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Part B, Subpart X Permit Application
Baseline Investigation Work Plan
AFWTF Vieques, Puerto Rico

June 29, 2000

1.0 INTRODUCTION

EnSafe Inc. has prepared this work plan for a baseline investigation to assess whether
- open burning/open detonation (OB/OD) activities at the Navy’s Atlantic Fleet Weapons
Training Facility (AFWTF) in Vieques, Puerto Rico, presently pose an unacceptable threat to
human health or the environment through potential releases to soil, surface water, sediment, or
groundwater. The work plan is in response to United States Environmental Protection
Agency’s (USEPA’s) request that the Navy assess the compliance of the OB/OD units with
40 CFR 264.601 standards, specifically that the Navy submit work plans for gathering
OB/OD baseline data for the media listed above, plus air. (Air emissions are addressed in a

separate work plan).

USEPA requested this work plan as part of an October 1999 notice of deficiency on the
Navy’s June 1993 Resource Conservation and Recovery Act (RCRA) Part B Hazardous Waste
Facility Operations Permit Application for the Naval Station Roosevelt Roads facility in
Vieques. (The facility has been operating under interim status since submittal of its

Part B permit application in 1988.)

Although open burning has not occurred at the site, the Navy may want to conduct this activity
in the future. Therefore, the OB unit will be included in this investigation to establish baseline
conditions. This work plan assumes that the site’s future use will remain as an OB/OD unit
and that current access restrictions will remain in place. Because the units are located in the
Live Impact Area (LIA), an active military bombing range, the environmental conditions of the
areas under investigation are impacted by the bombing activities. Therefore, the investigation

of the OB/OD unit will address impacts from both sources.

This work plan’s goals are to outline the rationale and procedures for collecting data to:
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° Establish baseline surface and subsurface soil, groundwater, surface water, and

sediment conditions at the OB/OD units.

o Establish reference concentrations from locations outside the LIA for use in evaluating

impact from the OB/OD units.

° Assess the current potential threat to human health and the environment posed by the
OB/OD activities.

This work plan is organized as follows:

Section 1 Summarizes work plan goals, facility background, and environmental setting
Section 2 Presents a schedule for the investigation

Section 3 Presents the investigative strategy

Section 4 Outlines methods to assess risk to human and ecological receptors

Section 5 Concludes with health and safety guidelines for the investigation

Appendix A Contains the site-specific quality assurance project plan (QAPP) which
summarizes methods for sample collection and analysis and discusses quality

assurance/quality control (QA/QC) procedures

1.1  Site Location

Vieques Island, approximately seven miles southeast of U.S. Naval Station Roosevelt Roads,
Puerto Rico, is 20 miles long east to west and 3 to 4 miles long north to south. It has a total
surface area of roughly 33,000 acres; approximately 22,600 are owned by the U.S. Navy. The

Navy-owned property is divided into three areas.
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U.S. Navy Property
° The Naval Ammunition Support Detachment (NASD), 8,000 acres in the

island’s westernmost tip
o The Eastern Maneuver Area (EMA), 11,000 acres in the island’s east-central portion
o The AFWTF, 3,600 acres on the island’s eastern portion

Most of the NASD property will be transferred to the Commonwealth of Puerto Rico by
December 31, 2000. The Navy will retain 100 acres for the operation of the Relocatable Over
The Horizon Radar and Mount Pirata Sites. At that time, the total Navy-owned property will

be approximately 14,700 acres.

Together, the EMA and AFWTF are known as the Inner Range, which extends 3 miles
offshore. A portion of the AFTWF, the Live Impact Area or LIA, is used primarily for
aerial bombing and gunfire ordnance delivery training. Figure 1-1 shows Vieques relative to
Puerto Rico and other nearby islands, while Figure 1-2 shows the AFTWF’s location on the

island.

Several small towns and villages are scattered throughout the privately owned west-central
portion of the island. Outside the towns and villages, cattle grazing is the primary land use.

Local ranchers also graze their cattle on leased portions of the EMA.

1.2  Description of Site Operations
The AFWTF functions under the consolidated command of Commander Atlantic Fleet and
Commander Navy Region Southeast. It provides facilities to train Atlantic Fleet and

NATO ships, air wings, and smaller air units from other allied nations and the Puerto Rican
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National Guard in naval gunfire support and air-to-ground ordnance delivery.  The
Atlantic Fleet’s ships, aircraft, and marine forces also conduct training in all aspects of
air-to-surface mine delivery, amphibious landings, small arms, artillery and tank fire, and

combat engineering within the Inner Range.

Within the AFTWF’s Live Impact Area, two separate locations have been designated for
treatment of retrograde (unserviceable) ordnance through open burning and open detonation
(see Figure 1-3). In the open detonation area, retrograde munitions are detonated with high
explosives in excavated earthen pits; a separate area has been designated for open burning of
waste propellants and pyrotechnics. Both operations are limited to 3,000 pounds net explosive
weight (NEW) per event (50,000 pounds NEW per year), although no open burning has
occurred to date at this facility. The military munitions that have been treated onsite are listed
below. Chemical constituents of these munitions for which analysis will be performed are

given in Section 3.2 of this work plan.

