 

Tidal swamp: Tsl,2 _____ 
60+ 0-1 

See footnotes at end of table. 
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OF THE SOILS--CONTINUED 

Percentage passing sieve-- -
Available 

Permeability water Reaction Shrink-swell potential 
No. 4 No. 10 No. 40 No. 200 capacity 

; 

In./hr. In./in. E!!. 
of soil 

85-95 85-90 80-90 70-80 0.20-0.63 0.15-0.20 6.1-7.3 ijigh. 
85-95 85-90 80-90 70-80 0.20-0.63 0.15-0.20 6.1-7.3 Moderate. 

100 100 90-95 65-75 0.63-2.00 0.10-0.15 6.1-7.3 Moderate. 

100 100 85-95 5-15 6.30-20.0 0.05-0.10 7.4-8.4 Very low. 

75-85 70-80 65-75 70-80 0.20-0.63 0.15-0.20 6.1-7.3 Moderate. 
55-65 45-55 45-55 30-40 0.63-2.00 0.10-0.15 6.6-7.8 Low. 

... 

100 100 95-100 85-95 0.63-2.00 0.10-0.15 5.1-6.0 Low. 
100 100 90-100 75-95 0.63-2.00 0.15-0.20 4.5-5.5 Low. 
100 100 90-100 70-80 0.63-2.00 0.10-0.15 4.5-5.5 Low. 

-100 90-100 80-90 60-70 0.63-2.00 0.10-0.15. 5.1-5.5 Moderate. 
100 100 80-90 58-70 0.20-0.63 0.15-0.20 6.6-7.3 High. 

-- 100 100 70-80 51-60 0.63-2.00 0.10-0.15 6.6-7.S Moderate. 

100 100 90-100 70-80 0.63-2.00 0.10-0.15 6.6-7.S Moderate. 
100 100 95-100 S5-95 0.63-2.00 0.15-0.20 7.4-S.4 Moderate. 
100 100 85-95 60-75 0.63-2.00 0.10-0.15 7.4-8.4 Moderate. 

S5-95 85-95 SO-90 70-S0 0.63-2.00 0.15-0.20 6.1-7.3 Moderate. 
75-S5 70-90 65-75 70-S0 0.63-2.00 0.10-0.15 6.6-S.4 Low. 

100 100 90-100 70-S0 0.63-2.00 0.15-0.20 7.4-S.4 Moderate. 

99 90-100 85-95 75-S5 0.20-0.63 0.15-0.20 7.4-S.4 Moderate. 
99 97 75-85 56-65 0.63-2.00 0.10-0.15 7.9-8.4 Moderate. 

S5-95 S5-95 SO-90 70-S0 0.63-2.00 0.15-0.20 5.1-6.0 Moderate. 
55-65 45-55 45-55 30-40 2.00-6.30 0.10-0.15 5.6-6.5 Low. 
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TABLE S.--ESTI~~T~D PROPERTIES 

Oep'th to-- Classificat:ion 
Dep'th 

Seasonal from 
Soil and map symbol high sur-

Bedrock water face USDA texture Unified AASHQ 
table 

In. Ft. In. -- --
Victory: VcO, VcE------ 60+ 10+ 0-22 Clay loam------------ ______________ ~------ MH or CH A-7 

Vo~canic rock land: 0-6 10+ 
Vr . 

lSubject to flooding. 

/) 
\::.::> 
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OF THE SOILS--CONTINUED 

Percentage passing sieve--

I Available 
Permeability water Reacqon Shrink-swell potential 

No. 4 No. 10 No. 40 No. 200 capacity 

In./hr. In./in. ~ ! 

of soil 
100 100 90-100 65-75 0.63-2.00 0.15-0.20 5.6-6.5 Moderate. 

2Material variable. Onsite determination is necessary. 

• 
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APPENDIX L 

LISTING OF THREATENED SPECIES 
ON THE U.S. VIRGIN ISLANDS 



- Ccm;,iled by lr.e Di"'1s;on of r ;,'. a!'\: Widl::e ',DPSR.', t.he 1.7\1 COClpE:rat.i .... e Exler.slur, Service, 
Eleanor Gibrley (Canee! Bay), Ga:y Ray (I.:. of Wiaconsin) and Wil1i~m ~1c1E:ar. c.tJVI). 

Scientific :--:ame 

Federal Ljst 
Bc.xsC2S.8 
B \:.X\lS van ill 
Rutacea.e 
Zanthoxyllum thomasianum 

Yir~D Islands Li~t 
Aga't'Sceae 
Agave eggersiana 
Aizoaceae 
CypseJia humirusa 
Aquifol iaceae 
Ilex urbanii 
1. sideroxyloides 
BromeUaceae 
Tillandsia lineatispic:a 
Ca...-.....a.ceae 
Mammilaria nh'osa 
Opuntia triacant.ha 
Ce1a.straceae 
Mayt.enus cymosa 
CoDvolvula cea.e 
Operculina triquetra 
Euphorb1aceae 
Cro-ton fishlockii 
Fabaceae 
Eryt.hrina eggeraii 
Galac:tia eggeraii 
~Wpi2'hiaceae 
Mslpighia woodburyana 
M. inrestissima (=palJens) 
M. linearil 
Malpighia sp. 
Byrsonima sp. 
Malvaceae 
Psidium amplexicaule 
Psidium sp. 
Sida eggersii 
Myrtaoeae 
Calyptra' thes thomasiana 
Eugenia sp. 

Common ~ame DiSlribu lio rv'Rema rk a 

Vahl's bcxwood 

Prickly Ash Endangered, Sl.T., St.J. 

Egger's agave St..X. 

St.T., St.J. 

Urban's holly St.J., Tortola 
Centrol Amer. cak St..J. 

Pinon P..are bromeliad, SLJ., St.T. 

Wooly nipple St.X., Sl.J., St.T., offshore cays 
Buck Is. (St..x.), St.T. 

St..X., Sl.T. 

St..X., St..T. endemic 

Recent St.J. lightings 

Egler's Cocks pur St.T., St..J., St..X. 
Egger'a ga lactia St.T., St.J. 

Co· ... ·age cherry St..T., St..J., offshore cays 
S tinging bush St.X. 

All VI 
Similar to M. coccigera, St.J. 
New species?, St.J. 

St.J. 
SL.J .• new species? 
N. offshore caYI? 

St. 'Thomas lidf10wer Fed. endang. soon, Sl.T., St.J. 
Recent St.J. sightings 

;~. '. 
~: -~;-': 

C: 

'- . 
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Jta.caceae 
Schoepfia schrebtri 
Orchidaceae 
Brassa .... ola euccuJ1ata 
Epidendrum bifldum 
E. eiliare 
E. cochleatum 
Habenaria alata 
Onc:idium prionochilum 
O. "arieeatum 
Poly.taehya concreta 
Ponthieva raeemosa 
Prescot.tia oli,antha 
P. ltachyoides 
$piranthes elata 
Tetramicra canaliculat.a 
T. cana liculata alba 
Vanilla barbellata 
Piperaceae 
Peperomia myrtifolia 
Pol,)'iOOa ceae 
Coccoloba rugosa 
Rubia.ceae 
Ca~sbaea melanocarpa 
~achaonia woodburyana 
Sa;>otacea.e 
Manilkara bidentata 
Solanaceae 
Solanum mucronatum 
S. conocarpum 
Urticaoeae 
Pilea richardii 
Verbeoaceae 
Callicarpa ampla 
!':ashia inaruensis 
Z)'iophylla ceae 
Guaiacum officinal. 

~deral Ust. 
Chelonia mydas 
Eretmochelys imbricat.a 
Dermochelys coriacea 
Pelecanus occ:identalis 
Falco peregrinul 
Epicrat.es monensis g-ranti 
Ameiva polopa 
Sterna dougal1ii 

Vanilla orchid 

Sl.T., St..J., St..x. 

St.T. 

St.T. 

St..T., Virein Gorda 

End. lubsp., Water h. 

~f.Yrtle·leaved Peperomia St.J., SUe. 

Bulletwood 

Richard's clear ..... eed 

Capa rosa 

Green turtle 
Ha ..... ksbil1turlle 
Leatherback turtle 
Brown pelican 
Pereerine ralcon 
VI Tree boa 
St. X. ground lizard 
Roseate tern 

~tay be extinct in VI 

St.X. 
Ne ..... St.J. sightings 

St..T., St..J. 

confused taxonomy. St.T., St..J. 
Last Sef:n 1900 

St.T. 

info needs updatA
SUe. 

W.I., Hieh hort. demand 

Threatened. Resident, breeding 
Endaneered, Resident, breeding 
Endangered, Mignnt, breeding 
Endangered, Resident, breeding 
Endangered, Winter mi~rant 
Endangered, Resident, breedine 
Endangered, Resident. breeding 
Threatened, migrant. breeding 

'~) 
," 
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· , Er,car.r;ered Plants and Anirr.a:! or the t:.SVirg-in Is: .. nds (Cont.) 

Vjrejn 151ands List 
~hbu)'a maoouia 
Otus nudipes newtoni 
Chordeiles gundlac:hii 
Anthracothorax dominic:ul 
Podiceps dominic:us 
Stern a a ntilla rum 
Phaethon lepturus 
Ardea herodiul 
Casmerodius albul 
Egntt.a thula 
Nycticorax nycticoru 
Ixobrychus exilil-
Anal bahamensil 
Oxyun jamaicensil 
Rallul longirostril 
Fulica caribea 
Charadriu! alexandrinus 
CatoptrophoT1.!s semipalmatus 
Puffinus lherminieri 
Aratinga pertinax 
Columba leucocf:t)hala 
Geotrygon mystacea 
~fyiarchus stolid uS 
Noctilio leporinus 
St.enoderma rufum 
Brachyphylla cavernarum 
Order Antipatharia 
Epinephelus it.ajara 

SlipPf:Tyback skink 
VI Scre£och owl 
West Indian nighthawk 
Antillean mango 
Least grebe 
Least urn 
'tlhite·tailed tropicbird 
Gt blue heron 
Great (common) egret 
Sno .... ')' esret 
Blad~·cr. night heron 
Least bittern 
.Bahama duck 
Ruddy duck 
Clapper rail 
Caribbean coot 
Sno~')' plo"'er 
Willet 
Audubon shearwat..er 
Bro ..... n·throal~d parakeet 
White·cro ..... ned pi,ec:.n 
Bridled Quail dove 
Stol id nyc a tch e r 
Fisherman bat 
Rtd fruit bat 
Cave bat 
Black coral 
Jewflsh 

Resident, breeding 
Resid£ont, breeding 
Resident, b.reeding? 
Resident, breeding? 
Resident, breeding? 
~fj5Tant, breediflg 
Resident, breeding 
Resident, breeding 
Resident, breeding 
Resident, b:-eeding 
Resident, breeding 
Resident, breeding? 
Resident, breeding 
Peripheral re sident 
Resident, breeding 
Resident, breeding 
Resident, breeding? 
Resident, brf:eding 
MigTanl, breeding 
Residf:nt, breeding 
Resident, breeding 
Resident, breeding 
Resident, breeding 
Resident, breeding 
Residf:nt, breeding 
Resident, breeding 
Marine benthic, high demand 
Marine 

The above list represents plants and animals occuring in the US Virgin 
Islands wruch are protected by either the US En9angered Species Act of 1973 or 
the VI Endangered and Indigenous Species Act of ~990 (Act No. 5665). This list is 
promulgated under Act 5665, Section l04(g) and may be revised as new 
infotmation becomes available. 

Roy E. Adams, Commissioner, DPNR 

Date 

~~. 
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APPENDIX M 

COMMENTS TO MANAGEMENT AND TECHNOLOGIES 
ASSOCIATES, INC. WORKPLAN 



Memorandum For: Theresa Gegen 

From: ger 

Date: 

Subject: Former Fort Segarra Work Plans 

As requested, attached are the consolidated USACMDA and SAlC comments to 
the Former Fort Segarra Work Plans. It is SAle's opinion.that the MTA work 
plans are not in accordance with Federal environmental requirements and 
provisions have net been made to handle Chemical Warfare Materiel as hazardous 
waste. 

If agreeable, we would like to hand carry the Old O-Field work plan and provide it 
to MTA at the Huntsville review meeting. Please let us know if we can be of any 
further assistance. 

Copies Furnished: 

Chuck Heyman 
Craig Myler 
Peggy Thompson 

-_. 
' .. 

.~ 



REVIEW OF 

DRAFT WORK PLANS 

FOR THE FORMER FORT SEGARRA 

The following are comments to the Management and Technologies Associates, Inc 
(MTA) Former Fort Segarra Draft Work Plans. These plans include a proposed Site 
Specific Work Plan (SSWP), a Safety, Health and Emergency Response Plan 
(SHERP), a Chemical Data Acquisition Plan (CDAP), a Property Management Plan, 
a Quality Control (QC) Plan, a Work, Data, and Cost Management Plan (WDGMP), 
a Defense Reutilization Marketing Office (DRMO) Turn-in Plan, a Sampling, 
Analyzing, and Relocating Non-DoD Debris Plan, and a Site Specific Environmental 
Protection Plan for Remediation of Sites in the U.S. Vugin Islands and Puerto Rico. 

Comments are divided into three sections .. Section I provides general comments 
which are applicable to all plans. Section II provides formatting suggestions for each 
plan based on the US EPA document Guidance for Conducting Remedial 
investigations and Feasibility Studies under CERCLA,' 'October '1988 •. Section m 
provides specific comments for each plan. 

1.0 Section L General Comments. 

1.1 These plans do not support a Remedial Investigation/Feasibility Study (RIIFS) 
and eventual Record of Decision (ROD) as required under CERCLA. The contractor 
has provided plans to remediate the site up to and including the point where 
vegetation is replaced. There is no process where the site is first investigated and 
then a decision is made as to how or if the site is to be remediated. In accordance 
with this general comment, the soil and groundwater sampling sections should be 
expanded to support this decision making process. Sections describing excavation 
and transportation ofUXO/OEW should be deleted since these are future actions not 
included in the current effort and are dependent on the outcome of the site 
characterization phase. 

1.2 The organizational structure for the planned efforts on Water Island should be 
clearly defined to include federal agencies. Accordingly, if an agreement has been 
reached between the Department of Interior and the Army Corp of Engineers for 
Rights of Entry on Water Island, this should be provided as a reference as well as 
any cooperative agreements between EPA and the Government of the Virgin Islands 

) for possible remediation actions. 
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1.3 The plans furnished indicate that non-DOD waste will be held on Water Island 
awaiting Government guidance. This should be coordinated with the Government of 
the Virgin Island's and DOl and then reflected in the plans as to the final disposition 
of the non-DOD waste. The plans should also address the finhl disposition of DOD 
waste found during this site characterization phase since 'there is a 500 pound 
concrete filled bomb on Water Island already and additional items may be discovered 
during sweeps and non-DOD waste movement. 

1.4 The work plan requires assistance from Technical Escort Unit (TEU) for handling 
Chemical Surety Material (CSM). Recommend that this term be changed to Chemical 
Warfare Materiel (CWM) throughout the documents for correctness and consistency. 
A detailed description/plan ofTEU's efforts should be included with these plans. 

1.5 From the text of the plans, MTA indicates that any CWM contaminated items 
and/or material as not being their responsibility. If 'CWM items are discovered 
during this site characterization phase, a detailed plan that addresses all aspects of 
recovery, handling, localized remediation, etc. for CWM must be prepared by MTA 
and supplemented with plans for other organizations that could be involved such as 
TEU. It is recognized as indicated in para 1.1 above, that excavation and the 
associated soil remediation should not be part of these plans at this time. However, 

r a strategy needs t be developed, by, the Government organizations involved, for the 
next phase of site characterization which is scheduled to start in ,Mar 93 and would 
'include these type of activities. Accordingly, it is recommended that a meeting, 
chaired by Huntsville Div., be held in the Feb 93 time frame to develop the strategy. 

1.6 Plans for handling CWM that may be found on the surface are lacking. At 
Raritan work commenced on this type of action since CEHND came on line and 
stated that it was highly unlikely that items would be found on the surface. This 
assumption was valid for that area since the surface had been swept visually and 
with magnetometers several times in the past. Therefore all found items would be 
treated as an unexpected "emergency" find and handled by TEU. However, this same 
assumption can not be made for the Former Fort Segarra. Plans must be in place to 
deal with found suspect CWM prior to work starting on site. It is unrealistic to plan 
that TEU will step in and handle any CWM finds at FFS as an emergency. 

1. 7 The tone of the entire Work Plan makes one assume the most hazardous 
material that could be found at the site is unexploded ordnance rather than CW11. 

1.8 Provisions should be made for the containment, storage and removal of 
hazardous waste. Sampling techniques should be established to categorize wastes. 
Decontamination fluids should be containerized and not disposed of without proper 
pre-disposal sampling. In addition, a plan must be established to sample excavated 
soils. The results of the sampling will indicate if the soils may be reused on the 
property or removed by a licensed waste hauler for offsite disposal. Brush and other 

2 



debris removed from the area during onsite operations should be treated in the same 
manner. 

1.9 Recommend MTA be given a copy of the site-specific· work plan entitled 
Containment and Treatment of contaminated Groundwater at Old O-Field, Aberdeen 
Proving Ground, Maryland. This document lays valuable groundwork for 
remediation actions involving CWM. In particular, the emergency procedures, 
monitoring procedures and PPE levels are applicable to the FFS remediation efforts. 

1.10 Based on the history of FFS, recommend if any unexploded ordinance is 
uncovered, it is assumed to be chemical filled and TEU assistance requested. 

1.11 Plans are deficient in terms of emergency procedures ifCWM is uncovered. The 
downwind hazard distance for the Most Probable Event (MPE) and Maximum 
Credible Event (MCE) should be estimated in accordance with DA PAM 50-6 and 
emergency response plans should be developed for these events. Consideration 
should be given to shutting down roads and/or evacuating personnel in close 
proximity to the test areas during their remediation. As a minimum, a warning 
system should be established in the event CWM is detected. In MTA's plans, local 
emergency response personnel are called in if CWM is detected. If this is to happen, 
the local emergency response and hospitals -must be trained to deal with a CWM .. ', 
emergency. MTA personnel on site should have some capability of treating these 1 
casualties. At a minimum, appropriate decontamjnation, first aid supplies including 
Nerve Agent Antidote Kits (NAAK), and a person trained in first aid for agent 
casualties should be available. 

