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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.

3-8



N
)
o
o
o
Laguna
A Yanuel
o
Ensenada Honda
/\ \
A Marine Sediment Locations
® Surfa d Subsurface Soil Locatio
o Sixfece and Euisaiace Sl and Growyhminr Lafioos 500 0 500 Feet
A Surface Water and Sediment Locations e e — —————————————
Road .
ATLANTIC DIVISION Figure 3-4
Laguna Yanuel

NAVAL FACILITIES
ENGINEERING COMMAND
VIEQUES, PUERTO RICO

Reference Sampling Locations

2/18/00 Hgis1wd/puerto_rico/data2.apr




Puerto Negro

A
®
o
&

Road
500

Marine Sediment Locations
Surface and Subsurface Soil Locations
Surface and Subsurface Soil and Groundwater Locations
Surface Water and Sediment Locations

0

500 Feet

e —

ATLANTIC DIVISION
NAVAL FACILITIES
ENGINEERING COMMAND
VIEQUES, PUERTO RICO

Figure 3-5

Laguna Monte Largo
Reference Sampling Locations

2/18/00

Iigis Avd/puerto_ricoldata2.apr




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

June 29, 2000

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 COPCs. Risks will be calculated separately for
carcinogenic and noncarcinogenic effects of concern. The methodology that will be used to

characterize risk associated with exposure to COPCs is described below.

Carcinogenic Effects of Chemicals

Carcinogenic exposure risk is estimated as the probability of an individual developing cancer
over a lifetime as a result of exposure to a potential carcinogen. In the low-dose range, which
would be expected for most environmental exposures, cancer risk is estimated from the

following linear equation (USEPA, 1989a):

ILCR = (CDI) x (SF)

where:

ILCR = incremental lifetime excess cancer risk, a unitless expression of the
probability of developing cancer, adjusted for reference incidence

CDI = chronic daily intake for an industrial worker, averaged over 70 years
(mg/kg-day)

SF = cancer slope factor (mg/kg-day)”
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When simultaneously exposed to several carcinogens, the following equation is used to sum

cancer risks for one exposure pathway:

Risk, = ILCR(chemi)+ILCR(chemz)+...ILCR(chem:)

where:
Riskp =  total pathway risk of cancer incidence
ILCR(chemi) = incremental lifetime excess cancer risk for a specific chemical

Cumulative Cancer risk for a given receptor across multiple pathways and media will be

summed in the same manner.

Noncarcinogenic Effects of Chemicals
Noncarcinogenic effects of chemicals are evaluated by comparing an exposure level or intake

with a reference dose (RfD).

The HQ, defined as the ratio of intake to RfD, is calculated using the following equation
(RAGS, Part A):

HQ = CDI/RfD
where:
HQ = hazard quotient (unitless)
CDI = intake of chemical (mg/kg-day)

RfD = reference dose (mg/kg-day)
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Chemical noncarcinogenic effects are evaluated using chronic RfD values. An HQ of unity or
1 indicates that the estimated intake equals the RfD. If the HQ is greater than unity, there may

be a concern for potential adverse health effects.

In the case of simultaneous exposure of a receptor to several chemicals, an HI will be

calculated as the sum of the HQs:

HI = HQ: + HQ: + ...HQ:

where:
HI = Hazard Index (unitless)
HQ = Hazard Quotient (unitless)

4.2.4.1 Identification of Chemicals of Concern

The USEPA has set standard limits (or points of departure) for carcinogens and non-
carcinogens to evaluate whether significant risk is posed by a contaminant (or combination of
contaminants). The outcome of the risk/hazard projections will be utilized to identify COCs
for each impacted environmental medium. For carcinogens, the typical point-of-departure
range is 10 to 10°. These points of departure correlate with one in 10,000 and one in
1,000,000 excess cancer resulting from exposure to environmental contaminants. For
non-carcinogens, other toxic effects are generally considered possible if the HQ exceeds unity
(1). Although both cancer risk and non-cancer hazard are generally additive (within each
group) only if the target organ is common to multiple contaminants, a most conservative
estimate of each may be obtained by summing the individual risks or hazards regardless of

target organ.
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This HHRA will first take the universal summation approach as suggested in RAGS.
However, as discussed above, it may be appropriate to use the summation approach only for
each toxicant that exhibits the same effect by the same mechanism of action. The presence of
‘competitive inhibition (or inhibition of toxicity via an indirect mechanism) and synergistic
effects will not be addressed as no means of accurately predicting these effects has been

universally accepted by the regulatory or scientific community.