° black powder

° TNT (trinitrotoluene)

o explosive D (ammonium picrate)

o PETN (pentaerythritol tetranitrate)

o tetryl (N-tetranitro-N-methylaniline)

o RDX compositions (cyclotrimethylene trinitramine with other explosives and materials)

° cyclotols (RDX/TNT mixtures)

° HMX (cyclotetramethylene tetranitromine)
° octols (HMX/TNT mixtures)

° HBXs (RDX/TNT/aluminum mixtures)

° H6 (RDX/TNT/aluminum mixtures)

° tritonal (TNT/aluminum mixture)

e DBX (TNT/RDX/ammonium nitrate/aluminum mixture)

1-6
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° Torpex (RDX/TNT/aluminum mixture)

° Comp D-2 (desensitizing wax mixture)
o PBX (explosives/plastics mixture)

o lead azide

o lead styphnate

° mercury fulminate

e tetracene

° DDNP (diazodinitrophenol)

° smokeless powder

° solid propellant (including perchlorate)
o pyrotechnics

® picric acid

For more information on the waste ordnance and its composition, see Section C of the
RCRA Part B Permit Application.

The OB/OD units are in the LIA range, which the Navy uses for practice with live military
ordnance. A Directive issued by President Clinton to the Secretary of Defense and the
Director of the Office of Management and Budget (Resolution Regarding Use of Range
Facilities on Vieques, Puerto Rico (Referendum) January 31, 2000), limits the Navy training to
the use of non-explosive ordnance, which may include spotting devices, and to a period of time
not to exceed 90 days per year. Quarterly, the Navy Explosive Ordnance Disposal (EOD)
clears safe paths to the target area so that the targets can be repaired. While clearing the paths,
they locate undetonated ordnance detected at various locations on the range, which is then

treated in place.
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Although the approximately 100-foot x 100-foot OB unit has never been used, the Navy may
want to conduct open burning in the future. Any future burning of reactive materials would be
in approved burn trays, equipped with secondary containment to prevent soil and groundwater

.contamination.

The OD unit is approximately 100 feet x 100 feet. No more than one detonation per day is
carried out in a circular earthen pit, approximately 30 to 60 feet in radius and 6 to 8 feet deep.
Cover materials are not used because response would be complicated in the event of a misfire.

The pit has no specific location because bombing obliterates it between treatment events.
However, all OD activities occur within the 100 feet x 100 feet unit, the location of which is

determined with the use of a Global Positioning System.

Waste ordnance is transported from the NASD to the inner range via water and, within the
range, transported via motor vehicle to the OD unit, where high explosives are placed in direct
contact with the waste ordnance to maintain explosive continuity. Although high explosives
are used to supplement open detonation, they are not technically a fuel, but an initiating

mechanism. No supplemental fuels are used for detonation operations.

Following each detonation, EOD personnel carefully search of the surrounding grounds for
unexploded ammunition or explosives. Explosives or unfused ammunition are picked up and
prepared for the next detonation. Fused ammunition or items with potentially damaged

internal components are generally detonated in-place.
As a security precaution, the LIA, in which the OB/OD units are located, is visually monitored

24 hours a day. During treatment and routine range operations, all roads entering the area are

guarded. Warning signs are posted at all facility access roads.
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1.3  Environmental Setting

This section was developed from U.S. Geological References and U.S. Navy site-specific
environmental studies. Existing information on the environmental setting at the LIA portion of
the AFWTF, where the OB/OD is located, is limited. Most geologic and hydrologic attention
has been focused on the central and western portions of Vieques; these are the areas where the
civilian towns (central) and the only aquifers of significance (central and western) are located.
The investigations conducted under this work plan will improve the database of environmental

site information.

1.3.1 Topography

Vieques’ topography is characterized by low hills and small valleys. The highest elevations,
which are generally along the east-west longitudinal axis, exhibit a more angular block
structure than the adjacent lower hills lying north and south of the main axis. The hills on the
island’s western end generally differ in form and character from those on the eastern end. The
western hills are gentler, more rolling, and have a deeper soil profile than the angular and
rugged eastern hills, which have a greater amount of exposed rock surface. The highest point
on the western end of the island, Monte Pirata, has an elevation of 1,000 feet, more than twice

the highest point on the eastern end, Cerro Matias, which has an elevation of 420 feet.

The hilly central portion of the island contrasts sharply with the low-lying coastal zones. The
three largest of these coastal zones are in the island’s northwest corner, in the island’s
eastern portion just north of Bahia Salina del Sur, and in the island’s southern valley between
Esperanza and Bahia Tapon. These generally level areas are covered with extensive lagoons

and mangrove swamps.

Topography of the OB and OD locations is generally similar. At the OB, the ground surface

slopes at a 2 percent grade westward toward Laguna Anones, a distance of approximately
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600 feet. Surface rainfall runoff and subsurface rainfall percolation (if any) at the OB would
flow to the lagoon. The OD, located approximately 800 feet north northeast of the OB, is
situated on a relatively flat terrace which also drains gently and then transitions to a 2 percent
slope to the west toward Laguna Anones and to the northwest toward Bahia Salinas, the distance
to both being approximately 1200 feet. Surface rainfall runoff and subsurface rainfall

percolation (if any) at the OD would flow to the lagoon and bay.

1.3.2 Geology

Vieques’s geology is characterized by unconsolidated sedimentary deposits in the lowlands and
three major rock types in the upland areas: Upper Cretaceous volcanic rocks,
Upper Cretaceous or Lower Tertiary intrusive rocks, and Upper Tertiary and
Quaternary sedimentary rocks. The Quaternary age consolidated sedimentary deposits consist
of alluvial deposits, beach and dune deposits, and swamp and marsh deposits. The oldest
exposed rocks are presumed to be of Upper Cretaceous age and are mostly andesites, tuffs, and
conglomerates. It is generally thought that these rocks were deposited in a marine
environment, and that they are similar to rocks of this age found on Puerto Rico and the
Virgin Islands. The deposit’s bedding thickness is thought to vary across the island; total
thickness is difficult to determine because of the rocks’ metamorphism and generally poor

surface exposure. These volcanic rocks are most common on the eastern end of the island.