1.12 During the recent review of plans for Former Raritan Arsenal, we recommended 
that NSCM contractors be required to develop separate medical support plans for 
each site. The generic content of such medical support plans has been previously 
provided to you, and we would strongly encourage CEHND to require MTA to develop 
a medical support plan consistent with this guidance (Reference Memorandum, SFIL
CMS, 23 Nov 92, Subject: Medical Support Requirements for NSCM Activities. This 
document is provided at enclosure 1 to these comments.). 

1.13 Reports are disjointed in terms of agent monitoring. The CDAP has SOP's on 
DAAMS, the work plan indicates the M18A2 will be used and the SHERP indicates 
the ACAMS and the M18A2 will be used. Recommend during all intrusive operations 
a continuous agent air monitor be used which monitors to the Time Weighted 
Average (TWA) level for workers. In addition, low level monitors (ACAM:S or 
MINICAMS) should be used to monitor to IDLH levels. The DAAM:S should be used 
as a backup to the ACAMS or MINI CAMS since both are subject to interference. 
Equipment capable of analyzing the sorbant tube (such as a VIKING) should be 
available on site for quick response. 
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1.14 Mustard is the only agent addressed throughout the/plan. The nerve agents 
that were used on Water Island could be unearthed and should be of equal if not 
higher concern. The hazards, monitoring plan, and mitigation plan for each agent 
must be included in the plans. i 

1.15 Chemical agent degradation products should also be analyzed for in the soil and 
groundwater samples. Typically thiodiglycol is used to characterize mustard, 
isopropyl methyl phosphonic acid and methyl phosphonic acid indicate G-series nerve 
agents. 

1.16 In the workplan, MTA identified four additional sites in which OEW/chemical 
agent filled ordnance may be buried. These include: 

- Flamingo Bay Harbor . 
- Boundary shorelines of Test Area Nos 7 and 2 and the Flamingo Bay Warehouse 
and Landfill Area 
- Salt water tidal pools around Water Island 
- Tunnels at the Old Fort (air monitoring only). 

The rationale for including these sites should be provided and the Army must make 
a determination as to whether this is warranted. How will these areas be 
investigated? 

1.17 MTA's list. of potential munitions on Water Island is incomplete. They should 
be provided a copy of the 1950 Army memorandum concerning the Dis-Establishment 
of the San Jose Project which lists the munitions removed from Water Island at the 
conclusion of the project. This document is provided as enclosure 2 to these 
comments. 

1.18 Standard Operating Procedures (SOP's) for any applicable onsite field 
operations should be included in an Attachment section of the Work Plan or the 
SHERP. The SOP's should include but are not limited to procedures for confirming 
ordnance and explosive waste (OEW) to be safe, procedures for operating field 
instruments, maintaining a field log book, soil and vegetation sample collection, 
sample shipment, chain-of-custody procedures, decontamination procedures, and field 
screening methods. 

1.19 According to the Scope of Work issued by the Army, the contractor did not 
prepare Plans which satisfy the objectives of the Scope of Work. The contractor was 
responsible for classifying the land, assisting with public meetings, preparing a plan 
for hazardous and toxic waste sampling, preparing an Engineering Cost Estimate, 
and preparing and submitting reports. These aspects were not fully addressed. In 
addition, the contractor added tasks to their scope including locating, identifying, and 
disposing of UXO/OEW. These tasks are not part of the objective. 
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1.20 The SSHP/SHERP provided to accompany the SSWP ;was written by Ebasco, 
Inc. and therefore there is a lack of continuity between this document and the other 
plans. The SSHP/SHERP was written as a generic Health and Safety Plan for work 
performed at test areas 1 through 8. 

1.21 The Community Relations section of the Guidance for Conducting Remedial 
Investigations and Feasibility Studies Under CERCLA, October 1988, recommends 
that "at a minimum, the plan must provide for a site mailing list, a conveniently 
located place for access to all public information about the site, an opportunity for a 
public meeting when the RIIFS report and proposed plan are issued, and a summary 
of public comments on the RIIFS report and proposed plan". Public notification of the 
availability of the SSWP is required upon finalization of these documents. In 
addition, the Scope of Work requires that the contractor assists with public meetings. 
The "public" should be defined. Is the effected public limited to people on Water 
Island or does it include people on nearbly islands (i.e., St. Thomas)? 

1.22 MTA should obtain a copy of the Virgin Island Codes and associated 
regulations. Certain plans and approvals are required prior to disturbing the land. 
In addition, most of these sites are within close proximity to the shore and 
wetland/coastal management regulations may apply. 

1.23 Personnel responsibilities and authorities should be- included in the same . '') 
document, not spread across'several. For example; the Work, Data, and Cost 
Management Plan (WDCMP) describes the authority of the mT and the QC 
personnel but the duties of the IHT and the QC personnel are described in the 
SHERP and in the QC plan without reference to the wnC:MP. 

1.24 All plans should have their pages numbered. 

2.0 Section II. Suggested Formats 

In order for these plans to be more effective, it is recommended that the 
organizational structure follow the industry accepted format for remedial 
investigation/feasibility studies (RIIFS) work plans as outlined in Tables 2-3, 2-4 and 
Appendix B of the US EPA document Guidance for Conducting Remedial 
Investigations and Feasibility Studies Under CERCLA, October 1988. Based on these 
Guidelines, the work plans should be structured as follows. 

2.1 Suggested Format for The RIJFS Work Plan 

Executive Summary 

Introduction 
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Site Background and Setting 
Initial Evaluation 

Type and volumes of waste present 
Potential pathways of contaminant migration/preliminary public health and 

environmental impacts 
Preliminary identification of operable units 
Preliminary identification of response objectives and remedial action 

alternatives 

Work Plan Rationale 
DQO needs 
Work Plan approach 

RIIFS 
Costs and Key Assumptions 
Schedule 
Project Management 

Staffing 
Coordination 

References 

Appendices. 

2.2 Suggested Format for the Sampling and Analysis Plar (SAP) 

Recommend this plan be divided into a Field Sampling Plan (FSP) and Quality 
Assurance Project Plan (QAPP) 

2.2.1 Field Sampling Plan 

Site Background 
Sampling Objectives 
Sample Location and Frequency 
Sample Designation 
Sampling Equipment and Procedures 
Sample Handling and Analysis 

2.2.2 Quality Assurance Proj ect Plan 

Title Page 
Table of Contents 
Project Description 
Project Organization 
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QA Objectives for Measurement 
Sampling Procedures 
Sample Custody 
Calibration Procedures 
analytical Procedures 
Data Reduction, Validation, and Reporting 
Internal Quality Control 
Performance and Systems Audits 
Preventative Maintenance 
Data Assessment Procedures 
Corrective actions 
Quality Assurance Reports 

2.3 Suggested Format for The Health and Safety Plan (SSHP/SHERP) 

- The name of the site health and safety officer and the names of key personnel and alternates 
responsible for the site safety and health. 
- A health and safety risk analysis for existing site conditions, and for each site task and 
operation. 
- Employee training assignments. 
- A description of personal protective equipment -to be used by employees for each of the site 
tasks and operations being conducted.· 
- Medical surveillance requirements. 
- A description of the frequency and types of air monitoring, personnel monitoring, and 
environmental sampling techniques and instrumentation to be used. 
- Site Control measures~ 
- Decontamination procedures. 
- Standard operating procedures for the site. 
7 A contingency plan that meets the requirements of 29 CFR 1910.120(n(l) and cn(2). 
- Entry procedures for confined spaces. 

3.0 Section ill. Specific Comments. 

3.1 Specific Comments regarding the Site Specific Work Plans. 

A comprehensive Site Background and Setting section should be summarized in the SSWP. This 
section should include but is not limited to a description of each test area, the buildings currently 
on the property, the proximity of the site to surrounding wetland areas, the site accessibility to 
the public, the groundwater flow direction, the site geology and hydrology, and a figure depicting 
the site and abutting properties. Infonnation applicable to this section can be found in the 
previously written Final- Draft Work Plan/or OEW Remediation at Former Fort Segarra Water 
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Island, U.S.V 1. prepared/or the U.s. Army Corps of Engineers by;,Ebasco Services, Inc. dated 
March 5, 1992. 

. 
The field log book is not mentioned in the SSWP. Reference to a bound, field logbook should 
be located in one section of this document It is recommended that there be a separate section 
outlining the general use of a field log book in the SSHP/SHERP, CDAP, and Sampling, 
Analyzing, and Relocating Non-DoD Debris Plan. . 

The SSWP is a comprehensive list of field tasks to be accomplished at Water Island. The SSWP 
does not address the proposed methods to perform the field activities. The methods, including 
Standard Operating Procedures should be expanded. 

The project schedule should be outlined in the SSWP. Schedules for personnel training on the 
use of equipment should be outlined in the SSSHP/SHERP. 

An Emergency Response Plan should be included in the SSWP. 

Page 1, paragraph 1.1: Reference is made to the SSSHP and CDAP as Attachments II and ill, 
respectively. The CDAP is not labelled as Attachment ill and an Attachment I could not be 
located. 

Page 1, paragraph 1.2.1: Project objectives should be re-written based on the general comments 
and the Anny Scope of Work. It should be noted that if ordinance is uncovered, it is most likely 
to contain CWM. The statement that the objective is to locate UXO/OEW is misleading. 

Page 9, paragraph 3.2.2: The use of a portable cellular phone has the potential for a security 
problem. Recommend the acquisition of a phone with at least 10 channels to abate this situation. 

Page 10, Paragraph 3.3.2.2: A reference is made to a "Wyle" work crew. What is that and how 
does it fit into the reporting structure? 

Page 11, paragraph 3.3.6: Will the Quality Control Specialist be responsible for 
calibration/QNQC of the low level chemical monitors that will be required to suppon work at 
Fon Segarra? 

Page 13, paragraph 3.4.4 and 3.4.5: These positions should have additional qualifications such 
as QC background and safety experience/training. The UXO Supervisor should be a different 
person from the Quality Control Specialist and the Site Safety Officer. 

Page 13, paragraph 3.4.7: The First Aid/CPR Attendant should have knowledge of treating a 
person potentially contaminated with CWM. At a minimum, he should know how and when to 
administer the Nerve Agent Antidote Kit. 

Page 14, paragraph 4.0 Equipment: Most of these sections refer to Appendices which are not 
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available. It is common industry practice to attach any operating instructions or manuals for field 
equipment to the SSWP in the Appendices section. All equipr.lent to be used in the field should 
be listed in the Work Plan with a brief description of the equipment, its· purpose in the field, 
calibration methods, and background levels. A section should be included on decontamination 
monitoring equipment 

Page 14, paragraph 4.3.1 and 4.3.2: Active magnetometers, GPR and communications equipment 
may trigger explosives on electric fired munitions. Provisions should be made to use passive 
magnetometers. Magnetic and acoustic precautions should be observed. Precautions should be 
taken and contingency plans prepared for using electronic transmitting equipment or exposed 
antenna leads. Site specific sampling equipment and explosive sensitive sampling methods such 
as non-sparking tools, non-conductive clothing, and shock/friction sensitive sampling methods 
should be addressed in the Work Plan and the SHERP. There is no mention of precautions to 
be used during geophysical work and this health and safety aspect should be addressed. 

Page 15, paragraph 4.4: This section should be expanded to outline Chemical Monitoring 
Equipment or Air Monitoring Equipment. 

Page 17, paragraph 5.1: This information should include time estimates for the work described, 
where available. 

Page 18, paragraph 5.1.2 Second subpara. It does not appear to make sense to move all debris 
from other areas to what could potentially be the most contaminated area on the island. 
Recommend one staging area be established where-in the material only needs to be moved once. 
Provisions for the storage of hazardous waste should be identified. At each site, soil which is 
potentially contaminated should be segregated from "clean" soil. Potentially contaminated soil 
should be stored in a bermed area which is covered with plastic. 

Page 19, paragraph 5.2.1.2: This paragraph does not make sense. 

Page 19, paragraph 5.2.2.1: All personnel working on site must meet the requirements of DA 
Pam 40-8. 

Page 20, paragraph 5.2.3 Task 3 - Equipment Preparation: The plan does not indicate when 
Precision and Accuracy Studies will be conducted for low level chemical agent monitoring 
equipment. 

Page 20, paragraph 5.2.4.1: Topo surveys have already been conducted for these sites. 

Page 21, paragraph 5.2.4.4: Magnetometer sweeps should be done prior to installing fences. The 
fence must be labeled lAW applicable Federal, State and local laws. 

Page 22, paragraph 5.3.2 Task 2 - Site Establishment: This paragraph should include a 
discussion of required monitoring that needs to occur at the entrance to an exit from one zone 
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to the other. 

Page 24, paragraph 5.3.3.3: See general comment on air monitoring. Sample screening for agent 
prior to shipment to labs for analysis needs to be addressed. Verificati6n that items are free of 
contamination needs to be done on materials removed from clean-up areas. Criteria to determine 
items are agent free and who will cenify items needs to be determined. This section seems to 
imply that the SSO will actually conduct the monitoring. Please clarify. It does not appear that 
the UXO escort (as opposed to any sort of escort) is required if the SSO is required to have 
seven years EOD experience. 

Page 25, paragraph 5.3.3.6: Define "appropriate actions." 

Page 25, paragraph 5.4: Recommend a pre-operational safety survey be conducted which would 
be a "dry-run" walk-thru that is performed before the actual task is initiated to better assess the 
safety status of the people who will do the tasks. A pre-operational survey should also be 
conducted prior to subsurface investigation. 

Page 25, paragraph 5.3.3.9: FM 9-15 is obsolete and only applies to combat Recommend the 
draft AR 385-61 and DA PAM 385-61 be followed for chemical deeon procedures. 

Page 26, paragraph 5.3.4: How will the disposition of materials be detennined? 3X materials 
must be handled in accordance with AR50-6~ 

Page 27, paragraph 5.3.4.5: What will happen if the GPR sweep indicates excavation may be 
required? 

Page 27, paragraph 5.3.4.6: What is the objective of the soil sampling. This should be defined 
upfront Is it to characterize the site? Soil samples should be screened for all suspected 
chemical agents, not just mustard. In addition, the soil should be analyzed for chemical agent 
breakdown products. Samples that are found to contain mustard still must be shipped to the 
laboratory. 

Page 27, paragraph 5.3.4.7: Will TEU be called in if CWM is identified? What emergency 
procedures will be taken? CWM/UXO items should be photographed and a report produced for 
each item found. See general comment on air monitoring. 

Page 27, paragraph 5.3.4.8: Please define CWM contamination. 

Page 28, paragraph 5.3.4.13: This section should address CWM personal and equipment 
decontamination. 

Page 29, paragraph 5.3.5.4: Will an onsite capability be present to analyze results of soil 
sampling to determine if there is the presence of agent? 
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Page 29-30, paragraph 5.3.5.5: If CWM is detected, backup monitors should be used to confmn 
the presence of CWM. What are the emergency procedures? What level of Personnel protective 
equipment will be used? M 18A2 Chemical Detector Kits are not sensitive enough to ensure 
worker safety. Recommend the use of ACAMS or MINICAMS for air monitoring with 
confmnation being done on DAAMS tubes. 

Page 30, paragraph 5.3.5.7: It is unlikely that even safe UXO/OEW will be moved to the 
Roosevelt Roads Naval Station for disposal. The temporary storage of these materials will most 
likely remain on Water Island until the final disposition is decided. 

Page 31, paragraph 5.3.4.11: Requirements for reporting the identification of chemical agents 
or alanns on monitoring equipment should be identified. Requirements for reporting accidents, 
incidents, and releases to the Anny, local authorities, etc., should also be addressed in this plan. 

Page 31, paragraph 5.3.6.1: How will individuals working on the site know that they have 
encountered CWM? 

Page 32, paragraph 5.3.7.2: This whole paragraph should be deleted from the workplan along 
with all mention of excavation at this stage. 

Page 34, paragraph 5.4.3: What will be the disposition of equipment that comes in contact with \ 
CWM, Le., 3x material? } 

Page 35, paragraph 5.4.5.2: Recommend Cholinesterase levels be re-checked and compared to 
the baseline. Medical certification must be lAW DA Pam 40-8. 

Page 36, paragraph 5.5: MTA identified four other areas as potential targets for dumping OEW 
of CWM. They need to expand how they plan to investigate the Flamingo Bay Harbor and salt 
water tidal pools and Tunnels at the Old Fort. What is the basis for selecting these sites for 
initial investigation? 

Page 36, paragraph 5.5.1.1: If GPR indicates anomalies under the tennis courts, will these be dug 
up? 

3.2 Specific Comments regarding the Safety, Health and Emergency Response Plan 

Page 1.0: The SSHP/SHERP provided to accompany the SSWP was written by Ebasco, Inc. and 
therefore there is a lack of continuity between this document and the other Plans. The SHERP 
was INritten as a generic Health and Safety Plan for work performed at test areas 1 through 8. 
It is recommended that a revised SSHP/SHERP be prepared which provides all the pertinent 
information to !he site and applies to MT A, Inc. personnel. 

Page 2, paragraph 1.2: Change AR 50-6-1 to AR 190-59. In addition, this work should be done 
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in accordance with local or U.S. Virgin Island Territorial Regulations, OSHA regulations, 
CERCLA requirements, and AR 365-61 Anny Toxic Chemical Agent Safety Program and DA 
PAM 385-61 Toxic Chemical Agent Safety Standards. Potentially applicable Virgin Island Codes 
are as follows: I 

12 V.IC.§2 Protection of Indigenous Endangered and Threatened Fish, Wildlife and plants 
12 V.I.C.§3 Trees and Vegetation Adjacent to Water courses 
12 V.I.C.§7 Water Pollution Control 
12 V.I.C.§9 Air Pollution Control 
12 V.I.C.§ 13 Environmental Protection 
12 V.IC.§21 Coastal Zone Management 
19 V.I.C.§56 Solid and Hazardous Waste Management 
23 V.I.C.§9 FIre Prevention Code (Includes storage and transport of explosives. 
23 V.I.C.§ 10 Emergency Telephone No. 
23 V.I.C.§ 12 Emergencies and Major Disasters 
29 V.I.C.§5 Public Planning and Development, Building Codes 

Page 3, paragraph 1.3: When will the FireIPolice/Ambulance be asked to respond? Will they 
be prepared to respond to an emergency involving CWM? 