COCs will include those chemicals contributing an individual ILCR exceeding 10° to a
cumulative risk of 10™ or more, or contributing at least 0.1 to a hazard index of 1.0 or greater.
The COC selection method was used to provide a more comprehensive evaluation of chemicals
contributing to carcinogenic risk or noncarcinogenic hazard during the remedial development
process. All decision-making activities conducted regarding risk-based closure criteria will be

based upon the current/future site worker pathways.

4.2.4.2  Uncertainty Analysis

Uncertainty is a factor in each step of the exposure and toxicity assessment process.
Uncertainties associated with the initial stages of the risk assessment process become magnified
when they are associated with other uncertainties. Uncertainties relative to the data used as the

basis of the HHRA as well as the methodology will be discussed in this section.

4.2.5 Remedial Goal Options

After identifying COCs, RGOs will be developed in accordance with USEPA guidance to
provide risk managers tools to determine final cleanup goals and to move toward site closure.
RGOs are chemical concentrations computed to equate with specific risk goals that may be
established for a particular site. As previously discussed, COCs are identified as any COPC
that significantly contributes to a pathway of concern. A pathway having an ILCR greater than

10“ or an HI greater than 1 is defined as a pathway of concern, and an individual chemical
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which contributes either 10° ILCR or 0.1 HI is considered to significantly contribute to the
pathway ILCR or HI. RGOs will be calculated for all COCs identified. Inclusion in the RGO
table does not necessarily indicate that remedial action will be required to address a specific

chemical. Instead, RGOs will be provided to facilitate risk management decisions.

4.3  Ecological Risk Assessment

In consultation with the Ecological Risk Assessment Guidance for Superfund: Process for
Designing and Conducting Ecological Risk Assessments (USEPA, 1997), the ecological risk
assessment (ERA) will be composed of eight steps and guided by scientific/management
decision points in which the risk managers and the risk assessment team evaluate and approve
or redirect the assessment. Each step of the assessment is intended to yield specific ecological
data about areas at or near the site through source, pathway, and receptor identification. The

8-step ERA process includes:

Screening-Level Problem Formulation and Ecological Effects Evaluation
Screening-Level Preliminary Exposure Estimate and Risk Calculation
BRA Problem Formulation

Study Design and DQOs

Field Verification of Sampling Design

Site Investigation and Analysis of Exposure and Effects

Risk Characterization

@ MNP R PR

Risk Management

Data collected during the Baseline Investigation will be used to conduct a Screening Level
Ecological Risk Assessment. It is anticipated that the Screening Level ERA will be conducted
and submitted with the Baseline Investigation Report. Based on the results of the Screening

Level Assessment, additional data may be collected to conduct an ERA.
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4.3.1 Step 1: Screening-Level Problem Formulation and Ecological Effects Evaluation

The primary task of the screening-level ecological assessment is to evaluate exposure pathways
to ecological receptors. For a complete exposure pathway, a contaminant must be able to
“travel from the source to the ecological receptor and be taken up by one or more exposure
routes. Identifying complete exposure pathways prior to a quantitative evaluation of toxicity
will allow the assessor to focus only on those site-related contaminants that can reach

ecological receptors.

Much of the AFWTF Vieques facility is undeveloped, undisturbed, and natural.
Consequently, it is likely to be capable of supporting significant populations of indigenous
wildlife. Migration routes will be determined from topographic and site physical information.
Exposure routes and habitat types and sensitive resource areas will be evaluated as a cursory
review of potential biological receptors. A habitat and biota survey will be performed to

identify potential receptors and exposure points.