During the Upper Cretaceous or Lower Tertiary period, a quartz diorite complex pluton
deformed and metamorphosed the Cretaceous volcanic rocks. The quartz diorite plutonic
rocks outcrop over a large percentage of the island, particularly in the western and
central portions. The pluton is divided into two major bodies by a narrow belt of
metamorphosed andesites and andesite tuffs running from Isabel Segunda to Bahia de la Chiva.
The western pluton is generally coarse-grained and equiangular in texture, while the eastern

pluton is generally finer-grained with a microgranitic texture.
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There are also well distributed local occurrences of mafic intrusives throughout the island.
Dark, fine-grained dike rocks outcrop at various locations throughout the island, while
coarse-grained rocks of varying color and texture outcrop at its western end in the

quartz diorite complex.

Upper Tertiary-age limestones outcrop at three major areas on the island. Limestone
headlands are on the south coast and on the extreme eastern tip of Vieques. A third limestone
outcrop, approximately 50 feet thick, covers two acres of Punta Caballo on the north coast.
Limestone was once a widespread deposit around the coast of Vieques, but has since been
eroded. The limestone, which is locally known as the Puerto Ferro limestone and is of
Tertiary-Miocene age, ranges from .125 to 140 feet thick on the south coast and 160 to 175 feet
on the eastern tip of the island. On the south coast, the limestone rests on granodiorite

basement rock.

Quaternary deposits include beach, swamp, and alluvial deposits. Quaternary-age alluvial
deposits blanket most of the valleys of Vieques, including areas on the south coast: the area
from Esperanza to Camp Garcia, the area around Ensenada Honda, and the area around
Laguna Playa Grande. On the north coast, they include the Valle de Resolucion and
Hacienda Arcadia areas. Alluvial deposits are stream-laid silt, clay, and gravel derived from
the disintegration of diorite or volcanic rock. Fringing the Vieques shoreline are assorted
deposits of Pleistocene to Holocene-age beach and windblown sand and lagoon and salt marsh

muds.

Two major types of sand deposits are on Vieques. The first is an alluvial deposit found in
valleys filled with the material formed from the weathering of the quartz diorite intrusive.

These deposits, which are found primarily on the western end of the island, consist of
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coarse siliceous sand. The second type is a marine-deposited calcareous sand located on the

fringe beaches.

The geology near the OB/OD units is characterized by sedimentary and volcanic rock. For

more on site geology, see Section L of the RCRA Part B Permit Application.

1.3.3 Soils

Most soils on Vieques are residual in nature. Because of the tropical wet and dry type climate
and the relatively impermeable intact volcanic rock, soil development has been severely limited
on the eastern portion of the island, resulting in a very shallow soil profile. Generally, the
soils on the eastern end of the island are fine-grained with a high clay content. The soil
profiles on the western end of the island, which are somewhat better developed, have been
formed by the weathering of the underlying granite diorite intrusive. These solids are
primarily coarse-grained and contain primarily arkosic material with subordinate amounts of

clay.

Vieques’ larger valleys are blanked and filled by Quaternary-age stream-laid, alluvial deposits
of clay, silt, sand, and gravel derived from the parent volcanic or intrusive rock. The larger
valleys include Valle de Resolucion on the northwest side of the island and the large valley
stretching from Esperanza to Camp Garcia on the south coast. Although the alluvial deposits
in these valleys vary in thickness, they are generally thicker than 40 feet. In addition to the
major soil areas mentioned above, the areas along the shoreline are covered with beach,

alluvial, and windblown sand deposits and lagoon and salt marsh muds.

Because of its small size and relatively uniform climate, the island has a limited range of soils
series. Most common are the Descalabrado soils, which cover more than 30% of the total land

area. Those moderately steep to steep (5% to 60%), shallow, well-drained soils, which are
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found above consolidated volcanic rocks, were formed in a medium to fine-textured residuum
derived from this same rock. The surface layer is typically very dark brown to
dark grayish-brown, 3 to 7 inches thick and topped with grasses and shrubs. On Vieques, all
types or phases of this soil series are severely limited in both agricultural and 'non-agricultural
land uses due to low rainfall, steep slopes, shallow areas, and in some cases, the presence of
rocks. All these soils are easily eroded, and virtually all are restricted to grazing, woodland,

or wildlife.

The Vieques series is found on another 26% of the island's total land area. Vieques soils
occur on moderate to steep slopes (5% to 40%) in the dry uplands. They are formed from
partially weathered granitic rocks. They are shallow, and in a typical profile, the dark brown
surface layer is 4 to 8 inches thick. Drainage is good, runoff medium, and permeability
moderate. Texture ranges from loam to clay loam. Associated series are the Descalabrado,

Coamo, and Guayama, which all also form significant portions of the island's surface area.

The Coamo soils, which constitute almost another 16% of the island’s total land area, are
gently sloped, deep, and fairly rich. Characteristically, they are deep and well-drained,
occurring over deep layers of stratified coarse-textured materials. They formed in sediments
derived from volcanic and limestone rocks. Usually, the surface layer is very dark brown, and
slightly acidic to neutral. Subsoils are mildly to moderately alkaline. Typical natural
vegetation consists of xerophytic trees and brush. This soil series is considered good for

agriculture.