Page 3, paragraph 1.4: Tasks states that soil samples will be collected but does not mention 
sampling of debris or water as requested in the Department of Anny Statement of Work. 

Page 4, paragraph 2.1: A more complete listing of items on FFS can be obtained from a memo 
outlining the disposition of these items. Some of these items may not have been involved in 
testing on Water Island but they have been stored there. 

Page 5, paragraph 2.2: See comment above 

Page 8, paragraph 3.0: The site specific personnel listed do not match the personnel resumes 
listed in the CDAP. New OSHA regulations now require onsite health and safety personnel to 
have Blood Borne Pathogens training and this is not listed in the requirements sections. If 
changes to the field team are made or training is performed, a revised addendum should be 
issued. 

Page 11, line 9: The text states that the "UXO Safety Supervisor is responsible for health and 
safety relating to chemical agent" however, this person has no demonstrated chemical agent 
safety background. 

Page 11: This page references a "site specific SHERP". When will that document be available? 

Page 13, paragraph 4.1: Materiel Safety Data Sheets should be included for each of these items. 
Possible breakdown products should be listed and the MSDS for these chemicals should be 
included. It should be noted that mustard is a carcinogen. Add CG to the list of chemical 
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agents. Other records show that CO (phosgene) was present on Willer Island and it would be 
prudent to be aware of the hazards of the materiel. 

Page 14, Table 1: This table does not contain the most up-to-date tenninology or information 
concerning agent standards. The Army has recently re-characterized these agent standards as 
"Airborne Exposure Limits" in DA PAM 40-8 and 40-173. The General Population Airborne 
Exposure Limits for lID and L are 0.0001 mglm3 (HD) and 0.003 mglm3 (L), taken as 72-hour 
TWA. The Worker Airborne Exposure Limit for Lis 0.003 mglm3 (measured as L, and taken 
as an 8-hour TWA). The source emission limits for GA and GB are 0.0003 mglm3; for mustard 
0.003 mglm3 (for non-combustion sources) and 0.03 mglm3 (for combustion sources or stacks); 
and for lewisite, 0.03 mglm3 (measured as lewisite). All source emission limits are ceiling 
values, not one hour TWA. The Army has also established worker and general popUlation 
airborne exposure limits for GA which are identical for those for GB. The sources for these 
changes is DA Pam's 40-8, 40-173~ and AR 385-61 (recently released to the field in draft form 
by the authority of the Director of Army Safety Center). Since there are no records of VX being 
on Water Island, YX should be removed from this table. Also, similar information should be 
provided for CK, CG and PCBs. 

Page 16, Section 4.2.2: Some of the hazards listed in the section have mitigating measures 
provided and some do not. The section should be consistent and provide identification and 
mitigation for all hazards. 

Page 17, paragraph 4.2.5: A CGlli guidelines are not appropriate for use in establishing work rest 
cycles for encapsulating protective clothing. The ACGIH Threshold Limit Values (TLV's) only 
apply to light summer clothing, and ACOlli has stated that heat exposure 1L V's for special 
clothing should be established by an expert. The contractor should be directed to use heat stress 
guidelines developed by NIOSH/OSHA/USCG/EPA for hazardous waste site activities, 
specifically Table 8-10 of the Depanment of Health and Human Services (NIOSH) Publication 
No. 85-115, Oct 85, Occupational Safety and Health Guidance Manual for Hazardous Waste Site 
Activities. 

Page 18, paragraph 4.2.6: If, in the opinion of the industrial hygienist, workers will likely be 
exposed to excessive steady-state noise levels, provisions should be made to enter these workers 
into a hearing conservation program in compliance with 29 CFR 1910.95. This would include 
baseline audiometric evaluations. 

Page 18, paragraph 4.2.7: This paragraph indicates that "The products of the decontamination 
procedure will not contain hazardous materials." This is a serious assumption which should not 
be made unless all products associated with decontamination are sampled and the analysis 
reviewed. Until that time, all decontamination products should be treated as though they were 
contaminated with hazardous materials. In addition, the first sentence is not valid. Some 
contamination will not be visible. 

Page 18, paragraph 4.2: Include hazards from severe weather conditions and other natural 
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hazards. 

Page 19, Table 2. Activity Hazard Analysis. CWM hazard should be added. PPE and monitors 
should be listed as the mitigation measure. Table 2 does not provide sufficient detail to be a 
useful hazard reduction document. The table is insufficient to describe' the hazards likely to be 
encountered, and the actions taken to mitigate or abate the hazard. Moreover, it does not appear 
that the mitigation measures are matched up properly to the hazards. For example, in at least 4 
instances, the mitigation measure keyed to the hazard of "heat stress" is "avoid snakes." More 
attention should be given to heat stress prevention, along the lines described in the Depanment 
of Health and Human Services Publication No. 85-115, Oct 85, Occupational Safety and Health 
Guidance Manual for Hazardous Waste Site Activities. 

Page 21, paragraph 5.4: Site specific hazard training needs to include first aid for chemical agent 
exposure. 

Page 22, paragraph 5.8: All visitors on site should be restricted from the exclusion zones or, if 
they must enter the exclusion zones and are under the supervision of experienced site workers 
must have a minimum of 24 hours OSHA training and one day of on the job training. Project 
officers, even if they visit the site infrequently, should have completed the 40 hour OSHA 
training, three day on the job training requirement. 

Page 24, paragraph 6.0: Level D should include a slung mask or escape pack to be, used in the 
event CWM is detected. Level A suits specially designed to prevent agent penetration should 
be available in the event of a CWM emergency. This plan should be more specific in terms of 
the types and brands of PPE to be used. Not provided for review were the "Corporate PPE 
Program" and "Corporate Respirator Protection Program." We need to review these documents 
before we can assess the adequacy of those program elements. 

Page 24, paragraph 6.1: This section indicates that "if chemical agent is detected" personnel 
protection levels will be upgraded based on action levels in Table 3. Table 3 is for dust detection 
and the levels cannot be applied to mustard or other chemical agents. No mention is made as 
to how the contractor will confinn positive ACAMS alarms for HD or nerve agents. This needs 
to be addressed. Also, M9 respirators are not authorized for use by contractor personnel in this 
program. Only NIOSH/OSHA approved respirators may be worn. 

Page 26, Table 3: Action levels for chemical agents should be included in this table. 

Page 28, Level B: In other sections of the document (p. 24 and p. 32), the contractor states that 
when CWM is found, the rest of the work on the site will be done in Level B. Yet here it 
indicates that Level B work is not anticipated for the site. Procedures need to be developed in 
auvance for any Level B operations. Moreover, the contractor should ensure that OSHA Level 
B equipment is available onsite for emergency rescue operations in the event this is required. 

Page 32, Paragraph 7.0: This section should indicate that monitoring will be conducted to 
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evaluate personnel exposure. This section does not address what agents will be monitored, the 
frequency of monitoring in non-intrusive operations, what background readings are acceptable. 
the best available monitoring equipment, and procedures if action levels are exceeded. 
Contaminated dust is men'tioned as a potential hazard. therefore dust monitoring should also be 
perfonned on site. 

Page 32, paragraph 7.1: Recommend DAAMS tubes be used as a backup measure to verify any 
ACAMS alarms. This section contradicts paragraph 6.2 in tenns of protective clothing. This 
section should indicate what agents will be monitored for. 

Page 32, paragraph 7.2: Since ACAMS can only detect one agent type at a time, multiple 
ACAMS may be needed. The section should be modified to reflect this. 

Page 33. paragraph 7.3: Describe personnel monitoring equipment. The frequency of 
physiologic monitoring should be conducted as specified in Table 8-10 of the DHHS publication 
85-115. The concept of "adjusted temperatures" must be specifically addressed to ensure that the 
contractor is not simply relying on dry bulb temperatures. 

Page 33, paragraph 7.4: The content of these examinations is hazard specific, and requires the 
contractor to furnish the examining physician a complete inventory of chemical. biological and 
physical exposure hazards, along with relevant medical surveillance documents. Note that, since 
GB and GA will be part of the potential exposure hazards, the contractor must (as a minimum) , 
conduct both preplacement and tennination Red Blood Cell Cholinesterase' (RBC-CbE) assays 
on all contractor employees with exposure potential. This can be arranged through HSACMDA. 
DA Pam's 40-8 and 40-173 detail the relevant medical surveillance guidance. 

Page 35, paragraph 8.2: Recommend the exclusion zone be referred to as only that throughout 
the documents (delete reference to restricted work zone). 

Page 38, paragraph 10: Personnel decontamination procedures should be established in the event 
there is contamination. The proposed methods to perform decontamination of equipment. 
personnel, and machinery should be included. Decontamination should be performed in a 
centralized decontamination area or on a decontamination pad where decontamination fluids can 
be containerized. The contractor must be advised that only 5 percent sodium hypochlorite is 
authorized for skin decontamination for chemical agents. 

Page 39, paragraph 10.2: Equipment Decontamination and Disposal of Contaminated Materials 
states that "Discarded protective clothing will be disposed of in plastic bags." Those plastic bags 
will contain potentially hazardous waste and should be containerized and properly disposed of 
by a licensed waste hauler along with cont.1inerized excavated soils and decontamination fluids. 
Decontaminating heavy equipment with a stearn cleaner until no signs of visible contamination 
remain will not work for CWM contamination, 

Page 39/42/43 are not consistent. Specify level B or level C. 
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Page 41, Table 4, Section 1: Define where the equipment will be decontaminated. Indicate how 
containment of washing liquids will be accomplished. 

Page 44, last line: Provide the consequences for violating these forbiddCn practices. 

Page 46, paragraph 11.4: Have appropriate VI personnel becn consulted to determine if any 
utility lines are in the vicinity of the test sites? Electrical wiring and apparatus safety procedures 
will be conducted in accordance with OSHA Standard 29 CFR 1926, Subpart K, Not 29 CFR 
1910.137(2). 

Page 49, paragraph 11.6 Excavations and 12.0 Unexploded Ordinance should be removed. These 
tasks are not listed in the Scope of Work provided by the Army. 

Page 53, paragraph 11.9: What will the procedures be if the fire is believed to involve CWM? 

Page 55, lines 1 & 2: An individual with significant hypertension should not be allowed to wear 
OSHA level A or B protective equipment, unless under good control and authorized by the local 
medical authority. Diastolic hypertension in excess of l00mm Hg is a relative contraindication 
to wearing such equipment. 

Page 57, paragraph 11.10.6 See previous comments regarding heat stress. 

Page 58, paragraph 11.13: This paragraph should be modified to read "Vector Borne Diseases," 
and discuss the preventive measures (to include immunization or chemophylaxis) for all vector 
borne diseases which may be endemic on Water Island or the Virgin Islands. The contractor 
needs to obtain a disease surveillance report from the CDC in order to assess these threats and 
provide such information. For example, diarrheal diseases or arthropod-borne diseases may be 
more of a threat than ticks. 

Page 60, paragraph 11.14: The USACE Safety and Health Requirements manual should be 
available on site. 

Page 61, paragraph 12: Based on the history of Water Island, and specifically, the test areas 
undergoing remediation, recommend all uncovered UXO' s be assumed to be CWM. MT A should 
backoff at that point and TEU should be called in to make a determination. 

Page 61, paragraph 12.3: Define "Technical Support Team" referenced in this section. 

Page 62, paragraph c.6: Add the word" stonn" to the end of this sentence. 

Page 73, paragraph 13: Address emergency procedures if a chemical hazard is present. Address 
re-entry procedures should an alarm be sounded. Address procedures if CWM is identified, i.e., 
security, notifications, etc. The chain of command in the event of an emergency should be 
outlined. Who provides medical care if a person is contaminated with CWM? 
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Page 73, paragraph 13.1.1: An injury in the RWZ must necessitate'decontamination steps be 
perfonned before transportation to the support zone and/or to a medical facility. Otherwise, other 
personnel including those people who would render medical assistance;are at risk of being 
exposed to chemical contamination. 

Page 74, paragraph 13.1.2: The contractor has not adequately addressed the requirements for 
onsite contingency medical care. Given the remoteness of the site, delays in evacuation, and the 
uncertain nature of medical care availability on St. Thomas, the contractor will require onsite 
medical capability beyond frrst aid. 

Page 78-79, paragraph 13.1.12 and 13.1.13: The requirements for medical supplies and 
equipment and medical evacuation are not sufficiently addressed or detailed to ensure that injured 
or ill employees will be cared for. The contractor should be encouraged to explore the possibility 
of contracting for onsite and contingency medical care in a more comprehensive manner. 

3.3 Specific Comments regarding the Chemical Data Acquisition Plan 

The CDAP does not address the collection of data from near real time monitors such as can be 
accomplished using the ACAMS or MINICAMS. These instruments are capable of monitoring 
at TWA levels which would provide data on contamination and also address worker safety. 
According to the Scope of work issued by the Department of the Anny, the "CDAP shall explain 
the methods and techniques the contractor shall use in the sampling of soils, debris, and water. 
This sampling plan shall include methods the contractor will use to ensure accurate sampling is 
done. It will also describe the methods to be employed for decontamination of equipment to 
prevent cross contamination of samples. The CDAP should be revised to expand the accurate 
sampling methods for soil and water and include sampling of debris. 

Page. 3, paragraph 3.1: Other chemical agents are an equal or greater health hazard than mustard. 
Monitoring should not be limited to mustard. Chemical agent should be monitored to the ceiling 
value level for nonagent workers and the general population. See Table 2-4 of AR 385-61. 
What onsite monitoring capability will MTA/SRI have? Will they need to stop work until a soil 
sample is analyzed. What kind of turnaround will they have? 

Page 3, paragraph 3.2: Standards should be included for other possible agents on Water Island 
to include CG (phosgene). 

Page 5, Figure 4-1: Project Organization is blank. Include figure in final report. 

Page 6, paragraph 5.2.1: \\!hat is the purpose of this soil sampling. It is too sparse to provide 
a determination as to the contamination of the site. How deep are soil samples taken? What 
chemicals will the soil be analyzed for? Proposed locations should be depicted on a figure. Are 
there cenain depressions or other site characteristics which warrant concentrated sampling? The 
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need to field screen samples for the presence of agent is not addressed in the procedures. 
Methods for analyzing for agent and degradation products are available through the U.S. Army 
Toxic and Hazardous Material Agency. 

Page 6, paragraph 5.2.2: Background Samples mentions sample collection, but does not state if 
quality control samples such a trip blanks, sample duplicates/replicates, rinsate samples, andlor 
other QNQC samples will be collected from the site. 

Page 6, paragraph 5.3: General Information and Definitions described sample packaging and 
shipment This is general information which should be provided in a SOP which should be 
attached to the CDAP. 

Page 7, paragraph 5.4.1.2.1: describes the preparation of decontamination solutions. All 
information regarding decontamination should be in the SSSHP/SHERP. 

Page 7, paragraph 5.4.1.2.2: There are no guidelines for the placement of monitoring equipment 
nor does the plan address the type of equipment to be used. Responsibility for the operation of 
the low level monitoring equipment needs to be identified. The note indicates "If monitoring 
device(s) detect mustard at any time", what level of detection is being used as the action level? 
"Mustard" should be changed to "chemical agent" since other than mustard was tested on Water 
Island. 

Page 7, paragraph 5.4.1.2.4 and 5.4.2.2.4 are descriptions of sample bottle labelling. This 
information should be provided in an SOP which should be attached to the CDAP. 

Page 8, paragraph 5.4.1.2.6 and 5.4.2.2.6 describe affixing labels to the correct bottle after soil 
and water sample collection. It is common industry practice to pre-label bottles to avoid this 
problem. 

Page 8, paragraph 5.4.1.2.9 and 5.4.2.2.9 recommend using inert plastic for sampling equipment. 
Plastic coming in contact with sample material could introduce semivolatile organic compounds 
into the sample. 

Page 8, paragraph 5.4.1.2.15 and 5.4.2.2.15 state "Combine all used decontaminant with used 
washing solution to decontaminate residual chemical agent in the washing solution. Allow 
mixture to stand overnight to ensure complete decontamination. Dispose of mixture by pouring 
slowly, with liberal dilution by running water, into a drain connected to a sanitary sewer line or 
as otherwise required by local, state, or federal law." Provisions should be made for the 
containment, storage, and removal of decontamination fluids, excavated soils, and used personal 
protective equipment. Decontaminati~m fluids should be containerized and not disposed of 
without proper pre-disposal sampling. A storm water permit would need to be applied for and 
if approved, the liquids may be released to the municipal water treatment system. 12 
V.I.C.§7.185 (g)(1) Prohibits the discharge of any radiological, chemical or biological warfare 
agent. 
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Page 9. paragraph 5.4.2: What is the purpose of the sampling of standing water? What will it 
be analyzed for? Recommend standing water and groundwater be sampled and analyzed at each 
test area and down gradient from the test areas. These samples should be analyzed for chemical 
agents and their degradation products. Methods for analyzing for agent and degradation products 
are available through the U.S. Army Toxic and Hazardous Material Agency. 

Page 9. paragraph 5.4.2.2.4 describes using paper towels or other disposable material to dry off 
containers. The paper towels or disposable material used to dry sample bottles or other materials 
which are potentially hazardous must be containerized with other PPE and disposed of by a 
licensed waste hauler. 

Page 12. paragraph 6.0 Sample Chain of Custody. Packaging and Transportation should be an 
SOP. attached to the CDAP. 

Page 12. paragraph 6.1.3 Preservation states that the only means of preservation will be blue ice. 
This section should address what temperature is necessary to maintain preservation based on the 
analytical procedures. 

Page 12. paragraph 6.2: Samples must be shipped lAW DOT standards. How long are samples 
viable. how fast must they be shipped? 

>'. 
Page 12. paragraph 6.3 Chain of Custody should reference Annex C which depicts the Chain of . I 
Custody forms. 

Page 14. paragraph 7.2 Soil Sample Preparation and 7.3 Water Sample Preparation present 
information which is not applicable to the CDAP. This information should be included in a 
Scope of Work which is issued to the laboratory. 

Page 19. paragraph 9.0: Add the following references: AR 190-59. Chemical Agent Security 
Program. AR 190-61, Chemical Agent Safety Program. and applicable U.S. Virgin Island Codes. 

Annex E SRI Quality Assurance/Quality Control Plan should be removed from the CDAP and 
included in the response to the Scope of Work received from the laboratory. 

3.5 Specific Comments regarding the Property Management Plan (PMP) 

The proposed PMP submitted by MT A, Inc., does not include all of the infonnation requested 
in the Scope of Work. The PMP does not provide lists of field and office equipment, equipment 
sources, expected costs, and price quotes. 