In consultation with the general survey methods outlined in USEPA's Ecological Assessment of
Hazardous Waste Sites: Field and Laboratory Reference (EPA/600/3-89/013) the site will be
characterized. The appropriate agencies will be contacted to document any federally or state-
listed threatened or endangered species have been reported in the area (i.e., National Wetlands
Inventory Maps, National Forest List, Commonwealth of Puerto Rico, U.S. Fish and Wildlife

Service, etc.).

Vieques is home to 120 species of bird, four species of amphibians, 14 species of terrestrial
reptiles, and seven species of terrestrial mammals. The island’s coastal areas support diverse
marine species, including 350 species of fish, the bottlenose dolphin, the West Indian manatee,

and sea turtles.
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Vieques is also within range of various terrestrial and marine species listed by the Federal and
Commonwealth governments as threatened and/or endangered. These species include sea.
turtles, brown pelicans, peregrine falcon, Puerto Rican plain pigeon, piping plover, snowy
plover, West Indian whistling duck, Caribbean coot, ruddy duck, least tern, West Indian
Manatee, and humpback whales. No habitats of threatened or endangered species are known

to exist within the area of the AIA containing the OB and OD units.

A screening-level ecological effects evaluation to establish contaminant exposure levels
(screening ecotoxicity values) will also be conducted during this step. These values represent
conservative thresholds for adverse ecological effects and are based on generic assessment
endpoints applicable nationwide. Since the ecological effects of most concern are those that
can impact populations or higher levels of biological organization, the standard ecotoxicity
values include adverse effects on development, reproduction, and survivorship. For the
screening-level ERA, assessment endpoints will be any adverse effect on plant and animal

populations, habitats, and sensitive environments.

Adverse effects to potentially exposed populations at the site will be inferred from comparison
of detected contaminant concentrations at the site to Region IV Ecological Screening Values
reported in Supplemental Guidance to RAGS: Region 1V Bulletins — Ecological Screening
Values (USEPA 1995). Other guidance documents that will be consulted, if available to the
public at the time the Screening Level ERA is conducted, are “Protocol for Screening Level
Ecological Risk Assessment at Hazardous Waste Combustion Facilities (Region VI, USEPA)
and “Final Ecological Criteria Documents” developed for eight explosive constituents by the
Chemical Hazard Evaluation Group, Biomedical and Environmental Information Analysis

Section, Health Sciences Research Division, Oak Ridge National Laboratory.
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The ecological effects evaluation will also consider exposure duration, exposure routes, and the
applicability of laboratory data to field conditions. If data is lacking for these parameters,
assumptions, biased in the direction of overestimating risk, will be made to minimize the
chances of incorrectly concluding that there is no risk.. Without this bias, a screening
evaluation could not provide a defensible conclusion that negligible ecological risk exists or
that certain contaminants and exposure pathways can be eliminated from consideration.
Analytical data for site soil, groundwater, surface water, and sediment will be collected and
data from previous investigations and will be reviewed as part of Step 1. Results of this step
will be used in conjunction with the exposure estimates in the preliminary risk calculation in

Step 2.

4.3.2 Step 2: Screening-Level Preliminary Exposure Estimate and Risk Calculation

Step 2 is used to determine if a full ERA is necessary. If the preliminary assessment finds
ecological risk to be negligible, the ERA process will be complete.  Appropriate
documentation, including all analysis and references used in the assessment and a discussion of
the uncertainties associated with the risk estimates, must be produced. If the process
continues, Step 1 information will be incorporated into the identification of exposure pathways
and preliminary contaminants of concern for the baseline risk assessment and may also serve to
eliminate those contaminants and exposure pathways that pose negligible risk from further

investigation.