At least 8% of Vieques' surface is covered by a land type called simply rock land, where rock
outcrops cover 50% to 70% of the surface area, or where loose stones and boulders are
common. The shallow soil between the rocks and around them is insufficient to be classified

by soil series. The slope grades from 60% to 70%. Natural vegetative cover is usually brush
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and wild grasses, though some of the higher undisturbed peaks are still forested on Vieques.
There are two subcategories of the rock land type on Vieques: volcanic rock land and
limestone rock land. The remaining 15% of the island's area is distributed in 11 additional
series of varying quality: Ametia, Cartgena, Catano, Coastal Beaches, Descalabrado,

Fraternidad, Jacana, Pandura, Paso Seco, Pancena and Pozo Blanco.

The soil at the OB/OD units is primarily descalabrado clay loam, with some sandy soil
reported present. For more soil information, see Section L of the RCRA Part B permit
application. The thickness and hydraulic characteristics of soils are not know with certainty, but
are reported to be shallow in depth in the OB/OD areas, with outcroppings of exposed bedrock
occurring. The shallow surficial soils are underlain by undivided tertiary marine sedimentary
rock and cretaceous volcanic rock. Thus, the bedrock surface is anticipated to be consistent with

surface topography.

Soil samples were collected from the OB/OD units in 1998 by Panzardi-ERM, Inc. of
San Juan, Puerto Rico and analyzed for hazardous waste parameters. The concentrations
of regulated contaminants detected in the soil were below regulatory levels. Explosive analytes

were not included in this investigation.

1.3.4 Surface Water
From the island’s high points, small, normally dry streambeds or quebradas flow either
north or south toward the sea, resulting in many small drainage basins. Most are less than a

mile long, drain only a fraction of a square mile, and have no well-defined drainage channel.
Vieques has no perennial surface drainage. Rainfall on the island ranges from 25 to 45 inches

annually, with 36 inches considered the average annually precipitation for the entire island.

Based on figures for the U.S. Virgin Islands, approximately 90% of the rainfall is made up of
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water that evaporates and is transpired back into the atmosphere. An additional 5% is
infiltrated and recharges groundwater aquifers, leaving only 5% as runoff. In the rainy season,
channels in many valleys contain runoff; however, in dry months, the streams tend to pond or
dry up entirely. Groundwater discharge sustains several springs in the quebradas during the
dry season. One of two streams are said to have flowed continuously at some time in the past,

probably before well fields lowered the water table.

The surface water bodies nearest the OB/OD units are the Caribbean Sea and Laguna Anones,
which is approximately one eighth-mile from the OB unit and one quarter-mile from the
OD unit, and the closest of the two. Runoff from the two units drains into this lagoon.
Samples from this lagoon taken under the National Pollutant Discharge Elimination System

(NPDES) program revealed no indications of contamination.

1.3.5 Groundwater

Vieques has two major aquifers: the Valle de Resolucion aquifer which is beneath the
western portion of the island within the NASD, and the Valle de Esperanza aquifer within a
4-square-mile area between the village of Esperanza and Camp Garcia on the southern portion
of the island. Of these, the Valle de Esperanza is more productive. Prior to the installation of
the water line from the main island of Puerto Rico in 1978, the Calle de Esperanza aquifer

supplied most of the potable water for the island.

To supply the island with potable water before the water pipeline was installed, the
Puerto Rico Autoridad de Acueductos y Alcantarillados (Aqueduct and Sewer Authority, or
PRASA) maintained a network of 16 “wells which collectively pumped 450,000 gallons

per day. The PRASA well field, which is located in Esperanza, is currently not in use.

In 1985, the U.S. Geological Survey completed a two-year study of groundwater resources in

Vieques, focusing on the Valle de Resolucion and Valle de Esperanza. The study showed
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rainfall to be the primary source of local groundwater, recharging aquifers through infiltration

and stream incisement.

Analyses of samples from wells near Esperanza showed that groundwater is a
sodium-bicarbonate type generally characterized as hard, but suitable for uses other than
irrigation. Because of high sodium levels, untreated groundwater used for irrigation on a
long-term basis would result in the accumulation of salts in the soils. The rélatively high
concentrations of chloride recorded in 1977 in groundwater from the Valle de Espernaza
aquifer have been attributed to seawater encroachment as a result of excessive groundwater
withdrawals, and to the accumulation of salts from infiltration of sea spray, a condition typical
of islands with low rainfall. Because withdrawals from the PRASA wells have been
discontinued, chloride concentrations in the groundwater have decreased substantially, from

205 milligrams per liter (mg/L) to 94 mg/L.

The quality of any shallow groundwater underlying the OB/OD units has not been investigated.
Several groundwater “divides” separate the units from the primary aquifers, making hydraulic
connection unlikely. Groundwater is no longer used as a drinking water supply for the civilian

or military population of Vieques Island; water is piped from Puerto Rico for this purpose.

In response to the January 20, 2000 3008 (h) order for installation restoration work at the
Inner Range at Vieques, the Navy is conducting a western perimeter “baseline” groundwater
investigation. The purpose of this investigation is to establish baseline groundwater quality,
regional groundwater flow patterns along the western perimeter of the Navy facility, and to
assess whether activities at the facility have impacted groundwater at the western perimeter.
The investigation is being conducted in accordance with the Navy’s letter of

November 12, 1998 to Ms. Nicoletta DiForte of USEPA.
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1.3.6 Marine Water Quality

The coastal waters of Vieques are subject to the Puerto Rico Water Quality Standards and
classified in accordance with them. For the most part, the island's marine waters are of
acceptable quality and are classified as suitable for direct human contact and for use in the
propagation or preservation of desirable marine species. The only offshore waters classified as
limited to indirect human contact or for use in propagation and maintenance of desirable

species are those near Isabel Segunda and Puerto Real between Cayo de Tierra and Cayo Real.