Appendix B " Control of Property in Possession of Cona-actors" referenced in Section 2.0 
References could not be located. In Section 5.0 Accountability a second Appendix B 
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Government Property Tracking Log is referenced. 

The documents comprising Appendix A Job Site Inventory Record, Appendix B Government 
Property Tracking Log, Appendix C (no title), Appendix D (no title) should be labelled. 

3.6 Specific Comments regarding the Work, Data, and Cost Management Plan (WDCMP): 

Data and cost management are not discussed in this report. 

Figures 1 and 2 were not referenced in the text 

Page 4, paragraph 1.6: Provide reporting requirements and subcontractors involved in this work. 
Information on the chain of command between the COE, MT A and the subcontractor should be 
provided in greater detail than in figure 2. In addition, it appears to contradict figure 1 in the 
site specific work plan. 

Locating, identifying, and disposing of UXO/OEW by excavation or other means should not be 
addressed in any of the MT A, Inc. documents and mention of it should be removed from the 
WDCMP. Section 5.3 through Section 9.0 of the WDCMP describes the flagging of surface 
OEW, debris, and subsurface anomalies for removal by excavation by UXO/OEW Team 3. 
These sections also describe staging areas and transporting UXO/OEW. Performance of these 
tasks would initiate response actions not previously established. Excavation and movement of 
UXO/OEW or potentially contaminated soil would be in direct conflict of CERCLA. 

Section 5.5 Clearing of UXO/OEW!feam 3 states that the "UXO Technician will also identify 
the status of the item". The procedures for identifying the status of the UXO should be included 
in an SOP in the SSWP. 

3.7 Specific Comments regarding the Quality Control (QC) Plan: 

According to the Scope of Work provided by the Department of the Army, the Quality Control 
Plan "should include, as a minimum: 1) equipment testing and calibration, 2) performing and 
documenting QC field inspections, 3) monitoring proper functioning of all electronic equipment, 
and 4) OEW identification briefings." The QC Plan provided by MTA, Inc. should be revised 
to include the above topics in the text. In addition, this plan should be formatted in accordance 
with CERCLA guidance documents as indicated in previous comments. 

The Audit section presents information regarding QC Audits but does not address 
nonconformance or corrective actions which should also be included in the Quality Control Plan. 

The pages of the document should be numbered. 
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Section 1. Premobilization Phase: The infonnation provided in this section does not describe the 
QC activities that will occur, rather it describes the standards and qualifications for various 
activities. This section should be rewritten to explain what QC activities will occur during this 
~~~ I 

Section 2. Mobilization Ph~e: Provide the frequency in which these inspections will OCCUT. 

Section 3. Remediation Phase, Paragraph 3.3 and 3.4: Indicate what authority the Safety 
Supervisor OT nIT have to prevent unsafe actions. QC personnel should have authority to 
prevent/stop actions that are not in accordance with procedures, not necessarily unsafe actions. 
That should be the responsibility of everyone; especially the safety staff. 

Section 3, paragraph 3.4: Packaging, transponing, and disposal of UXO/OEW should not be 
included in the QC Plan ~ it is not part of the scope. 

Annex A: AR 190-59 Chemical Agent Security Program and AR 385-61, Army Toxic Chemical 
Agent Safety Program should be added to this list. 

Annex B should be included before completion of the review. 

The following procedures are missing or blank: QC Procedure 1.3.1, 2.2.1, 2.3.1, 2.4.1, 3.2.1, 
3.3.1. 3.4.1. 3.5.1, 3.6.1, 3.7.1. 3.8.1, 3.9.1, 3.10.1.4.1.1.4.2.1, 4.3.1, 4.4.1. 

The following procedures iist "Specific tools/equipment used in this operation include but are not 
limited to:" and there is no accompanying list of equipment. If there are no tools/equipment then 
the statement should be removed or "none" should follow the statement. QC Procedure 2.2.1, 
2.4.1. 3.3.1, 3.4.1, 3.5.1, 3.6.1, 3.7.1. 

QC Procedure 2.1.1: AR 190-59, Chemical Agent Security Program, should be added to the list 
of Standards and References. 

QC Procedure 2.3.1: AR 190-59, Chemical Agent Security Program, should be added to the list 
of Standards and References. 

QC Procedure 3.4.1: CWM should be included as a hazard to which exposure should be limited. 

QC Procedure 3.8.1 Inspecting Project Documentation, subsection SOPs states that "QC personnel 
will compare actual site operations with procedures". Standard Operating Procedures are not 
provided for comparison, but are designed to be followed during field work. 

QC Procedure 3.10.1: MTA should research local environmental regulations and include 
applicable requirements as standards to be used in the QC inspection. 
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3.8 Specific Comments regarding the Site Specific Environmen'tal Protection Plan: 

Page 1, paragraph 1.0: This plan indicated MTA is undertaking OEW temediation at the FFS. 
This is misleading since in actuality it is chemical agent munitions which are expected. The 
referenced plans for the protection of architectural, historical, cultural, and ecological resources 
should be provided for review prior to incorporation in a final document. The Virgin Island 
Codes should be referred to in terms of laws governing environmental protection. Certain plans 
and approvals are required prior to disturbing the land. In addition, most of these sites are within 
close proximity to the shore and wetland/coastal management regulations may apply. 

Page 2, paragraph 2.0: The referenced layout plans for each site should be provided for review 
prior to incorporation in a final document. 

Page 3, paragraph 4.0: The method of stockpiling the soil and covering it should be included 
in these sections. If onsite contamination is present, reuse of material may be prohibited by 
CERCLA. Compacting the soil could also prevent proper natural irrigation of the soil. Local 
wetlands regulations should be consulted. 

Page 4, paragraph 5.0: The wastewater must be containerized until sampled to determine proper 
disposal. 

Page 5, paragraph 7: All hazardous waste must also be stored lAW Federal and local laws. 

This plan should include a section outlining cleanup procedures for-a spilled material (Le., oiVgas 
from junked cars, liquids from abandoned tanks or a chemical agent spill). 

3.9 Specific Comments regarding the Sampling, Analyzing, and Relocating Non-DoD Debris 
Plan: . 

This plan does not address sampling or analyzing non-DoD debris. 

The non-DOD debris will potentially be hazardous waste. The plan should address methods to 
analyze each type of waste to characterize and determine if there is CWM contamination. The 
definition of DOD vs non-DOD debris should be provided. 
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SFIL-PMS (50q) 

MEMORANDUM FOR Program Manager Non-Stockpile Chemical Materiel 

SUBJECT: Medical Support Requirements for Non-Stockpile Chemical 
Material (NSCM) Activities 

23 NOV 1992 

1. Recent review of site-specific work plans, safety and health 
plans, and emergency response documents have suggested that the 
NSCM program might benefit from the development of a standardized 
medical support plan. This docunent could then be adapted or 
tailored by contractors to meet site-specific requirements. 

2. Our office has developed a generic medical· support plan for 
the NSCM program, using the latest regulatory standards and 
guidance promulgated by the occupational Safety and Health 
Administration and the Department of Army (enclosure). Included 
is a list of medical supplies and equipment which may be required 
on site for contingency medical support. 

3. Request you provide this document to the appropriate U.S. 
Army Corps of Engineers district offices for use in the- -.
development of site specific medical support plans for NSCM 
activities. 

4. My point of contact for this office is MAJ(P) Roger G. 
McIntosh, MC, Occupational Medicine Officer, DSN 584-1981. 

Division 



... 

THE GENERIC MEDICAL SUPPORT PLAN FOR 
THE NON-STOCKPILE CHEMICAL MATERIEL PROGRAM 

1. Introduction. ~he identification, excavation, clean-up and 
disposal of non-stockpile chemical materiel (NSCM) poses a 
number of unique occupational health hazards to workers. The 
purpose of this document is to provide the U.S. Army Corps of 
Engineers, the Program Manager for NSCM, and contractors 
guidance on how to develop a comprehensive medical support plan 
that will encompass existing regulatory requirements and ensure 
the continued good health. of the NSCM workers. The U.S. Army 
Chemical Materiel Destruction Agency recogniz~s that: 

a. this generic medical support plan will need to be 
tailored to meet site-specific NSCM requirements, and 

b. medical support plans are dynamic documents which must 
be modified to accommodate changes in policies, doctrine, or 
public law. 

For these reasons, we recommend the establishment of procedures 
to ensure that this gene~ic plan (or any subsequent site
specific modification thereto) is reviewed on an annual basis. 

2. Purpose. The purpose of the NSCM Generic Medical Support 
Plan is to describe the medical support functions at each NSCM 
site, and to specify the policies, operational concepts, 
personnel requirements, and program elements necessary for the 
provision of appropriate medical support. A list of references 
is provided in Appendix A. 

3. Medical Support Functions. Each NSCM site contractor will 
establish a comprehensive occupational Health Program (OHP) in 
compliance with applicable OSHA and Department of Army 
standards to prevent, diagnose, and treat occupational 
illnesses and injuries sustained in the performance of official 
duties. The contractor will incorporate all personnel directly 
supervising, supporting, or conducting NSCM operations into the 
OHP. Specific program elements required for supporting and 
implementing the OHP are provided in paragraph 7. 

4. Policies. The implementation of each NSCM occupational 
health program will be governed by the following policies: 
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a. NSCM workers will be provided routine occupational 
health serv~ces by contract medical personnel in accordance 
with applicable OSHA or Department of the Army standards. 

b. The scope of occupational health services provided by 
the NSCM contractor shall include efforts to prevent, diagnose 
or treat occupational illnesses and injuries. The contractor 
shall not provide definitive diagnosis or treatment of non
occupational injuries or illnesses. The only exception to this 
latter policy is in an emergency where immediate medical 
attention is necessary to prevent loss of life, to preclude 
permanent injury which would result if treatment were delayed, 
or to relieve suffering until the employee can be placed under 
the care of his/her own personal physician. 

c. Upon the request of the NSCM contracting officer's 
representative (normally a member of the U.S. Army Corps of 
Engineers or the Office of the Program Manager for Non
Stockpile Chemical Materiel), the USACMDA Occupational Medicine 
Officer shall act as a task manager to monitor the contractor's 
compliance with OSHA standards or Department of Army 
Occupational Safety and Health Regulations. USACMDA reports or 
recommendations will be provided only to the NSCM contracting 
officer's representative (COR) and not directly to the 
contractor. 

d. Contingency Army.Medical Department response capability·,.,. 
for chemical accidents or incidents will be.provided .on a 1 
resource available basis. The scope and extent of such back-
up medical support must be established in memoranda of 
agreement between the U.S. Army Corps of Engineers, USACHDA, 
u.S. Army Chemical and Biological Defense Agency, and u.s. Army 
Health Services Command. 

5. Operational Concepts. 

a. The NSCM contractor will provide an onsite medical 
response capability, using personnel who have been 
appropriately trained and equipped to handle the potential 
immediate chemical casualties generated at the site as a result 
of the most probable event (MPE). The MPE is the worst 
potential mishap most likely to occur during site 
characterization, excavation, transportation, disposal or 
clean-up which could result in the release of agent and 
personnel exposure. The MPE is site-specific and must be based 
upon a job site hazard analysis. 
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b. An onsite medical response capability is required 
during any routine or emergency operation which could result in 
the exposure of personnel to chemical agent.;' For medical 
planning purposes, the number and type of medical personnel 
required on site is determined by the job site hazard analysis 
and the number and types of casualties anticipated as part of 
the MPE. As a minimum, a state or National Registry of 
Emergency Medical Technician-certified emergency medical 
technician, with special training in chemical warfare agent 
casualty care, will be available at each site during all site 
characterization, excavation, transportation or disposal 
operations, along with a vehicle designated for use in patient, 
transport. 

c. The medical supplies and equipment available on site' 
must be sufficient to care for the casualties likely to be 
generated during the MPE. A list of suggesteq' supplies and 
equipment is provided in Appendix B. The contract physician 
overseeing the occupational health program should freely add or 
delete from this list, based upon the contingencies anticipated 
and the level of medical care to be provided on site. 

d. From a hazard analysis standpoint, the maximum credible 
event (MCE) is the single worst event that could occur at any 
time, with maximal release of agent from a munition, bulk 
container, or process as a result of an unintended, unplanned 
or accidental occurrence~ The MCE, though less likely to occur 
than the MPE, may generate types and numbers of casualties 
beyond the capability of the on site health care provider(s). 
For this reason, medical contingency plans, in the form of 
Memoranda of Agreement (MOAs), are essential to ensure that 
treatment will be provided expeditiously and in an organized 
fashion. 

e. The contracting officer or his/her representative shall 
ensure that appropriate MOAs are developed with civilian 
medical treatment facilities, ambulance companies, and regional 
or state emergency medical services officials. This will 
ensure that appropriate outside resources will be available in 
the event of a chemical accident or incident. Each MOA should 
describe in detail the types of chemical materiels to which 
workers might be exposed, the type of training to be provided 
to health care providers of the receiving hospital, the agency 
responsible for providing this training, and the frequency of 
refresher training. MOAs should also specify how casualties 
will be transported to local hospitals, by whom, and any 
contingency plans for casualty evacuation. If pre-positioned 
antidotes are required for effective treatment, provisions for 
this should be addressed in the MOA. 
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6. Training. 

a. The COR must ensure that members of the on site medical 
response team complete a program of instruction on the medical 
management of chemical agent casualties which may/be 
encountered as part of the site-specific MPE. The USACMDA 
occupational Medicine Officer shall be the approval authority 
for all such programs of instruction considered, developed or 
used by the NSCM contractor. 

b. The COR will also ensure that annual training is 
provided to NSCM workers which addresses signs and symptoms of 
relevant chemical agent exposure, chronic health effects (if 
any), self aid, buddy aid, casualty decontamination procedures, 
and methods for certification of casualties as free from 
contamination. In addition, all NSCM personnel working on site 
must receive the initial 40-hour hazardous suhstance training 
and the annual 8-hour refresher training per 29 Code of Federal 
Regulations 1910.120. ' 

7. NSCM Occupational Health Program. 

a. General. In order to comply with requirements 
established in AR 40-5 and 29 CFR 1910.120, each NSCM 
contractor shall have a designated physician overseeing the 

) 

site specific medical surveillance and occupational health, 
program. The purpose of the OHP is to ensure suitable job.] 
placement of employees, to monitor health hazards in the 
workplace, and to maintain and promote good health through 
primary, secondary and tertiary preventive measures. 
Occupational health services include the provision of emergency 
and follow-up care for those employees with occupational 
illnesses and injuries. 

b. Occupational Health Services. The following 
occupational health services will be provided by the NSCM 
occupational health program: 

(1) Job-related medical surveillance examinations (AR 
40-5, Chapter 5, paragraph 5-9; Department of Defense (000) 
6055.5-M, occupational Health Surveillance Manual, Chapters 2 
and 3; Department of Health and Human Services (NIOSH) 
Publication No. 81-123, Occupational Health Guidelines for 
Chemical Hazards; DHHS (NIOSH) Publication NO. 85-115, Chapter 
5; 29 CFR 1910.120, subpart (f); DA PAMs 40-8 and 40-173, 
Chapter 4 and Appendix B). These include pre-assignment, 
annual and termination examinations. The content of these 
examinations is hazard-specific, and requires that the NSCM 
contractor provide the examining physician a complete inventory 
of chemical, biological and physical exposure hazards, along 
with the relevant medical surveillance documents. 



.' 
(2) Red Blood Cell Cholinesterase Moni~oring if the 

potential for nerve agent exposure is present (see special 
provisions for contractor personnel in DA PAM 40-8, Chapter 4, 
paragraph 4-8b). 

(3) Treatment of occupational illnesses and injuries 
CAR 40-5, Chapter 5, paragraph 5~10; DA PAMs 40-8 and 40-173, 
Chapter 4, paragraph 4-7 and Appendix D). 

(4) Hearing conservation (AR 40-5, Chapter 5, 
paragraph 5-16; and 29 CFR 1910.95). 

(5) Vision conservation and provision of optical 
inserts for protective masks CAR 40-5, Chapter 5, paragraph 5-
15; TB MED 506; DA PAMs 40-8 and 40-173, Chapter 2, paragraph 
2-4c). 

(6) Reproductive hazard surveillance :"CAR 40-5, Chapter 
5, paragraph 5-20). 

(7) Medical evaluation of respirator wearers (29 CFR 
1910.134, subpart (b) (10) ~ AR 11-34~ TB MED 502, Chapter 2, 
paragraph 2-10; TB MED 509; Chapter 8; DA PAMs 40-8 and 40-
173, Appendix B, paragraph B-1c(2». 

(8) Urine Drug Screening (under provisions of Public 
Law 100-690, Anti-Drug Abuse Act of 1988, subtitle D; and 
Public Law 100-71). 

(9) Medical evaluation of workers for placement and 
maintenance in the chemical personnel reliability "program,· if 
handling chemical surety materiel (AR 50-6, Chapter 3, 
paragraph 3-9 through" 3-19; Chapter 6, paragraph 6-3g) 

c. Health Care Administrative Services. The following 
administrative elements will be established by designated 
contract physician in support of the OHP: 

(1) Establishment and maintenance of medical records. 
The designated contract physician will be the medical records 
custodian for NSCM workers. These records will be treated as 
private and confidential information and will be complete 
enough to provide data for use in health maintenance, 
treatment, epidemiologic studies, and in helping the government 
and contractor with program evaluation and improvement. The 
medical record will contain sufficient information to identify 
the patient, support the diagnosis, justify the treatment, and 
document additional follow-up care or referrals. The 
physician's written opinion for all medical examinations will 
as specified in 29 CFR 1910.120, subpart (f) (7) and DA PAMs 40-
8 and 40-173, Chapter 4, paragraph 4-6. For NSCM workers 
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handling chemical surety materiel, chemical personnel 
reliability medical record screening will be accomplished per 
AR 50-6, Chapter 3, paragraph 3-15, and these records will_be 
identified per AR 40-66. The contractor shall be required to 
maintain all occupational health records for the duration of 
the worker's employment plus 30 years. 

(2) Documentation of training provided to medical 
response team members in support of on site contingency care. 

(3) Documentation of hazard communication training, to 
include the potential exposure hazards to mustard and nerve 
agents (if within the hazard inventory). 

d. Industrial Hygiene Services. The contractor will 
maintain an industrial hygiene surveillance program at the NSCM 
sites using the services of a qualified industrial hygienist. 
The industrial hygienist will perform the following services: 

(1) Establish a program document and industrial 
hygiene implementation plan (TB MED 503, Chapter 3, paragraph 
3-2) • 

(2) Develop a comprehensive health hazard inventory 
based on periodic worksite evaluations of chemical, physical 
and biologic hazards (TB MED 503, Chapter 3, paragraph 3-2b), 
and provide it to the designated contract physician for use in 
establishing a hazard-specific medical surveillance program. 

(3) Design risk assessment codes and implement 
appropriate hazard abatement actions in coordination with the 
safety officer (TB MED 503, Chapter 3, paragraphs 3-2d and e). 

(4) Provide the recordkeeping for all qualitative and 
quantitative exposure measurements and ensure at least annual 
review of these results by the designated contract physician 
(TB MED 503, Chapter 3, paragraph 3-2f; DA PAMs 40-8 and 40-
173, Chapter 2, paragraph 2-5). 

(5) Provide appropriate support to the hearing 
conservation and vision conservation programs (TB MED 503, 
Chapter 3, paragraphs 3-2i and j). 

(6) Establish a respiratory protection program for 
both chemical agent and other industrial hazards at the NSCM 
site (29 CFR 1910.134; 29 CFR 1910.120, subpart (c) (5) and 
Appendix A; AR 385-64, Chapter 11, paragraph £4; AR 11-34; T3 
MED 502; TB MED 503, Chapter 3, paragraph 3-2h; DA PAMs 40-8 
and 40-173, Chapter 2, paragraph 2-4). 
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(7) Provide technical expertise within the hazard 
communication program (29 CFR 1910.1200; TB MED 503, Chapter 3, 
paragraph 3-21). 
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APPENDIX A 

1. Department of Defense 6055.5M, July 1982 with change 2, 
occupational Health Surveillance Manual. 

2. Department of Health and Human Services (NIOSH) Publication 
No. 81-123, January 1983, occupational Health Guidelines for 
Chemical Hazards. 

3. Army Regulation (AR) 11-34, 15 February 1990, The Army 
Respiratory Protection Program. 

4. AR 40-5, 15 October 1990, Preventive Medicine. 

5. AR 40-66, 20 July 1992, Medical Record Adm.inistration. 

6. AR 50-6, 12 November 1986, Chemical Surety. 

7. Department of Army Pamphlet (DA PAM) 50-6, 17 May 1991, 
Chemical Accident/Incident Response and Assistance operations. 

8. DA PAM 40-8, Occupational Health Guidelines for the 
Evaluation and Control of occupational Exposure to Nerve Agents 
GA, GB, GD, and VX. 

9. DA P~~ 40-173, 30 August 1991, occupational Health 
Guidelines for the Evaluation and Control of Occupational 