In accordance with the provisions of a USEPA NPDES permit issued in November 1984, the
Navy has conducted extensive analyses of the quality of the coastal waters off the LIA. These
studies, which are summarized in Section L of the Part B Permit Application, indicate that
activities in the LIA on Vieques Island have not impacted the surrounding oceanic surface

waters.

1.3.7 Climate
Vieques' climate is tropical-marine, with minimal fluctuations in temperature. Easterly trade
winds, which blow directly across the island year-round, moderate the tropical heat

considerably.

The U.S. Department of Commerce, National Oceanic and Atmospheric Administration, has
established two weather stations on Vieques since 1982; one is located near the main gate at
Camp Garcia, and the other is in the main area of the camp. However, data from these station
have been erratic, with only one station (the one near the main gate) reporting sufficient daily

values to warrant publication. This station records only precipitation and temperature.

The mean annual temperature on Vieques is approximately 79°F to 80°F, with little variation

in mean monthly temperatures. Historical data show August as the warmest month, at 81.8°F,
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and February the coldest, at 76.0°F. The minimal variation in monthly temperature ranges is
attributable to two factors. First, the island is surrounded by water, whose the temperature
changes little from the warmest to the coolest season; second, the island is near the equator,
which accounts for the relatively small differences in energy received from the sun from
season to season. Monthly extreme temperatures at Esperanza ranged from 98°F to 60°F for a
14-year period of record. The mean daily temperature range (the difference between the

daytime maximum and the nighttime minimum) is estimated to be between 15°F and 25°F.

Little information is available on rainfall patterns on Vieques. The island's rainy season is
typically characterized as August to November, although rain showers occur frequently
throughout the year. For the most part, these showers are short, usually less than 30 minutes.

The island's dry season extends from December through April.

The outstanding feature with regard to wind patterns around Vieques is the steadiness of the
trade winds, which almost always come out of the east, varying from north-northwest to
south-southwest. The trade winds move inland, where they are lifted over the terrain or
pushed aside by the hills and form micro-circulation patterns. Wind speeds tend to change
from calmer night winds to stronger day winds at daybreak and change back again at
approximately 4 p.m. The day winds generally peak in late morning or early afternoon.
Tropical cyclones (hurricanes and tropical storms) are most likely to occur during the summer

and early fall.
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2.0 SCHEDULE

A summary of actions and time schedule for completing the work plan activities has been
established. The summary presented in Figure 2-1 does not include specific dates for
milestones because start dates for the tasks are not currently known. The ﬁéld work for this
plan cannot begin until the final work plan has been approved and the contractor has free,

unthreatening access to Navy property and civilian areas.
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3.0 INVESTIGATIVE STRATEGY

This plan identifies proposed sample locations, sample depths, potential site contaminants, and
the rationale for their selection. Sample collection, analytical methods, and
QA/QC procedures are discussed in Appendix A of this plan. The data collected using these
methods and procedures will be used to evaluate whether existing site conditions pose an
unacceptable risk to human health and the environment. Section 4 discusses risk screening

procedures for human and ecological receptors.

3.1 Sampling Rationale

To date, the OB unit has never been operated. Therefore, there are currently no releases to
human health and the environment from this unit, which has been included in this
baseline investigation to establish environmental conditions prior to its possible use as a

thermal treatment facility.

Groundwater on the island is not used as a drinking water source and no food-chain crops are
grown within several miles of the facility. Because the LIA area is restricted, potential human
receptors are site workers and trespassers (adults and children). Potential ecological receptors
include nearby terrestrial and aquatic species. Potential receptors and contaminant exposure

pathways are discussed further in Section 4 of this work plan.

3.2 Sampling Strategy and Locations

To establish baseline conditions at the OB/OD units and evaluate potential threats to
human health and the environment, surface and subsurface soil, groundwater, sediment, and
surface water samples are planned at the units and in areas subject to contaminant migration.
All samples will be analyzed for target compound list organics, target analyte list metals, and

explosives plus nitroglycerin, and pentataerythritol. Groundwater and surface water samples
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will also be analyzed for perchlorate, and pecric acid. The target explosive anlaytes are listed

below.
cyclotetramethylene tetranitramine (HMX) 1,3,5-trinitrobenzene (TNB)
cyclo-1,3,5-trimethylene-2,4,6-trinitramine (RDX) 1,3-dinitrobenzene (DNB)
tetryl nitrobenzene (NB)
2,4 ,6-trinitrotoluene (TNT) 4-amino-2,6-dinitrotoluene
2-amino-4,6-dinitrotoluene 2,6-dinitrotoluene
2.,4-dinitrtoluene 2-nitrotoluene
3-nitrotoluene 4-nitrotoluene

Chemical analytical procedures are discussed in Appendix A.