Exposure to Mustard Agents H, HD, and HT. 

10. TB MED 502, 15 February 1982, Respiratory Protection 
Program. 

11. TB MED 503, 15 March 1985, Industrial Hygiene Program. 

12. TB MED 506, 15 March 1981, occupational Vision. 

13. TB MED 509, 24 December 1986, Spirometry in Occupational 
Health Surveillance. 

14. Department of Health and Human Services (NIOSH) 
Publication Number 85-115, October 1985, occupational Safety 
and Health Guidance Manual for Hazardous Waste Site Activities. 

15. Title 29, Code of Federal Regulations, Part 1910, 
occupational Safety and Health Standards. 
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APPENDIX B 

Suggested Medical Supplies and Equipment: 

A. First Aid 

a. dry burn pad (4 ea) 
b. blanket (1 ea) 
c. cooling pack (4 ea) 
d. rubbing alcohol (1 ea) 
e. hydrogen peroxide (1 ea) 
f. betadine scrub (1 ea) 
g. surgipad dressin~ (10 ea) 
h. rolled bandage gauze (kerlex-12 ea) 
i. pad (nonadherent) (1 pckg) 
j. first aid dressing (7 ea) 
k. bandage muslin compressed (7 ea) 
1. dressing sponges 2 x 2 (2 boxes) 
m. dressing sponges 4 x 4 (1 box) 
n. alcohol preps (2 boxes) 
o. petrolatum gauze (3 x 18 (1 box) 
p. ammonia inhalant solution (2 boxes) 
q. 1/2" tape (6 ea) 
r. 1" tape (3 ea) 
s. 3" tape (1 ea) 

. t. hand-wrist splint .(1 box) 
u. exam gloves (1 box) 

B. Emergency Treatment (specific for chemical hazards) 

a. Oropharyngeal airways (6 ea) 
b. Mark I kits (10 ea) 
c. Sodium nitrite injection, USP 300 mg/10 ml (4 ea) 
d. Sodium thiosulfate injection, USP 12.5 gr, 50 ml (4 ea) 
e. Portable oxygen cylinder (2 each) 
f. Non-rebreather oxygen masks and tubing (4 each) 
g. British anti-lewisite injection, 10% in oil (2 each) 
h. Sterile water (4 bottles ea) 
i. Suction apparatus, oropharyngeal with catheters (1 ea) 
j. Pocket masks (3 ea) 
k. Bag. valve masks (2 each-no pop-off valves) 
1. Resuscitator, hand powered, intermittent pos pres (1 ea) 
m. IV catheters, 16, 18, and 20 guage (5 ea) 
n. IV solutions (ringer's lactate, D5W) (3 ea) 
o. semi-rigid cervical collars (3 ea) 
p. backboards with head immobilizer (1 half and 1 full 

length) 
q. air splint set for extremities (1 set) 
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APPENDIX N 

PRELIMINARY APPLICABLE OR RELEVANT 
AND APPROPRIATE REQUIREMENTS LISTING 

The laws, rules and regulations cited in this document are an overview of the possible 
law which may apply to a specific site or project. This is a preliminary checklist to 
begin the evaluation of the specific legal requirements for a specific project. Before a 
specific project goes forward and when the full parameters of the project are known, 
each law, rule, and regulation noted in this applicable or relevant and appropriate 
requirements (ARARs) list should be reviewed to determine its applicability. 
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Standard, Requirement, 
Criteria, or limitation 

Federal Laws 

Occupational Safety and 
Health Act (OSHA) 

OSHA - general Industry 
standards 

OSHA - safety and health 
standards 

OSHA - record keeping, 
reporting, and r~Iated 
regulations 

Clean Air Act (CM) 

CM - Standards 

Clean Water Act (CWA), also 
referred to as the Federal 
Water Pollution Control Act of 
1972 

Preliminary Applicable or Relevant and Appropriate Requirements Listing 

Citation 

29 U.S.C. §§ 651-678 
(1991, as amended) 

29 CFR § 1910 (1991) 

29 CFR § 1926 (1991) 

29 CFR § 1904 (1991) 

42 U.S.C. §§ 7401· - 7671q 
(1991, as amended) 

40 CFR § 61 (1991) 

40 CFR § 61.223 (1991) 

33 U.S.C. §§ 1251-1387 
(1991, as amended) 

Description of 
Requirement 

Regulates worker health and safety. 

Specifies the 8-hour time-weighted average 
(TWA) concentration for various organic 
compounds. Training requirements for 
workers at hazardous waste operations are 
specified In 29 C.F.R. § 1910.120. 

Specifies the type of safety equipment and 
procedures to be followed during site 
remediation. 

Outlines the record keeping and reporting 
reqUirements for an employer under OSHA. 

General 

Establishes national primary and secondary 
ambient air quality standards. 

Implementation plans. 

Establishes water quality standards for 
surface waters and pretreatment standards 
for wastewaters released to publicly-owned 
treatment works (POTWs). 

N-2 

Comment 

Under 40 CFR § 300.38, requirements of 
OSHA apply to all response activities under 
the National Contingency Plan (NCP). 

Proper respiratory equipment will be worn if 
It is impossible to maintain the work 
atmosphere below the concentration. 
Workers performing activities must have 
completed specific training requirements. 

All appropriate safety equipment will be 
onsile. In addition, safety procedures would 
be followed during onsite activities. 

These requirements apply to all site 
contractors and subcontractors and must be 
followed during all site work. 

May be applicable or relevant and 
appropriate if excavation equipment exhaust 
and fugitive dust contribute significantly to air 
quality ranking for region. 

Applicable if wastewater from a treatment 
facility discharges to a POTW. 



Preliminary Applicable or Relevant and Appropriate Requirements Listing (continued) 

Standard, Requirement, 
Criteria, or Limitation 

National Pollutant Discharge 
Elimination System (NPDES) 

Water quality standards 
regulation 

Navigable water discharge 

Transportation of hazardous 
materials 

Radon/Radon Progeny 
Measurement Proficiency 
Program 

Hazardous Materials 
Transportation Act (HMT A) of 
1974, as amended by the 
Hazardous Materials 
Transportation Uniform Safety 
Act (HMTUSA) of 1990 

Citation 

40 CFR Parts 122-125 
(1991) 

40 CFR Part 131 (1992) 

40 CFR § 440.34(b) (1991) 

40 CFR §§ 1801-1819 
(1991, as amended) 

EPA-520/1-87-001 

49 U.S.C. §§ 1801 through 
1819 (1991, as amended); 
regulations promulgated: 
49 CFR §§ 100 - 180 

Description of 
Requirement 

Requires permits for the discharge of 
pollutants from any point source Into United 
States waters. The Act defines a point 
source as any discernible conveyance from 
which pollutants are or may be discharged. 
Effluent limitations must protect beneficial 
uses of water. 

Provides chemical-specific numeric criteria 
for toxic pollutants for states that have not 
fully complied with the requirements of the 
CWA. 

There shall be no discharge of process 
wastewater to navigable waters. 

Establishes requirements (for example, 
packaging, labeling, and placarding) for the 
transportation of hazardous materials offsite. 

U.S. Environmental Protection Agency 
(USEPA) criteria program to qualify 
Individuals to complete radon/radon progeny 
measurements. 
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Comment 

Remedial actions which would discharge a 
pollutant Into surface waters would enter Into 
the NPDES regulatory framework. A permit 
Is not required for onslle Comprehensive 
Environmental Response, Compensation, 
and Liability Act (CERCLA) response 
actions, but the substantive requirements 
would apply. Offslte discharges would 
require a permit. 

If any discharge to surface water took place, 
these standards would be relevant and 
appropriate. 

Applicable to transportation offslte. 

Relevant and appropriate to radon 
measurements. 

Statute. 



Preliminary Applicable or Relevant and Appropriate Requirements Listing (continued) 

Standard, Requirement, 
Criteria, or limitation 

HMTA - definitions 

HMTA - shipping 
requirements 

HMTA - shipping papers 

HMTA - hazardous material 
provisions 

HMTA - hazardous shipping 
papers 

HMTA 

HMTA - manifests 

Citation 

49 CFR § 171 

49 CFR § 172 

49 CFR § 172, Subpart C 

49 CFA § 172.101 

49 CFR §§ 172.201-203 

49 CFR § 172.204 

49 CFR § 172.205 (1991) 

Description of 
Requirement 

Defines of hazardous materials, wastes, 
substances, reportable quantities, etc. 

Provides Information and requirements 
addressing shipping paper descriptions, 
marking and labeling of packages, placarding 
of vehicles, and emergency response 
Information. 

Shipping papers. 

Table of hazardous materials and special 
provisions. Table to determine requirements 
for hazardous materials shipments. 

Shipping paper requirements must be met 
for all hazardous materials and hazardous 
waste shipments. 

Shipper's certification requirements. 

Hazardous waste manifest. 
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Comment 

Must be used to determine applicability of 
specific hazardous materials or waste 
transportation requirements, regardless of 
destination. 

Shipping paper and manifesting 
requirements must be Identified for all 
shipments. 

Must be used to determine which specific 
hazardous materials and hazardous waste 
transportation requirements will apply, in 
accordance with the definitions In 
49 CFR § 171. 

Shipping paper Information communication 
requirements may be fulfilled in the 
hazardous waste manifest, if one Is required. 

The shipping papers must be certified by the 
shipper [Department of Defense (000) In this 
case]. Shipper certification may also be 
included In manifest. 

In accordance with 40 CFR 262.20, a 
hazardous waste manifest must be prepared 
by the shipper, Signed by the shipper and 
carrier, carried by the carrier, and distributed 
as required. 



Preliminary Applicable or Relevant and Appropriate Requirements Listing (continued) 

Standard. Requirement. 
Criteria, or Limitation 

HMTA - marking 

HMTA - special handling 

HMTA - cleaning vehicles 
after use 

Citation 

49 CFR §§ 72.300 -
172.338} (1991) 

49 CFR § 174.700 (1991) 

49 CFR § 174.715(1991) 

HMTA - leakage and spills 49 CFR § 174.750 (1991) 

HMTA - transporter standards 49 CFR § 263 (1991) 

HMTA - general 49 CFR § 263. subpart A 
(1991) 

Marking. 

Description of 
Requirement 

Special handling requirements for class 7 
(radioactive) material. 

Cleanliness of cars after use. 

Incidents Involving leakage. 

Standards applicable to transporters of 
hazardous waste. 

General. 

N·5 

Comment 

Contains specific rail requirements. 

USEPA has adopted certain Department of 
Transportation (DOT) regulations governing 
the transportation of hazardous materials. 
DOT regulations in 49 CFR are fully 
applicable to their activities and enforceable 
by DOT. Except for transporters of bulk 
shipments of hazardous waste by water. a 
transporter who meets all applicable parts of 
49 CFR §§ 263.11 and 263.31 will be 
deemed to be In compliance with this part. 
Regardless of DOT's action, USEPA retains 
its authority to enforce these regulations. 

A transporter must not transport hazardous 
wastes without receiving a USEPA 
Identification number from the Administrator. 
A transporter who has not received a 
USEPA Identification number may obtain one 
by applying to the Administrator using 
USEPA form 8700-12. Upon receiving the 
request, the Administrator will assign a 
USEPA Identification number to the 
transporter. 



Preliminary Applicable or Relevant and Appropriate Requirements Listing (continued) 

Standard, Requirement, 
Criteria, or limitation 

HMTA - manifest 

HMTA - discharges 

HMTA - immediate action 
requirements 

Citation 

49 CFR § 263, subpart B 
(1991) 

49 CFR § 263, subpart C 
(1991) 

49CFR § 263.30 (1991) 

The manifest. 

Description of 
Requirement 

Hazardous waste discharge. 

Immediate action. 

N-6 

Comment 

The generator is responsible for properly and 
completely filling out the manifest. . For 
mixed waste, the DOT basic description 
must be entered for both the radioactive 
constituents and the constituents that make 
the contents a hazardous waste. When the 
generator signs the manifest, he signs the 
generator certification. A transporter may 
not accept hazardous waste from a 
generator unless it is accompanied by a 
manifest signed in accordance with this 
subpart. The driver for each transporter 
must also complete certain section of the 
manifest and return a signed copy to the 
generator before leaving the generator's 
property. A transporter who delivers a 
hazardous waste to another transporter or to 
the designated facility must distribute the 
manifest to the accepting transporter or 
designated facility. 

In the event of a discharge of hazardous 
waste during transportation, the transporter 
must take immediate action to protect human 
health and the environment (for example, 
notify local authorities, dike the discharge 
area). 



Preliminary Applicable or Relevant and Appropriate Requirements Listing (continued) 

Standard, Requirement, Description of 
Criteria, or Limitation Citation Requirement Comment 

HMTA - discharge cleanup 49 CFA § 263.31 (1991) Discharge cleanup. A transporter must clean up any hazardous 
waste discharge that occurs 'during 
transportation, or take such action as may be 
approved by Federal, State, or local officials 
so that the hazardous waste discharge no 
longer presents a hazard to human health or 
the environment. 

National Historic Preservation 16 U.S.C. § 470 (1991, as Requires Federal agencies to take Into Consultation required. 
Act amended) account the effect of any Federally-assisted 

undertaking or licensing on any district, site, 
40 CFR § 6.301(b) (1991) building, structure, or object that is Included 

In or eligible for Inclusion In the National 
36 CFR § 800 (1991) Register of Historic Places (NRHP). 

Archeological and Historical 16 U.S.C. § 469 (1991, as Establishes procedures to preserve historical Consultation required. 
Preservation Act amended) and archeological data which may otherwise 

be destroyed through alteration of terrain as 
40 CFR § 6.301(c) (1991) a result of a Federal construction proJect or a 

Federally-licensed activity or program. 

Historic Sites, Buildings, 16 U.S.C. §§ 461-469 Requires Federal agencies to consider the Consultation required. 
Objects, and Antiquities Act (1991. as amended) existence and location of landmarks on the 

40 CFR § 6.301 (a) (1991) National Registry of Natural landmarks to 
avoid undesirable impacts on each landmark. 

Fish and Wildlife Coordination 16 U.S.C. §§ 661-668ee Requires consultation when Federal Requirement applicable if remedial actions 
Act (1991, as amended) department or agency proposes or cause stream modification. Consultation 

authorizes any modification of any stream or required. 
40 CFR § 6.302(g) (1991) other water body, and adequate provision for 

protection of fish and wildlife resources. 
50 CFR § 27 (1991) 

Lists actions prohibited In areas belonging to Site is not in the National Wildlife Refuge • 
National Wildlife Refuge System. System. 

N·7 
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Preliminary Applicable or Relevant and Appropriate Requirements Listing (continued) 

Standard, Requirement, 
Criteria, or Limitation 

Endangered Species Act 

Dredge or fill requirements 
(§ 404) 

Chemical agent standards -
U.S. Public Health Service 

Citation 

16 U.S.C. §§ 1531-1544 
(1991, as amended) 

50 CFR § 200 (1991) 

50 CFR § 402 (1991) 

50 CFR § 10 (1991) 

40 CFR Parts 230 and 231 
(1991) 

33 CFR §§ 320-330 (1991) 

Federal Register 
Vol. 53, No. 50, 
pg. 8504-8507 

Safety and Health Standards 29 CFR 1925 

National Environmental Policy 40 CFR 1500 
Act (NEPA) 

National Ambient Air 
Standards 

Implementation plans 

Reportable quantities -
hazardous substances . 
Water quality planning and 
management 

40 CFR 50 

40 CFR 52 

40 CFR 116-117 

40 CFR 130 

Description of 
Requirement 

Requires action, including consultation with 
Department of Interior, to conserve 
endangered species within critical habitats 
upon which endangered species depend. 

Regulates the taking, possession, 
transportation, sale, purchase, barter, 
exportation, and Importation of wildlife. lists 
wildlife species. 

Comment 

Endangered species may be present on the 
site. Consultation required. 

No taking of wildlife will occur under 
alternatives proposed. 

Requires permits for discharge of dredged or Jurisdictional wetlands may be present 
fill material Into United States waters, onsite. 
including wetlands. 

General regulatory policies on permitting. 

U.S. Public Health Service Chemical Agent 
Standards. 

Safety & health standards 

NEPA 

National Ambient Air Quality Standards.-

Approval of implementation plans. 

Reportable quantities for hazardous 
substances. 

Water quality planning and management. 
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Preliminary Applicable or Relevant and Appropriate Requirements Listing (continued) 

Standard, Requirement, 
Criteria, or Limitation 

Resource Conservation and 
Recovery Act (RCRA) 

National Contingency Plan 
(NCP) 

CERCLA cleanup standards 

DOT ~ shipping containers 

Exemption to bombs from 
hazardous waste shipment 
requirements 

Exemption to DOT 
regulations for chemical or 
biological agent transportation 

Non-bulk packaging 

Transportation tracking 

Transportation - power brake 
law 

Exemption from some 
transportation requirements 

Virgin Islands 

Planning and natural 
resources 

Citation 

40 CFR 260-280 

40 CFR 300 

42 U.S.C. 9621 

49 CFR 178 

DOT-E-7573 

PL 91-441 
sec. 506 (b)(4) 

49 CFR 212 

49 CFR 213 

49 CFR 232 

RCRA 

Description of 
Requirement 

National Contingency Plan. 

CERCLA cleanup standards. 

DOT - shipping containers. 

Exemption to bombs from hazardous waste 
shipment requirements. 

Exemption to DOT regulations for chemical 
or biological agent transportation. 

Non-bulk packaging. 

Transportation tracking 

Transportation - Power Brake Law. 

DOT -E-9822 Exemption from some transportation 
requirements. 

Virgin Islands Code, Title 3 Administrative organizational requirements 
and structure. 
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Comment 

Class A poisons. 
Research and development (R&D) samples. 

Creates the Department of Planning and 
Natural Resources, which has responsibility 
for fish, wildlife, vegetation, water resources, 
air and water pollution, flood control, sewer, 
archaeological and historical resources, 
coastal zone management, environmental 
protection, land use, and earth removal. 



Preliminary Applicable or Relevant and Appropriate Requirements Listing (continued) 

Standard, Requirement, 
Criteria, or Limitation 

Wildlife 

Trees and vegetation 
adjacent to watercourses 

Water resources 

Water pollution control 

Air pollution 

Fishing 

Open shoreline protection 

Environmental protection 

Coastal zone management 

Citation 

Virgin Islands Code, Title 
12, Chapter 1 and 2 

Virgin Islands Code, Title 
12, Chapter 3 

Virgin Islands Code, Title 
12, Chapter 5 

Virgin Islands Code, Title 
12, Chapter 7 

Virgin Islands Code, Title 
12, Chap~er 6 

Virgin Islands Code, Title 
12, Chapter 9A 

Virgin Islands Code, Title 
12, Chapter 10 

Virgin Islands Code, Title 
12, Chapter 13 

Virgin Islands Code, Title 
12, Chapter 21; Title 29, 
Chapter 3 

Description of 
Requirement 

Controls hunting, fishing, and endangered 
species. 

Prohibits cutting of qamaging vegetation 
within 25 feet of the edge of any 
watercourse. 

Regulates all aspects of ground and surface 
water as a emergency condition. 

Implements the Federal Water Pollution 
Control Act. Strictly controls discharges Into 
the Islands water resources. 

Controls the release of pollutants Into the air. 

Prohibits the discharge of any substance 
which destroys or Injures fish. 

Controls the construction of any structure 
within the shoreline area.' 

Controls changing the land which would 
change watershed conditions. 

Implements Federal Coastal Zone 
Management Act of 1972. 

N·10 

Comment 

Prohibits disturbing any Indigenous or 
endangered wildlife species and damage to 
growth of mangroves. 

Licensing of well drillers Is required. 
Specifications on wells are also provided. 
Record keeping and logging are required. 

Specific requirement to obtain a permit to 
discharge chemical or biological warfare 
agent Into the waters of the Virgin Islands. 
An exemption for work under CERCLA is 
specified. 

Declares that all bodies of water within its 
jurisdiction belong to the Virgin Island 
government. This Included streams, 
lagoons, and ponds, except privately owned 
ponds under 50 acres. 

Also controls filling and dredging. 

Regulates changes which would affect 
erosion, sediment deposition, filling, gutting, 
drainage, and pollution dispersion. Requires 
an earth-change plan. 

Regulates activities within the coastal zone 
which Is fully defined by coastal zone maps. 
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Preliminary Applicable or Relevant and Appropriate Requirements Listing (continued) 

Standard, Requirement, 
Criteria, or Limitation 

Health - waste 

Drinking water 

Sanitation and sewage 

Solid waste transportation 

Solid waste disposal, 
resource recovery 

Cemeteries 

Highways and roads 

Fire and explosives 

Citation 

Virgin Islands Code, Title 
19, Chapter 52 " 

Virgin Islands Code, Title 
19, Chapter 51 

Virgin Islands Code, Title 
19, Chapter 53 and 55 