Because many inorganic constituents occur naturally in soil, groundwater, sediment, and
surface water, reference samples will also be collected. Reference samples will not be
collected from the LIA because of the bombing activities. Therefore, reference samples are
planned in areas outside the LIA where soils and surface water conditions are similar to those
at the OB/OD units but are unaffected by human activities at the AFWTF. Reference samples
will be analyzed for the same parameters as the baseline samples to ensure that the locations
are unaffected by activities at the AFWTF. Figure 3-1 locates the OB/OD units and the
two areas chosen for reference sampling (Laguna Monte Largo Area and
Laguna Yanuel Area). Cobana Negra, a threatened species, can be found in the area. If any
clearing is necessary, the Fish and Wildlife Service and the Corp of Engineers will be

consulted prior to field activities.
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Because unexploded ordnance may be encountered during the sampling activities, the area will
be surveyed for unexploded munitions prior to invasive activities in accordance with the
procedures in Section 5 of this plan. No samples will be collected from areas containing
possible unexploded ordnance. Sampling locations may have to be adjusted in the field based
on the results of the unexploded ordnance survey or to accommodate access restraints. The

exact sampling locations will be surveyed using a Global Positioning System.

The OB/OD units will be located using a Global Positioning System. Five soil borings are
planned for each unit. At each soil boring location, surface soil samples will be collected from
0 to 1 feet below ground surface (bgs) and subsurface samples will be collected from 2 to
4 feet, 4 to 6 feet, 6 to 8 feet, and 8 to 10 feet bgs. The surface interval was chosen for use in
evaluating risk to receptors coming in contact with site soil. The detonation pits in the OD unit
are constructed at depths of 6 to 8 feet. Therefore, the 8 to 10 foot subsurface sampling
interval is intended to evaluate contaminants from the downward thrust of the detonation.
Although OB has not occurred, the same sampling scheme will be followed at that unit for
establishing baseline conditions prior to waste disposal operations. Figures 3-2 and 3-3 depict

the sampling scheme for the OB/OD units.

Two borings at each unit will be converted into temporary monitoring wells to establish
baseline groundwater conditions. Soil borings for monitoring wells will be completed in the
first shallow groundwater aquifer encountered. Conventional monitoring well technology will
be used at the OB/OD units rather than methods such as Hydropunch so that the presence of
buried unexploded ordnance can be assessed during subsurface activities. Section 5 contains
additional information pertaining to health and safety procedures during drilling. Protective
well covers will be used while sampling activities are ongoing. After data collection, the wells
will be properly closed in accordance with federal and local regulations using an impermeable

material to protect groundwater from surface bombing activities.
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Soil borings will be logged by a professional geologist, who will measure the thickness of the
soil units. Selected soil samples will be collected for geotechnical analysis. Tests will include
grain-size distribution (American Society for Testing and Material [ASTM] C 117 and 136),
- Atterberg Limits (ASTM D 4318), moisture content (ASTM D 2216), vertical permeability
(ASTM D-2434), and porosity (ASTM D 4645).

Four temporary wells will be installed as shown in Figure 3-2 for use as piezometers in
establishing groundwater flow direction. Neither soil nor groundwater will be sampled from
these locations. If shallow groundwater is present beneath the OB/OD units, it will be sampled
from two wells, believed to be upgradient and downgradient of the unit based on topography

and an evaluation of water level measurements taken from the four temporary piezometers.

To evaluate the shallow aquifer, slug tests will be performed on selected wells and a
portable groundwater quality meter will be used to measure the following parameters: total
dissolved solids, pH, specific conductivity, turbidity, dissolved oxygen, and salinity. The
aquifer’s flow rate, direction, hydraulic conductivity, and transmissivity will be evaluated for

use in assessing whether additional groundwater investigation is necessary.

Sediment and surface water samples are focused in areas where surface runoff from the unit
typically flows. Topographical maps indicate that surface water runoff from the OB/OD area
flows to Laguna Anones and to the northern coastline. These sampling locations are shown on
Figure 3-2. Surface water and sediment samples will be collected from Laguna Anones and a
sediment sample will be collected from the coastline at Bahia Salinas to assess impact to

surface water bodies.

Reference sample locations were chosen to establish reference assessments of environmental

media from uncontaminated settings similar to that found at the OB/OD, noting that the Navy
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would not be collecting reference samples from the LIA outside the OB and OD areas.
Therefore, each of the two reference location was selected to have features similar to the
OB/OD area, i.e. a lagoon, which received surface rainfall runoff as well as subsurface rainfall
percolation, with proximity to a marine bay, which also received surface rainfall and
subsurface groundwater flow. Similarity of soil and subsurface conditions was also a goal in
the selection of the two reference sampling locations; however, the available soils and
hydrogeologic information is not adequate to assure, at this stage, that conditions are
sufficiently similar. Field observations will be used to adjust sampling locations; any
modifications will be documented in the investigation’s records and report. Also, initial
groundwater collections will be assessed for saltwater intrusion during sample collection.
Should high salinity and/or high conductivity readings be obtained during field testing, the
situation will be evaluated and alternate locations may be selected, depending on the specific

conditions encountered.

Reference sample locations from the Laguna Monte Largo and Laguna Yanuel Areas are
shown on Figures 3-4 and 3-5. Five soil borings are planned for each in locations identified as
having soil conditions similar to those found at the OB/OD units. Reference soil samples will
be collected for the 0 to 1 foot bgs interval and the 8 to 10 feet interval for screening of surface
and subsurface soil. Surface water and sediment samples will be collected from the lagoons.
Reference groundwater samples will not be collected until the presence or absence of
groundwater beneath the OB/OD units has been established, hydrogeologic characteristics of
the unit have been evaluated, and groundwater sampled and analyzed. If inorganic compounds
are present in the groundwater samples at concentrations exceeding human and ecological
screening values, the locations presented in Figures 3-4 and 3-5 will be used as reference
groundwater well locations. The sources for human and ecological screening values are
discussed in Section 4. Appendix A contains a list of human health screening values for each

analytical parameter.
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4.0 RISK ASSESSMENT

Site-specific data collected as part of this investigation will be used to assess whether potential
releases to soil, groundwater, surface water, and sediment from open detonation activities
‘presently pose unacceptable risks to human and ecological receptors. Open burning has not
occurred at the site; therefore, no releases have occurred from OB activities which could

threaten human health and the environment.