Virgin Islands Code, Title 
19, Chapter 56 

Virgin Islands Code, Title 
19, Chapter 56A and 71 

Virgin Islands Code, Title 
19, Chapter 59 

Virgin Islands Code, Title 20 

Virgin Islands Code, Title 
23, Chapter 9 

Navigation and harbor master Virgin Islands Code, Title 
25, Chapter 1 and 7 

Zoning, land use planning, 
and building codes 

Virgin Islands Code, Title 
29, Chapter 3, 5, and 10 

DoD requirements: DoD requlatlons 

Transportation - personnel AMC-R-350-9 
certification and training 

Army Material Command 
safety manual ' 

Safety regulations for 
chemicRI agents 

Containers - shipping 

AMC-R-385-100 

AMC-R-385-131 

AMC-R-700-103 

Description of 
Requirement 

Regulates hazardous waste, waste 
transportation, and recovery. 

Regulates drinking water and possible 
pollution of the drinking waster supply. 

Regulates sewage disposal and waste 
collection systems 

Regulates transportation of Waste 

Regulates Solid Waste Disposal, and 
Resource Recovery 

Regulates Cemeteries 

Regulates all aspects concerning roadways. 

Provides for requirements for transportation 
of explosive materials. 

Regulates the use of water in and around 
the Virgin Islands. 

Regulates any use or structure placed upon 
the land. 

Personnel training and certification -
transportation. 

Army Materiel Command safety manual. 

Safety regulations for chemical agents. 

Containers - Shipping. 
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Comment 

Cemeteries may not be disturbed 

Prohibits disposal of pollutants Into the 
waters of the Virgin Islands. 



Preliminary Applicable or Relevant and Appropriate Requirements Listing (continued) 

Standard, Requirement, Description of 
Criteria, or Limitation Citation Requirement Comment 

Respiratory protection AR 11-34 Respiratory protection program. 
program 

Health - hazardous AR-40-10 Health - hazardous assessment program. 
assessment program 

Chemical surety program AR-50-6 Chemical surety program objectives. 
objectives 

Chemical agent security AR 50-6-1 Chemical agent security program. 
program 

Hazardous cargo - water AR 55-228 Hazardous cargo - water transportation. 
transportation 

Chemical contamination AR-70-71 Chemical contamination material sureablllty. 
material sureability 

Interservice responsibility for AR 75-14 Interservice responsibility for explosive 
explosive ordnance disposal ordnance disposal. 

Responsibility and procedures AR 75-15 Responsibility and procedures for explosive 
for explosive ordnance ordnance disposal. 
disposal 

Aircraft carrying hazardous AR-9S-27 Aircraft carrying hazardous material. 
material 

Meteorological support for the AR 115-10 Meteorological support for the U.S. Army. 
U.S. Army 

Topography AR 115-11 Army topography. 

Environmental protection AR 200-1 Chapter 1 Army responsibilities for environment. 

Research and development AR 200-1 Chapter 2 Research and development programs. 
programs 

Water research management AR 200-1 Chapter 3 Water research management programs. 
programs 
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Preliminary Applicable or Relevant and Appropriate Requirements Listing (continued) 

Standard, Requirement, Description of 
Criteria, or Limitation Citation Requirement Comment 

Air pollution abatement AR 200-1 Chapter 4 Air pollution abatement. 

Hazardous material AR 200-1 Chapter 5 Hazardous material management program. 
management program 

Waste management AR 200-1 Chapter 6 Solid waste and hazardous waste 
programs management program. 

Noise abatement programs AR 200-1 Chapter 7 Noise abatement program. 

Spill contingency planning AR 200·1 Chapter 8 Oil and hazardous substance spill 
and response contingency, planning, control, and 

emergency response. 

Environmental restoration AR 200·1 Chapter 9 Environmental restoration program. 
programs 

Asbestos management AR 200-1 Chapter 10 Asbestos management program. 
programs 

Radon AR 200-1 Chapter 11 Radon. 

Other environmental AR 200-1 Chapter 12 Other environmental programs. 
programs 

000 environmental policy AR 200-2 Chapter 1 000 environmental policy. 

National Environmental AR 200-2 Chapter 2 National Environmental Protection Agency 
Protection Agency - Army responsibility and decision process. 

Environmental effects of Army AR 200-2 Chapter 3 Records and documents. 
actions 

Categorical exclusions AR 200-2 Chapter 4 Categorical exclusions. 

Environmental assessment AR 200-2 Chapter 5 Environmental assessment. 

Environmental impact AR 200·2 Chapter 6 Environmental impact statements. 
statements 

Public involvement AR 200-2 Chapter 7 Public Involvement. 
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Preliminary Applicable or Relevant and Appropriate Requirements Listing (continued) 

Standard, Requirement, Description of 
Criteria, or limitation Citation Requirement Comment 

Environmental effects of AR 200-2 Chapter 8 Environmental effects of major Army actions. 
major Army actions 

Army regulations, chemical AR-380-86 Chemical warfare classification. 
warfare classifications 

Safety programs AR 385-10 Army safety program. 

Transportation accident AR 385-14 Transportation accident prevention and 
prevention and emergency emergency response Involving conventional 
response munitions and explosives. 

Transportation chemicals AR 385-31 Transportation chemical. 

Accident reporting and AR 385-40 Accident reporting and records. 
records 

Coordination with 000 AR 385-60 Coordination with 000 Explosives Safety 
Explosive Safety Board Board. 

Toxic Chemical Agent Safety AR 385-61 Toxic Chemical Agent Safety Program. 
Program 

Ammunition and explosive AR 385-64 Ammunition and explosive safety standards. 
safety standards 

Historic preservation AR 420-40 Historic preservation. 

Water supply and wastewater AR 420-46 Water supply and waste water. 

Solid and hazardous waste AR 420-47 Solid and hazardous waste management. 
management 

Environmental control AR-700-115 Environmental control equipment policy. 
equipment policy 

Hazardous material AR 700-141 Hazardous material Information systems.· 
information systems 

Hatardous material AR 700~143 Hazardous material packaging. 
packaging 
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Preliminary Applicable or Relevant and Appropriate Requirements Listing (continued) 

Standard. Requirement. Description of 
Criteria. or Limitation Citation Requirement Comment 

Occupational health DA PA40-8 Occupational health guidelines for evaluation 
guidelines for evaluation and and control of occupational exposure to 
control of occupational nerve agents. 
exposure to nerve agent. 

Decontamination solutions DA PA 50-6 Decontamination solutions. 

Environmental quality goods DA poster 200-12 Environmental quality goods. 

Military supply and 000 4000.23m Military supply and transportation evaluation 
transportation evaluation procedure. 
procedures 

Military supply and 000 4000.25-3m Military supply and transportation evaluation 
transportation evaluation procedure. 
procedures 

000 contractors safety 000 4145.26-m 000 contractors safety manual for 
manual for explosives explosives. 

000 ammunition and 0005154.4-8 000 ammunition and explosives safety 
explosive safety standards standards. 

000 hazardous materials 000 6050.5-L and LR 000 hazardous materials information 
information systems systems. 

U.S. Army Corps of EM 385-1-1 U.S. Army Corp of Engineers. 
Engineers 

Floodplain executive order EO 11988 Floodplains executive order. 

Wetlands executive order EO 11990 Wetlands executive order. 

Chemical data quality ER 1110-1-263 Chemical data quality management for 
management for hazardous hazardous waste remedial activities. 
waste remedial activities 

Nuclear, biological, and FM-3-5 NBC decontamination. 
chemical (NBC) 
decontamination 
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Preliminary Applicable or Relevant and Appropriate Requirements Listing (continued) 

Standard. Requirement. 
Criteria, or Umitation 

Chemical compounds 

Technical Escort Operations 

Chemical accident 
contamination central field 
operations 

Chemical field manuals 

Well drilling 

Topography surveying 

Explosive and demolitions 

Field manual - ordnance 

Transportation 

Health assessments 

Environmental Impact 
analysis 

Operation of the toxic 
exposure aid station 

Chemical material storage 

Biological storage 

Ammunition surveillance 
procedures 

Technical bulletins -
chemicals 

Safety and service 

Facility engineering -
performance standards 

FM·3·9 

FM·3·20 

FM 3-21 

Citation 

FM 3.3 - .21 

FM 5-166 

FM 5·232 

FM '5·250 

FM g·Series 

FM 55-Series 

PA 40-578 

PA 200-1 

SAREA PA 385-1 

S8-3-30 

88-3-30-2 

S8742-1375 

TB-3-Serles 

TB385 

T8420 

Description of 
Requirement 

Chemical compounds. 

Technical escort operation. 

Chemical accident contamination central field 
operation. 

Chemical field manuals. 

Well drilling. 

Topography surveying. 

Explosive and demolitions 

Field manual - ordnance. 

Transportation. 

Health assessments. 

Environmental Impact analysis. 

Operation of the toxic exposure aid station. 

Chemical material storage. 

Biological storage. 

Ammunition surveillance procedure. 

Technical bulletins - chemicals. 

Safety and service. 

Facility engineering - performance standards. 
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Comment 



Preliminary Applicable or Relevant and Appropriate Requirements Listing (continued) 

Standard, Requirement, Description of 
Criteria. or Limitation Citation Requirement Comment 

Water supply - health controls TB Med. 576 Water supply - health controls. 

Chemical weapons and TEU Reg. SO-1 . Chemical weapons and material escort. 
material escort 

Technical manuals - chemical TM-3-Series Technical manuals - chemical. 

Chemical. biological. and TM 3-220 Chemical. biological and radiological 
radiological decontamination decontamination. 

Hazardous chemical storage. TM 3-2S0 Hazardous chemical storage and 
shipping. and transportation shipping/transportation. 

Chemical agent alarms TM 3-666S-329 Chemical agent alarm 

Chemical agent alarm TM 3-666S-331 Chemical agent alarm monitoring. 
monitoring 

Chemical agents TM-3-6665-Serles Chemical agents. 

Surveying TM-S-200 Surveying. 

Geology TM-S-54S Geology. 

Natural resources land TM-S-630 Natural resources land management. 
management 

Natural resources forest TM-S-631 Natural resources forest management. 
management 

Entomology handbook TM-5-632 Entomology handbook. 

Natural resources fish and TM-5-633 Natural resources fish and wildlife. 
wildlife 

Soil waste management TM-S-634 Solid waste management. 

Natural resources outdoor TM-S-63S Natural resources outdoor recreation and 
recreation and culture culture. 

Engineering weather data TM-5-785 Engineering weather data. 
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Preliminary Applicable or Relevant and Appropriate Requirements Listing (continued) 

Standard. Requirement. Description of 
Criteria. or Limitation Citation Requirement Comment 

Cost estimating - construction TM-5-000-2 Cost estimating - construction. 

Project development TM-5-000-3 Project development. 

Historical preservation - TM-5-001-1 Historical preservation - administration. 
administration 

Historical preservation - TM-5-001-2 Historical preservation - maintenance. 
maintenance 

Environmental protection TM-5-003-2 Environmental protection planning. 
planning 

Land use planning TM-5-003-0 Land use planning. 

Transportation planning TM-S-003-9 Transportation planning. 

Water supply - source TM-5-813-1 Water supply - source. 

Water supply· treatment TM-5-013-3 Water supply - treatment. 

Sanitary landfills TM-5-814-5 Sanitary landfills. 

Hazardous material land TM S-814-7 Hazardous material land disposal. 
disposal 

Evaluation criteria· water TM-5-814-0 Evaluation criteria - water pollution •. 
pollution 

Air pollution - Incinerators TM-S-81S-1 Air pollution - incinerators. 

Drainage TM-5-020-4 Drainage. 

Protective clothing chemical TM 10-277 Protective clothing chemical operation. 
operation. 

Series - environmental control TM-SS-1915 Series - Environmental control systems. 
systems. 

Explosive Ordnance Disposal TM 60 Series Explosive ordnance disposal procedures. 
procedures 
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Preliminary Applicable or Relevant and Appropriate Requirements Listing (continued) 

Standard. Requirement. 
Criteria. or limitation 

Storage, shipping, handling, 
and disposal of chemical 
agent and hazardous 
chemicals 

Air Force Regulations: 

Air Transportation 

Air Transportation 

Air Transportation 

Air Transportation 

Air Transportation 

Air Transportation 

TM-250 

19-9 

55-14 

55-18 

71-4 

76-38 

86-14 

United States Code 

Citation 

u.S.C. 
CFR 
TM 

United States Code of Federal Regulations 
Technical manual 

AR 
FM 
TB 
AMC-R 

Army regulations 
Field Manual 
Technical Bulletin 
Army Material Command regulations 

Description of 
Requirement 

Storage, shipping, handling, and disposal of 
chemical agents and hazardous chemicals. 

Air Transportation 

Air Transportation 

Air Transportation 

Air Transportation 

Air Transportation 

Air Transportation 

Air Transportation 
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Comment 
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APPENDIX 0 
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

LISTING BY WORKPHASE 



Applicable or Relevant and Appropriate Requirements Listing by Workphase 

Standard. Requirement. Baseline Interim Dnsite 
Criteria. or Limitation Assessment Excavation Packaging Storage Transportation Treatment Citation 

Federal laws 

Occupational Safety and X X X X X X 29 U.S.C. §§ 651-618 
Health Act (OSHA) (1991. as amended) 

OSHA - general industry X X X X X X 29 CFR § 1910 (1991) 
standards 

OSHA - safety and health X X X X X X 29 CFR § 1926 (1991) 
standards 

OSHA - Record keeping. X X X X X X 29 CFR § 1904 (1991) 
reporting. and related 
regulations 

Clean Air Act (CAA) X X 42 U.S.C. §§ 7401 -
7671q (1991. as 
amended); 40 CFR § 61 
(1991) 

CM - standards X X 40 CFR § 61.223 (1991) 

Clean Water Act (CWA). X X X X 33 U.S.C. §§ 1251-1387 
also referred to as Federal (1991. as amended) 
Water Pollution Control Act 
of 1972 (as amended) 

National Pollutant X X X X 40 CFR Parts 122-125 
Discharge Elimination (1991) 
System (NPDES) 

Water Quality Standards X X 40 CFR Part 131 (1992) 
regulation 

Navigable water discharge X X 40 CFR § 440.34{b) 
(1991) 

Transportation of X 40 CFR §§ 1801-1819 
hazardous materials (1991. as amended) 
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Applicable or Relevant and Appropriate Requirements Listing by Workphase (continued) 

Standard, Requirement, 
Criteria, or Limitation 

Radon/Radon Progeny 
Measurement Proficiency 
Program 

Hazardous Materials 
Transportation Act (HMTA) 
of 1974, as amended by 
the Hazardous Materials 
Transportation Uniform 
Safety Act (HMTUSA) of 
1990 

HMT A • definitions 

HMTA • shipping 
requirements 

HMTA • shipping papers 

HMTA • hazardous material 
provisions 

HMTA • hazardous 
shipping papers 

HMTA - shippers certificate 

HMTA • manifests 

HMTA - marking 

HMTA • special handling 

HMTA • cleaning vehicles 
after use 

Baseline 
Assessment Excavation Packaging 

0-2 

Interim 
Storage Transportation 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Onslte 
Treatment Citation 

EPA-520/1-87 -001 

49 U.S.C. §§ 1801 
through 1819, (1991, as 
amended); regulations 
promulgated: 49 CFR 
§§ 100 - 180 

49 CFR § 171 

49 CFR § 172 

49 CFR § 172, subpart 
C 

49 CFR § 172.101 

49 CFR §§ 172.201-203 

49 CFR § 172.204 

49 CFA § 172.205 
(1991) 

49 CFR §§ 72.300 • 
172.338 (1991) 

49 CFA § 174.700 
(1991) 

49 CFR § 174.715 
(1991) 



Applicable or Relevant and Appropriate Requirements Listing by Workphase (continued) 

Standard, Requirement, 
Criteria, or limitation 

HMTA - leakage and spills 

HMTA - transporter 
standards 

HMT A - general 

HMT A - manifest 

HMTA - discharges 

HMTA - Immediate action 
requirements 

HMT A - discharge cleanup 

National Historic 
Preservation Act 

Archeological and Historical 
Preservation Act 

Historic Sites, Buildings, 
Objects, and Antiquities Act 

Fish and Wildlife 
Coordination Act 

Baseline 
Assessment Excavation Packaging 

0-3 

Interim 
Storage Transportation 

x 

x 

x 

X 

x 
X 

X 

Onslte 
Treatment Citation 

49 CFR § 174.750 
(1991) 

49 CFR § 263 (1991) 

49 CFR § 263, subpart 
A (1991) 

49 CFR § 263, subpart 
B (1991) 

49 CFR § 263, subpart 
C (1991) 

49 CFR § 263.30 (1991) 

49 CFR § 263.31 (1991) 

16 U.S.C. § 470 (1991, 
as amended); 40 CFR § 
6.301 (b) (1991); 36 CFR 
§ 800 (1991) 

16 U.S.C. § 469 (1991, 
as amended); 40 CFR § 
6.301 (c) (1991) 

16 U.S.C. §§ 461-469 
(1991, as amended); 40 
CFR § 6.301(a) (1991) 

16 U.S.C. §§ 661-668ee 
(1991, as amended); 40 
CFR § 6.302(g) (1991); 
50 CFR § 27 (1991) 



Applicable or Relevant and Appropriate Requirements Listing by Workphase (continued) 

Standard, Requirement, Baseline Interim Onsite 
Criteria, or Limitation Assessment Excavation Packaging Storage Transportation Treatment Citation 

Endangered Species Act 16 U.S.C. §§ 1531-1544 
(1991, as amended); 50 
CFR § 200 (1991); 50 
CFR § 402 (1991); 50 
CFR § 10 (1991) 

Dredge or fill requirements X X 40 CFR Parts 230 and 
(§ 404) 231 (1991); 33 CFR §§ 

320-330 (1991) 

Chemical agent X X X X X X Federal Register Vol. 
standards - U.S. Public 53, No. 50, pg.8504-
Health Service 8507 

Safety and health X X X X X X 29 CFR 1925 
standards 

National Environmental X X X 40 CFR 1500 
Policy Act (NEPA) 

National ambient air X X 40 CFR 50 
standards 

Implementation plans X X X 40 CFR 52 

Reportable quantities - X X X X 40 CFR 116-117 
hazardous substances 

Water quality planning and X X 40 CFR 130 
management 

Resource Conservation X X 40 CFR 260-280 
and Recovery Act (RCRA) 

National Contingency Plan X X X X X X 40 CFR 300 
(NCP) 

0-4 



Applicable or Relevant and Appropriate Requirements Listing by Workphase (continued) 

Standard, Requirement, Baseline Interim Onsite 
Criteria, or Limitation Assessment Excavation PaCkaging Storage Transportation Treatment Citation 

Comprehensive X X X 42 U.S.C. 9621 
Environmental Response, 
Compensation, and Liability 
Act (CERCLA) clean-up 
standards 

Department of X 49 CFR 178 
Transportation (DOT) -
shipping containers 

Exemption to 47A3, bombs X DOT-E-7573 
from hazardous waste 
shipment requirements 

Exempt ~o DOT regulations X PL 91-441 sec. 506 
for chemical or biological (b) (4) 
agent transportation 

Nonbulk packaging X 49 CFR 212 

Transportation tracking X 49 CFR 213 

Transportation - power X 49 CFR 232 
brake law 

Exemption from some X DOT-E-9822 
transportation requirements 

Virgin Islands Laws 

Planning and natural X X X X Virgin Islands Code, 
resources Title 3 

Wildlife Virgin Islands Code, 
X X X X Title 12, Chapter 1 & 2 

0-5 



Applicable or Relevant and Appropriate Requirements Listing by Workphase (continued) 

Standard, Requirement, Baseline Interim Cnslte 
Criteria, or limitation Assessment Excavation Packaging Storage Transportation Treatment Citation 

Trees and vegetation Virgin Islands Code, 
adjacent to watercourses X X X X Title 12, Chapter 3 

Water courses Virgin Islands Code, 
X X X X Title 12 Chapter 3 

Water pollution control Virgin Islands Code, 
X X X X Title 12, Chapter 7 

Air pollution Virgin Islands Code, 
X X Title 12, Chapter 6 

Fishing X X X Virgin Islands Code, 
Title 12, Chapter 9A 

Open shoreline protection Virgin Islands Code, 
X X X X Title 12, Chapter 10 

Environmental protection X X X X Virgin Islands Code, 
Title 12, Chapter 13 

Coastal zone management Virgin Islands Code, 
Title 12, Chapter 12, 

X X X X and Title 29, Chapter 3 

Health - waste Virgin Islands Code, 
X X X Title 19, Chapter 52 

Drinking water X X X X Virgin Islands Code, 
Title 19, Chapter 51 

Sanitation and sewage Virgin Islands Code, 
X X Title 19, Chapters 53 

and 55 

Solid waste transportation Virgin Islands Code, 
X Title 19, Chapter 56 

0-6 



Applicable or Relevant and Appropriate Requirements Listing by Workphase (continued) 

Standard, Requirement, Baseline Interim Onsile 
Criteria, or limitation Assessment Excavation Packaging Storage Transportation Treatment Citation 

Solid waste disposal, Virgin Islands Code, 
resource recovery X Title 19, Chapters 56A 

and 71 

Cemeteries Virgin Islands Code, 
Title 19, Chapter 59 

Highways and roads X X X X X Virgin Islands Code, 
Title 20 . 

Fire and explosion Virgin Islands Code, 
X X X X X X Title 23, Chapter 9 

Navigation and harbor Virgin Islands Code, 
master X X X X X Title 25, Chapters 1 and 

7 

Zoning, land use planning, Virgin Islands Code, 
and building codes X X X X Title 29, Chapters 2, 5, 

and 10 

DeQartment of Defense {DoD} Reguirements: 000 regulations 

Transportation - personnel X AMC-R-350-9 
certification and training 

Army Material Command X X X X X X AMC-R-385-100 