4.1 Risk Screening

Concentrations detected in baseline samples will be compared to reference concentrations for
inorganics. Concentrations that exceed the reference concentrations will be retained for further
risk screening. Organic and inorganic constituents that are not naturally occurring will be

compared to conservative default concentrations protective of human and ecological receptors.

Ten surface and 10 subsurface soil samples from reference locations will be collected. The
95% upper tolerance limit will be calculated for these concentrations using the statistical
methods outlined in Section 4.2.1. Two reference groundwater, surface water, and sediment
will be collected. Because of the smaller sample set for these matrices, the upper tolerance

limit will not be calculated. Rather, the lower of the two concentrations will be used for each.

If this risk screening indicates that the OB/OD treatment results in unacceptable human health
or ecological risks, a more detailed risk assessment will be performed. It may require
collection of additional site-specific data to refine the screening assessment findings. The type
of additional data will depend on what exposure pathways are determined to be the primary

contributors to risk at the facility.

A conceptual site model will be constructed as part of the risk assessment. Groundwater, land,

and surface water uses will be evaluated to identify human and ecological receptors. Plants
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and animals using the area surrounding the OB/OD units and nearby Laguna Anones and
Bahia Salinas as habitat will be identified, along any endangered, threatened, or other special

status species and their habitat locations on Vieques Island.

4.2 Human Health Assessment
The human health risk assessment (HHRA) considers environmental media and exposure

pathways that could result in current or future unacceptable risk.

This assessment will be developed in accordance with the following USEPA documents:

o Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation
Manual, Parts A & B, U.S. Environmental Protection Agency/Office of Emergency
and Remedial Response (OERR), EPA/540/1-89/002, December 1989 and
EPA/540/R92/003, December 1991 (Interim). (RAGS, Parts A & B).

° Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation
Manual, Supplemental Guidance-Standard Default Exposure Factors-Interim Final,

USEPA/OERR, Office of Solid Waste and Emergency Response (OSWER) Directive:
9285.6-03, March 25, 1991.

° Dermal Exposure Assessment:  Principles and Applications.  Interim Report
(USEPA, 1992).

° Exposure Factors Handbook. (USEPA, 1997).
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Risk Assessment Guidance for Superfund: Human Health Evaluation Manual, Volume 1
(Part D, Standardized Planning, Reporting, and Review of Superfund Risk Assessment).
INTERIM. 9285.8-01D (USEPA, 1998).

EPA Soil Screening Guidance: Technical Background Document. EPA/540/R-95/128
(USEPA, 1996).

The objectives of the HHRA are to:

Characterize source media and determine the chemicals of potential concern (COPCs)

for impacted environmental media.

Identify potential receptors and quantify potential exposures for those receptors under

current and future conditions for all impacted environmental media.

Qualitatively and quantitatively evaluate the adverse effects associated with the

site-specific COPCs in each medium.

Evaluate the uncertainties related to exposure predictions, toxicological data, and

resultant carcinogenic risk and noncarcinogenic hazard predictions.

The process of HHRA, as defined by RAGS Part A, can be roughly considered as a series of

steps:

Site characterization: Evaluation of site geography, geology, hydrogeology, climate,

and demographic data.
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Data collection: Analysis of environmental media samples.

Data evaluation: Evaluation of analytical data to establish a preliminary list of COPCs

" based on risk-based screening and identify nature and extent of contamination.

Exposure assessment: Identification of potential receptors and exposure pathways
under current and predicted future conditions and calculation/quantitation of exposure

point concentrations (EPCs) and chemical intakes.

Toxicity assessment: Qualitative evaluation of adverse effects of the COPCs and
quantitative estimate of the relationship between exposure and severity or probability of

effect.

Risk characterization: = Combination of exposure assessment and the toxicity
assessment results used to quantify the total noncancer and cancer risk to hypothetical

receptors.

Uncertainty: Discussion and evaluation of areas of recognized uncertainty in
human health risk assessments in addition to medium and exposure pathway-specific

influences.

Risk/Hazard Summary: Presentation and discussion of exposure results (risk and
hazard) for the potential receptors and their exposure pathways identified under the

current and future conditions.

Remedial Goal Options (RGO): Computation of exposure concentrations

corresponding to risk projections within the USEPA target risk range of 10° to 10* for
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carcinogenic compounds of concern (COCs) and hazard quotient goals of 0.1, 1, and 3

for noncarcinogenic COCs.

4.2.1 Identification of COPCs

After the dataset is complete, statistical methods will be used to evaluate the analytical results
to identify COPCs and establish exposure point concentrations (EPCs) at potential receptor
locations. The statistical methods to be used in data evaluation are discussed below. The
rationale used to develop this method and the statistical techniques to implement it are based on

the following sources:

o RAGS Part A
° Statistical Methods for Environmental Pollution Monitoring (Gilbert, 1987)

° Supplemental Guidance to RAGS: Calculating the Concentration Term.
(USEPA, 1992)

For each dataset used to describe the concentration of chemicals within the closure area, the
following will be calculated: frequency of detection, range of detected values, average of
detected concentrations, and the calculated 95th percentile upper confidence limit (UCL) of the
mean concentrations. In accordance with guidance presented in RAGS, Part A, the lesser of
either the maximum concentration detected or the 95%UCL will be used as the EPC to

quantify potential exposure.