safety manual 

Safety regulations for X X X X X X AMC-R-385-131 
chemical agents 

Containers - shipping X X AMC-R-700-103 

Respiratory Protection X X X X X X AR 11-34 
Program 

Health - Hazardous X X X X X X AR-40-10 
Assessment Program 

0-7 

• 



• Applicable or Relevant and Appropriate Requirements Listing by Workphase (continued) 

Standard, Requirement, Baseline Interim Onsite 
Criteria, or limitation Assessment Excavation Packaging Storage Transportation Treatment Citation 

Chemical surety program X X X X X X AR-50-6 
objectives 

Chemical Agent Security X X X X X X AR 50-6-1 
Program 

Hazardous cargo· water X AR 55-228 
transportation 

Chemical contamination X X X X X X AR-70-71 
material sureablllty 

Interservlce responsibility X X X X X X AR 75-14 
for explosive ordnance 
disposal 

Responsibility and X X X X X X AR 75-15 
procedures for explosive 
ordnance disposal 

Aircraft carrying hazardous X AR-95-27 
material 

Meteorological support for X X X X AR 115-10 
the U.S. Army 

Topography X X X X AR 115-11 

Environmental protection X X X X AR 200-1 Chapter 1 

Research and development X X X AR 200-1 Chapter 2 
programs 

Water research AR 200-1 Chapter 3 
management programs 

Air pollution abatement X X AR 200-1 Chapter 4 

Hazardous material X X X X X X AR 200-1 Chapter 5 
management program 

0-8 
• 



Applicable or Relevant and Appropriate Requirements Listing by Workphase (continued) 

Standard, Requirement, Baseline Interim Onsite 
Criteria, or Limitation Assessment Excavation Packaging Storage Transportation Treatment Citation 

Waste management X X AR 200-1 Chapter 6 
programs 

Noise abatement programs X X AR 200-1 Chapter 7 

Spill contingency planning X X X X X AR 200-1 Chapter 8 
and response 

Environmental restoration X X X X AR 200-1 Chapter 9 
programs 

Asbestos management AR 200-1 Chapter 10 
programs· 

Radon AR 200-1 Chapter 11 

Other environmental AR 200-1 Chapter 12 
programs 

000 environmental policy X X X X X X AR 200-2 Chapter 1 

NEPA - Army X X X X X X AR 200-2 Chapter 2 

Environmental effects of X X X X X AR 200-2 Chapter 3 
army actions 

Categorical exclusions X X AR 200-2 Chapter 4 

Environmental assessment X X X X AR 200-2 Chapter 5 

Environmental Impact X X X X AR 200-2 Chapter 6 
statements 

Public involvement X X X X X AR 200-2 Chapter 7 

Environmental effects of X X X X AR 200-2 Chapter 8 
major army actions 

Army regulations chemical X X X X X X AR-380-86 
warfare classifications 

Safety programs X X X X X X AR 385-10 

0-9 



Applicable or Relevant and Appropriate Requirements Listing by Workphase (continued) 

Standard, Requirement, Baseline \ Interim Onslte 
Criteria, or limitation Assessment Excavation Packaging Storage Transportation Treatment Citation 

Transportation accident X AR 385-14 . 
prevention and emergency 
response 

Transportation chemicals X AR 385-31 

Accident reporting and X X X X X X AR 385-40 
records 

Coordination with 000 X X X X X X AR 385-60 
Explosive Safety Board 

Toxic Chemical Agent X X X X AR 385-61 
Safety Program 

Ammunition and explosive X X X X X X AR 385-64 
safety standards 

Historic preservation AR 420-40 

Water supply and waste X X X AR 420-46 
water 

Solid and hazardous waste X X X AR 420-47 
management 

Environmental control X X X X AR-700-115 
equipment policy 

Hazardous material X X X X X X AR 700-141 
information systems 

Hazardous material X AR 700-143 
packaging 

Occupational health X X X X X X DA PA 40-8 
gwdelines for evaluation 
and control of occupational 
exposure to nerve agent. 

0-10 



Applicable or Relevant and Appropria~e Requirements listing by Workphase (continued) 

Standard, Requirement, Baseline Interim Onsite 
Criteria, or Limitation Assessment Excavation Packaging Storage Transportation Treatment Citation 

Decontamination solutions X X X X X X DA PA 50-6 

Environmental quality X X X DA poster 200-12 
goods 

Military supply and X 000 4000.23m 
transportation evaluation 
procedures 

Military supply and X DoD 4000.25-3m 
transportation evaluation 
procedures 

000 contractors safety X X X X X X DoD 4145.26-m 
manual for explosives 

000 ammunition and X X X X X X 0005154.4-8 
explosive safety standards 

000 hazardous materials X X X X X X 000 6050.5-L and LA 
Information systems 

U.S. Army Corps of X X X X EM 385-1-1 
Engineers 

Floodplain executive order X X X EO 11988 

Wetlands executive order X X X EO 11990 

Chemical data quality X X X X EA'1110-1-263 
management for hazardous 
waste remedial activities 

Nuclear, biological, and X X X X X X FM-3-5 
chemical (NBC) 
decontamination 

Chemical compounds X X X X X X FM-3-9 

Technical escort operations X X FM-3-20 

0-11 



Applicable or Relevant and Appropriate Requirements Listing by Workphase (continued) 

Standard, Requirement, Baseline Interim Onslte 
Criteria, or limitation Assessment Excavation Packaging Storage Transportation Treatment Citation 

Chemical accident X X X X X X FM 3-21 
contamination central field 
operations 

Chemical field manuals X X X X X X FM 3.3 - .21 

Well drilling X X X X FM 5-166 

Topography surveying X X X X FM 5-232 

Explosive and dQmolitlons X X X X X X FM 5-250 

Field manual .. ordnance X X X X X X FM 9-Serles 

Transportation X FM 55-Series 

Health assessments X X X X X X PA 40-578 

Environmental impact X X X X PA 200-1 
analysis 

Operation of the toxic X X X X X X SAREA PA 385-1 
exposure aid station 

Chemical material storage X X SB-3-30 

Biological storage X X SB-3-30-2 

Ammunition surveillance X X X SB 742-1375 
procedures 

Technical bulletins .. X X X X X X TB-3-Series 
chemicals 

Safely and service X X X X X X TB385 

Facility engineering .. 
performance standards 

X X TB420 

Water supply .. health X X TB Med. 576 
controls 

0-12 



Applicable or Relevant and Appropriate Requirements Listing by Workphase (continued) 

Standard, Requirement, Baseline Interim Onsite 
Criteria, or Limitation Assessment Excavation Packaging Storage Transportation Treatment Citation 

Chemical weapons and X TEU Reg. SO-l 
material escort 

Technical manuals - X X X X X X TM-3-Series 
chemical 

Chemical, biological and X X X X X X TM 3-220 
radiological 
decontamination 

Hazardous chemical X TM 3-2S0 
storage shipping and 
transportation 

Chemical agent alarms X X X TM 3-6665-329 

Chemical agent alarm X X X TM 3-6665-331 
monitoring 

Chemical agents X X X X X X TM-3-6665-Series 

Surveying X X X X TM-5-200 

Geology X X X X TM-S-545 

Natural resources land TM-S-630 
management 

Natural resources forest TM-S-631 
management 

Entomology handbook TM-5-632 

Natural resources fish and TM-S-633 
wildlife 

Soil waste management X X TM-S-634 

Natural resources outdoor TM-5-635 
recreation and culture 

0-13 



Applicable or Relevant and Appropriate Requirements Listing by Workphase (continued) 

Standard, Requirement, Baseline Interim Onslte 
Criteria, or limitation Assessment excavation Packaging Storage Transportation Treatment Citation 

Engineering weather data X X X X TM-5-7B5 

Cost estimating - X X X TM-5-BOO-2 
construction 

Project development X X X X TM-5-BOO-3 

Historical preservation TM-5-B01-1 
administration 

Historical preservation - TM-5-B01-2 
maintenance 

Environmental protection TM-5-S03-2 
planning 

Land use planning TM-5-B03-B 

. Transportation planning X TM-5-803-

Water supply - source X X TM-5-B13-1 

Water supply treatment X X TM-5-B13-3 

Sanitary landfills X X TM-5-S14-5 

Hazardous material land TM 5-S14-7 
disposal X X 

Evaluation criteria - water X X X TM-5-S14-8 
pollution 

PAr pollution Incinerators X TM-5-815-1 

Drainage X X X TM-5-820-4 

Protective clothing X X X X X X TM 10-277 
chemical operation 

Series - environmental X X X TM-55-1915 
control systems 

0-14 



Applicable or Relevant and Appropriate Requirements Listing by Workphase (continued) 

Standard, Requirement, 
Criteria, or limitation 

Baseline 
Assessment Excavation Packaging 

Explosive Ordnance 
Disposal procedures 

x x 

Storage, shipping, 
handling, and disposal of 
chemical agent and 
hazardous chemicals 

x x 

Air Force Regulations: 

Air transportation 

Air transportation 

Air transportation 

Air transportation 

Air transportation 

Air transportation 

X 
U.S.C. 
CFR 
BNA 

ARAR applies to activity denoted 
United States Code 
United States Code of Federal Regulations 
Bureau of National AHairs 

'X 

x 

0·15 

Interim 
Storage 

x 

x 

Transportation 

x 

x 

x 
X 

X 

X 

X 

X 

Onsite 
Treatment 

x 

x 

Citation 

TM 60 Series 

TM-2S0 

19-9 

55-14 

55-18 

71-4 

76-38 

86-14 



APPENDIX P 

EARTH-CHANGE PLAN PERMIT APPLICATION 



GOVERNMENT OF THE VIRGIN ISIAHOS OF THE UNITED STATES 

DEPARTMENT OF PLANNING AND NATURAL RESOORCES 

Division of Permits 
Risky Center, Suite 231 
Charlotte Amalie 

6003 Anna's Hope 
Christiansted, St. Croix 
Virgin Islands 00820-4433 
(809) 773-1082/3450 St. Thomas, USVI 00802 

(809) 774-3320 

EARTS CBANGE PERMIT APPLICATION 

PERMIT BOMBER 

1. OWNER/APPLICANT INFORMATION 
A. OWNER: ADDRESS: ________________________________________________ ___ 

TEL. t 
B. AUTBORIZ:E=D-A~G~ENT~-:------------------------------------------

ADDRESS: 
TEL I 

- C. DBSIGNER: 
LIC. I 
TEL: f ----------------

D. EQUIPMENT OWNER: 
ADDRESS: TEL f __________________ _ 

2. PROPERTY DBSCRIPTION 
LEGAL DESCRIPTION: 
ESTATE: 
GENERAL LOCATION: 
QUARTER: ISLAND: ____________ _ 

LOT SIZB: 
ZO~ING DISTRICT: 
COASTAL ZONE MANAGEMENT: TIER 1: TIER II 
SOIL TYPB (s) ---------

3. PROPOSED ACTION (S) CIRCLE THOSE THAT APPLY 
A. LAND CLEARING B. LABD SUBDIVISION 
B. CONSTRUCTION F. '1'REB REMOVAL/PLANTING 
C. EXCAVATION G. CO'! AHD FILL 
D. ROAD BLDG./REPAIR B. OT11Blt (DESPAIR) 

I. BRIEFLY DESCRIBB THE TOTAL SCOPB, IBCLODING THE END 
RESULT OF PROPOSED DEVELOPMENT (S) • 

, 



4. BUILDING AND CONSTRUCTION SPECIFICATIONS 
PLEASE REFER TO THE A'M'ACBED BANQOUT (S) WHICS THE 
SPECIFlCATIORS THAT MUST BE SOBMITTED IN ORDER FOR YOUR 
APPLICATIONS TO BE CONSIDERED COMPLETE. (THREE COPIES 
OF DRAWINGS REQUIRED FOR SITE .AND FLOOR PLANS.) PREFERRED 
SCALE IS 1- = 20· OR 1- = 10'. 
IN ADDITION, PLEASE PROVIDE THE FOLLOWING INFORMATION: 
LOWER FLOOR FINAL ELEVATION: 
ELEVATIONS OF LOT CORNERES: 
CISTER OVERFLOW PIPE(S) INVERT ELEVATION: 
SEPTIC TANK TOP ELEVATION: 

s. REQUIRED SUBMITTALS 
A. SUBMIT ORE (1) COpy OF THIS APPLICATION WITH THE 

FOLLOWING MAPS FOR EVALUATION. PLOT TO SCALE THE SITE 
LOCATION ON ALL MAPS, AS AVAILABLE. 

1 • OFFICIAL ZONING MAP s. SEDIMENT REDUCTION PROGRAM MAP 
2. FEMA FLOOD INSURANCE MAP 6. SOIL SURVEY - SOIL MAPS 
3. SURVEY OR PLOT 7. COpy OF DEED 
4. WATER RESOURCES MAP 

6 • SI GNATURE BLOClt 

l/WE HEREBY CERTIFY THAT TO THE BEST OF OUR KNOWLEDGE, ALL 
INFORMATION SUBM.ITTED IS ACCURATE AND CORRENT. lIn ACKNOWLEDGE
THAT THIS APPLICATION WILL BE REVIEWED FOR COMPLETENESS AND 
COMFORMITY WITS THE VI ZONING CODE PRIOR TO PROCESSING. IT IS 
ALSO EXPRESSLY ACKNOWLEDGED THAT TIlE COMMENTS OF TIlE VI SOIL' 
WATER CONSERVATION DISTRICT ARE ONLY A RECOMMENDATION TO DPMR. 
FINAL AUTHORITY AND RESPONSIBILITY FOR EARTH CHANGE PERMITS 
REST WITH DPNR. 

OWNER: APPLICANT/AGENT: 

DATE: DATE: 

CERTIFICATE OF ARCHITECT, ENGINEER, OR LAND SURVEYOR 

DATE: LICENSE I: __________ _ 

7. VIRGIN ISLANDS SOIL' WATER CONSERVATtOR DISTRICT COMMENTS: 
A. SOIL TYPB (s): 
B. OTHER INFORMATION: 
c. PINDINGS/CONCLUSION~S-:--------------------------------

• 



• 

D. RECOMMENDATIONS: 

AUTHORIZED OFFICIAL 

8. DEPARTMENTAL USE ONLY 
A. COMMENTS: 

. INSPECTOR 

FEE RECEIPT 

B. VERIFICATION OF ELEVATIONS 
SATISFACTORY __ UNSATISFACTORY 

9. APPROVAL/DENIAL 
THIS PERMIT APPLICATION IS __ APPROVED 

DISTRICT DIRECTOR OF PERMITS 

CONDITIONS OF APPROVAL. 

NO __ _ YES ___ _ (See tIl). 

DATE 

DATE 

DE!lIED 

DA'l'E 



• 

10. NOTE TO ALL APPLICANTS 

TO FACILITATE FIELS INSPECTION AND PERMcrT REVIEW OF THE 
APPLICATION, THE SITE BOUNDARIES AHD AREAS OF IMPACT SHALL BE 
VISIBLY FLAGGED AND MARltED (EXAMPLES: MAnIBG S.E CORMER, 
SOOTHERN BOUNDARY OF DRIVEWAY, BCT.). A PLAQUE OR SIGN 
INDICATING THE ESTATE AND PLOT NUMBER SHALL BE PLACED IN A 
VISIBLE LOCATION FROM THE ROAD OR RIGHT-OF-WAY. 

EVERY PERMIT ISSUED BY THE DPNR SHALL EXPIRE BY LIMITATION 
AND BECOME NOLL AND VOID IF THE BUILDING OR THE WORX IS NOT 
COMMENCED 12 MONTHS FROM THE DATE OF THE ISSORANCE, OR OF THE 
BUILDING OR WORX IS SUSPENDED OR ABANDONED AT ANY TIME AFTER 
THE WORK IS COMMENCED FOR A PERIOD OF 12 MONTHS •. AN EXi'ENSION· 
OF TIME MAY BE GRANTED BY THE DISTRICT DIRECTOR OF PERMITS. 

IT IS THE RESPONSIBILITY OF THE APPLICANT, PROPERTY OWNER 
OR EQUIPMENT OWNER TO NOTIFY THE DPNR PERMIT OFFICE 48 BOURS 
BEFORE COMMENCING ACTIVITY OR WORK. 

11. CONDITIONS OF APPROVAL 



• ... ... 

. • 

\ 
, 

.\ 

. 
\ :.C"C"~ !l=S 1 {! Ii '-l:'ao."S~ ~l~! i~ f'~~)G !a ~~ ~ ~ r~, s~ ; ~~'IC f~:~!~J~ 
i':· ~ ~ i ~ ~ i '" f i of .. "1 f" ~ or. .. ~ a t [ ~ ~ :. ~ ~ ~ II: ;: i~)' ~ i I : ~ ~. If ;. ;: p ~ ~ ~ ,. 1:. i- ~ ~ ,. ~ ". ~, ~ ~ ~ I .. ~ ,. II r i : "5 i :; ~ I ~ i i .. 
1- :! I !- ~ : r. [1' .. L J t I rt t! ~ ~ g ;';' [ c 9 ~~ .. ~ ~ ~ ~,~ ... : Iii ~ ;Hf r,1 ~ ~ i k ~ i" r . i I.~ i r. i §" i 1!'.: 1. ~. ~ I ~ • t r 

!oil_ ~ I. .;11 lS~ I: l: .. 1" t: """ .... ·cc ; f, "'co' ..... 11 ~J'" " .-.rtf~"'!! ... ~~~ }- .. t 11 iL, l~J ~lhH" f l : h~ ~'f H H! h .. i hr 8 !is. i ~!i~':: ~ ~:~ l.{h f P' 
~i'rl H:Sj .. l~ " U r.Fl i'!,.Hh~ :': a • ~ f" d ~!'''F-' HP;-' i.h;H!! h I.f ~ ~ h H l' IS H 
(lI .. l:t~I~~t ~ }i. flkt;:II:ri~~~; 1~ !I!fi~~,t' ~r·~l~f~~llf!k~is. ~~~!!~J .;r 
-,i- E:!f:"~f"'PI: I: i' "l. I =Y..i..,r:""c.r:"1i' .. 'Ii ! .. ~ ...... ~:~ 1;'; lL: F~e i!;rf-~ - ' IC,G!r -J ~.! 
ft!;:.I!~ii! ~ II ;t!liJ:;'I!:il! ~= 13ii!I.I;1 ~~ ~i Ji!:~!liil: J;:ir!~ ~:: 
E--"l:e~l.l "or r J'f2 "'I''''!;o:L~.s~-c.c &.1 ~'4 r;;: ["5-;. :;;; c:' 6, ~ l ~~i 5 !!r:"l:" re. "-_5" .~ .. eo r. ... ~ 0 C .. 0 1. (;' . '".''' £.~ .. !./!r..f;.I. c. ~ 'If ~ •• 
'lhH~:b[!ll H f:jhi~p~~~J~. E..!~ ~!!'f.~!~~ ·C~ ~~ h}i:ji~~H ~;r~f!! ;n 
~ .. C .: i i r.-: 1 [ ... ~ '~ t !. e.I ( .. f: ~ .. ;. §.1 ~ ~ '. ~ C .. c f: ~ ~ ! i e. ;: t ~ ~~ ~ ~ r i. ~ I: ~ ~ ! jJ ~ a ~ ~! I·! ~ -• 
~ ~ it 1 :- .. a ~l II' II' I: I ~ c .t J I J " ~. h ~ '; I': ~ 'S .... h g H ~J L ~ ~! ~ r i "l k ~ il ~ ~ i ~ ~ 

. !hH~Eiii~! ~ i, ~} Hi ~~r!hl& ~l J~~;Hr E ~i H!lh 1~ f Hi i~~ ~gl -t -~~ l~ r' ~ -.' - ~.. 6 ~,... ~ ~ i: r·· .. ~ ~~ , -:. C I~ c ~ .. t~ ladtuJ " ~l d !r.i lEi eH (, h~hi H!j ~ i h ,; f i~i ~H Jil . . 

. ' 

r , n n 



APPENDIX Q 

REACTIVE PROPERTIES OF CYANURIC CHLORIDE 



unstable at 22°C. and explosive in the gas phase at pressures above 

robar. 
other AcYL HYPOHALITES 

u .. ,dafluorousoproplyl hypoftuorite 

C. J. eta!'. J. Amer. Chem. Soc .• 1969.91.2904 
.,;)I;Iil .... ' .. • 

condensed at -95°C may suddenly decompose completely and 

'ChllorclCYlm(]lacl~tylene (Chloropropynenitrile) 

C1C=CC=N 

Has,bimloto, N. et al .• J. Org. Chem .• 1970.35.675 
contact with air at elevated temperatures because -of its low (unstated) 

............... temperature. Bums moderately in the open. but may explode in a nearly 
vesseL Presence of mono- and di-chloroacetylenes as impurities increases 

flammability hazard. which may be reduced by addition of 1 % of ethyl ether. 
other HALOACETYLENE DERIVATIVES 

Sodium 1 ,3-dichloro-l ,3 ,S-triazine-2.4-dione-6-oxide 
... Ir.,o".. I I CJCI~NJNaO 

N=qONa)NCICO.NCICO - J 

~~arative hazard 
1,3,5-Trichloro-I-3-S-triazinctrione: Cyanuric acid. etc. 

60S', Brochure NHlFS/67.4. Loughborough. Fisons. 1967 
compound (sodium dichloroisocyanurate). used in chlorination of swim
pools, is a powerful oxidant and indiscriminate contact with combustible 

,. ...... "'ru ... ' must be avoided. Ammonium salts and other nitro2enous materials 
incompatible in formulated products. The dibromo analogue. used for the 

purpose, will behave similarly. 
other N-HALOIMIDES . 

I I 
N=CCIN=CC1N=CCI 

331 
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·1 
I. Anon .• Loss Pr~I'. BIIII .• 1979. (025). 21-21 J~ 
2. See ellln' SEU'·I\CCELERATINCi RI::ACIIONS ,. 

Of the factors associated with the high rcttctlvlty of cyanuric chloride (hiA' 
exothermicity. rapid hydrolysis in presence (If water-conwining. solvents, acidl 
catalyscd reactions. liberation of up to 3 mul hydrogen chloride/mol of chloridei 
formation of methyl chloride gas with methanol. formation of carbon dioxi~ 
from hicarbonates). several were involved in muny of the incidents recorded [i)! 
(and given below). The acid catalysed self acceleration and high cxothermici~:: 
are rated highest Pl. It is also a mildly endothermic compound (6H; (5) +91.(i 
kJ/mol. 0.49 kJ/g). .~ .. 

&';: 
Acetone. Water ~ 

Anon .. Loss Pm'. BIIII .. 1979. (02.5). 20 ~r. 
H 

The chloride was ttl he purified hy dissulut.ion in dry acetone. hut in erroli 
ttcetonc cont41ining .J()'Yu of \\·tlter WilS used. The acid-catalysed exothe~ 
hydrulysis reaction of the chluride accclemted tll runuw'ly. and gas and vaP1: 
evolution ruptured the vessel. leading to fire ,md ~xplusion. ;~ 
Set." Methanol. also Water. hoth helow :~~ 
Sec> OIher CiAS E\'OLl ,'IU!' 1~'·IDE!l.TS. SELr·A('CELERATll'(j RE .... 'TI()SS i~ 

;j 
Allyl ulcuhul. Sodium hydroxide. Wnter .~ 

Anon .. L()ssPr("I·. BIIII .. 197.J.«(I()I).11: IlJ7lJ.(029).21 1 
When uqueous l'odium hydroxide wus added ttl ,I mixture of the chloride aoa'· 
alcohol at 2SoC insteud of the nurm'115°C. u nlpidly uccclcrating rcuction led Ii' 
rupture of the hursting disc Hod" gusket. and su~sequently to :1 fhlsh-fire ~ 
explosiun. .:t 
St!C' Methunul. also Water. hllth he low 'I~: 

1-Butanone. Sudium hydroxide. Water .J. 
~ 

Anon .• Loss PrC', .. Bul/ .• 1979. (025). 21 .~ 
The total product of a hatch c()ntainin~ a chlorotriuzine. water. sodiUl. 
hydroxide and 2-butanone had not been discharged from the 1 1.(lOO I v ~'y. 
when a further 1.5 t of cyanuric chloride was churgcd reudy f(lr the next ba~ 
The ensuing rapid exothermic hydrolysis led tu eruption uf the reactor conte~~ 
ignition and explosion of butanone vapour. and damage of 3M dollars. ~ 

''l Dimcthylformamide '~ 
Anon .. BCISC Quare. Safery SlIIum .. 1960.35.24 
Cyanuric chloride reacts vigorously and exothermically with DMF aftet .. ~ 
deceptively long induction period. The 1: 1 adduct initially formed decom~~ 
above 600 e with evolution of carbon dioxide and formation of a diiner!! 
unsaturated quaternary ammonium salt. Dimethylformamide is appreci1j 
basic and is not a suitable solvent for acyl halides. .,(1 
See oth~r INDUCTION PERIOD INCIDENTS ~~ .: .. 

Dimethyl sulfoxide 
See Dimethyl sulfoxide: Acyl halides 
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, Loss Pm .. BlIlI .• 1979. (025). 20 
L_l~""""<:,,, of the chloride on the plant scale was effected at 40°C (with brine 

~rdllol1lng) by adding portions to the alcohol alternately with finely crystalline 
phosphate to neutralise the hydrogen chloride produced. On one 

~LOC:ca!;JOI , use of coarsely crystalline sodium phosphlltc (of low surface area) 
"..nu~' ... the rate of neutralisation. the mixture bccame acid. and a runaway 

to 170°C developed leading to eruption of vessel contents. On another 
occaslcm, accidental addition of sodium sulfate instead of phosphate led to a 

• similar situation beginning to develop, but an automatic pH alarm allowed 
remedial measures to be instituted successfully. 
See other NEUTRAI.ISATJOl\ INCIDJ::I\TS 

¥i. 
:·i:Methanol 
~;;;'·Anon., ABCM QlIClN. Safety Swum .. 1960.31. 40 
j~;. Cyanuric chloride disso\\'c.!d in methanol reacted violently and uncontrollably 
:;~;- with the solvent. This was attributed to the absence of un acid ucccptor to 
:.:::: prevent the initially acid catlllysed (and luter aUlo-catalysed) exothermic 
'.~; ; reaction of all 3 chlorine atoms simultaneously. 
,~'" v;-

·1(d~ 

:t'Methanol. Sodium hydrogencmbonHte 
;;:: Anon., Loss Pm'. BIIII.. IlJ7lJ. (1l:!5). 19 
~:-:" A crust of residu.tl cy.tnuric chloride left in a re.tctnr from 1I previous batch 

reacted with the mcthanol (usually charged first) w form hydrogen chloridc. 
When the base \\'as added (usu.t/ly hefore the chloride). \'igorous evolution of 
carbon dioxide expelled some of the solvent. In a sccond incident. accidentally 

~ •. doubling the charge of cyanuric chloride hut not the base, led to thc 
!.' development of free acid (which auto-cittalyses the reaction with methanol). and 
.~ a runaway reaction developed causing. violent boiling of the solvent. methyl 
;:- chloride evolution and damage to tile plant. 
-- See Methanol. aOll\'e Se~ otl/(.'r Rlfl\A WA Y Rt;An'IOl\S 

Sodium azide 
See 2,4,6-Triazido-I.3.5-triazine (reference 2) 

'. -
Water 

:;- MeA Case Historl" No. 1869 
_ A reaction mixtu;c containing the chloride and water. held in abeyance before 

processing. developed a high internal pressure in the containing vessel. 
~ HYdrOlysis (or alcoholysis) of the chloride becomes rapidly exothermic above 
.. JaoC. 

See Allyl alcohol. also Methanol, both above 
See related ACYl. HALIDES See other ENDOTHER~lIC COMPOUNDS 
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