Risk-based screening will be performed to reduce the number of parameters addressed in the
formal assessment. The chemicals to be addressed in the formal assessment will be selected by
comparison with screening concentrations (including risk-based as well as background

concentrations) as described below.
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Comparison with Risk-Based Concentration

In this screening process, maximum concentrations detected in site samples will be compared

to the following risk-based concentrations:

Surface Soil: The lower of the soil screening levels (SSLs) (USEPA, 1996) for
ingestion and inhalation. In the absence of chemical-specific SSLs, the risk-based
concentration (RBC) for that has been derived by USEPA Region 3 for residential land
use will be adopted as screening criteria. The RBC will be selected based on a
carcinogenic risk level of 1E-06 for carcinogenic effects and a Hazard Quotient (HQ) of

0.1 for noncarcinogenic effects.

Subsurface Soil: The SSL for soil-to-groundwater based on a dilution-attenuation

factor (DAF) of 1.

Groundwater: The RBC that has been derived by USEPA Region 3 for consumption of
tapwater. The RBC will be selected based on a carcinogenic risk level of 1E-06 for
carcinogenic effects and an HQ of 0.1 for noncarcinogenic effects.

Surfacewater: The ambient water quality criteria (AWQC) promugated by USEPA.

Sediment: The same screening criteria as for surface soil.

Comparison with Background Concentrations

According to USEPA guidance, an inorganic compound may be excluded from further

evaluation in the risk assessment, if the maximum detected concentration is within the range of

naturally occurring background levels. Therefore, an inorganic compound will be selected as a

COPC if it exceeds the risk-based concentration as well as the site-specific background level.
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4.2.2 Exposure Assessment

The objectives of an exposure assessment are to characterize populations that may be
potentially exposed, identify actual or potential exposure pathways, and determine (and
‘quantify, if possible) the extent of exposure. For exposure to occur, four essential elements
must exist: (1) a source and mechanism of chemical release to the environment, (2) an
environmental transport medium (e.g., air, or groundwater-released chemical), (3) a point of
potential contact (exposure point) with the contaminated medium defined in terms of a
potential dose or availability, and (4) an exposure route (e.g., inhalation, ingestion) at the
contact point. Exposure to each pathway will be quantified as Chronic Daily Intake (CDI), and
presented in the Quantification of Exposure section of the HHRA. Exposure concentrations
will be modified where appropriate to account for factors such as the fraction of time spent in a

contaminated zone or source dissipation over time.

The exposure assessment for the subject site will involve the following tasks:

Characterize the physical setting and site land use.

o Identify COPC release and migration pathway(s).

° Identify potential receptors under various land use or site condition scenarios, and

evaluate potential exposure pathways.

o Quantify intake or contact rates of COPCs for industrial scenario.

4.2.2.1 Calculation of Chronic Daily Intake
The CDI is an estimate of the intake of each COPC used to estimate risk. In this

risk assessment, a point estimate of the reasonable maximum exposure (RME) for any
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individual will be calculated based on the EPCs of COPCs and exposure parameters that will

be selected based on site-specific information.

As stated in Section 4.2.1, the lesser of either the maximum concentration detected or the
95%UCL will be used as the EPC to quantify potential exposure. For sample sets of 10 or

more, the 95% UCL will be calculated using the following equation:

UCL= exp{} + 0.552+i0'95j
n-1
where:
n = sample size
x = concentration data logarithm mean
S = sample standard deviation of the transformed data
Hoos = value for computing the one-95 percent confidence limit on a log-normal

mean from standard statistical tables (Gilbert, 1987).

When fewer than 10 samples are collected, the maximum detected concentration for each

COPC will be used as the EPC to compute exposure.

The exposure assumptions used to calculate the CDI will be selected based on available

USEPA data as well as site-specific exposure information.

A conceptual site model that relates the source(s) of contamination, pathways of migration,
transport media, and potentially exposed populations can not be developed presently due to the

lack of site-specific information. Information necessary for a conceptual site model
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(e.g., current and projected future use of the site and surrounding area, relative locations and
activities of human populations both on- and off-site, groundwater use) will be collected during

the Baseline Investigation.

4.2.3 Toxicity Assessment

The toxicity assessment evaluates the potential health impacts posed by COPCs for which
exposure pathways have been identified. The USEPA has developed toxicologiéal databases
that provide information regarding common environmental media contaminants identified at
hazardous waste sites. Toxicity values that will be used in this HHRA will be selected based

on the following hierarchy:

The primary information database used for this purpose is the Integrated Risk

Information System (IRIS).

o In the event that toxicological information for a particular contaminant is not available
in IRIS, USEPA's Heath Effects Assessment Summary Tables (HEAST) will be

reviewed as a secondary reference.

o In the absence of IRIS or HEAST information for a particular chemical (not anticipated
based on the existing parameter limitations), the risk assessor will pursue other avenues

to evaluate the health effects of contaminant concentrations.

° USEPA's National Center for Environmental Assessment (NCEA) in Cincinnati, Ohio,
retains information on a myriad of chemical compounds and may be used to supplement

primary reference information.

° USEPA publications.
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o COPCs that do not have chemical-specific toxicity values can sometimes use a

reference value from a structurally related compound as a surrogate.

4.2.4 'Risk Characterization

Information from the exposure and toxicity assessments will be integrated in this step in order
to characterize the potential risks posed by C<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>