In general, information on contaminant concentrations and distribution will be determined
through systematic sampling in areas where biological receptors exist or are indicated.
Surface soil (0 to 1 foot) concentrations will be used to assess terrestrial risk. Most biota
occupy the upper one foot interval in soil or sediment. Physical soil parameters (pH, porosity,

grain size, organic content, and total organic carbon) are needed to assess physical stress and
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contaminant bioavailability. If necessary, the consideration and potential influence of physical

soil parameters will occur in Step 3.

For the Step 2 exposure estimate, ecological risk will be estimated by comp'aring maximum
documented exposure concentrations with the ecotoxicity screening values from Step 1. Based
on the general information generated during Step 1 on the types of potential biological
receptors, only complete exposure pathways will be evaluated. For these, the highest
measured onsite contaminant concentration for each medium (soil, sediment, or surface water)
will be used to ensure that potential ecological threats are not omitted. For site-specific
exposure parameters which are inadequate or difficult to develop, such as a receptor’s
ingestion rate or a contaminant’s bioavailability, conservative assumptions will be used. If

necessary, ingestion exposure will be modeled in Step 3 — Problem Formulation.

Preliminary Risk Calculation

Using exposure estimates and ecotoxicity values from Step 1, quantitative screening-level risk
can be calculated. Screening ecotoxicity values will be compared to the maximum constituent
of potential ecological concern (COPEC) concentration at the site (the Hazard Quotient

approach).

For each COPEC and environmental medium, the hazard quotient will be expressed as the

ratio of a potential exposure level to the Ecological Screening Value:

HQ = MaxConc / ESV

where:

HQ =  Hazard Quotient
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MaxConc =  Maximum COPEC concentration detected at the site (e.g., mg
contaminant/kg soil, mg contaminant/L water, mg contaminant/kg food)

ESV = Ecological Screening Value (USEPA Region IV RAGs Bulletin, 1995) in

units that match COPEC

An HQ less than one indicates that the contaminant alone is unlikely to cause adverse

ecological effects.

The screening-level risk calculation will be a conservative estimate to ensure that potential
ecological threats are not overlooked. Based on available information, the calculations will
also be used to evaluate whether there is potential for adverse ecological impacts. If there is a
potential for adverse ecological impacts, this screening-level calculation may eliminate
contaminants and exposure pathways which pose only negligible risk from further

consideration.

Initial risk characterization will also include a comparison of observed contaminant
values to regulatory applicable or relevant and appropriate requirements (ARARs) or To Be
Considered (TBCs) values (e.g., USEPA AWQC, Water Quality Control [WQC],
USEPA Sediment and Surface Water Screening Values). However, the Step 2 risk HQ
calculations will not establish preliminary cleanup goals. Screening-level ecotoxicity values

are derived to avoid underestimating risk and are not intended as cleanup goals.

A scientific/management decision point, which concludes that: (1) ecological threats are
negligible, (2) the ERA should continue to evaluate whether a risk exists, or (3) there is a
potential for adverse ecological effects, which requires a more detailed ERA incorporating

more site-specific information, concludes Step 2. If existing information is inadequate or
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adverse ecological effects are indicated, the ERA process will continue to Step 3. A technical
memorandum will be produced to document the preliminary risk determination. The

memorandum will be provided to all appropriate regulatory personnel.

4.3.3 Step 3: Baseline Risk Assessment Problem Formulation

A conceptual model will be developed to include appropriate assessment endpoints, exposure
pathways, and risk questions or hypotheses. Using additional input from site personnel and
other involved parties, Step 3 will refine the screening-level problem formulation and expand
on the ecological issues of concern. The results of previous steps and any additional
information will be used to determine the scope and goals of the baseline ERA. Assessment
endpoints, or the specific ecological values to be protected, will also be identified. These
endpoints may be broad (protecting aquatic communities) or specific (maintaining terrestrial
community composition at structures downgradient of a site similar to that upgradient of the
site). For CERCLA ERAs, assessment endpoints are generally groupings of biota which:
1) share a common habitat for those contaminants whose exposure pathway of concern is direct
toxicity (e.g., terrestrial invertebrates), and 2) share a common feeding strategy for those
contaminants whose exposure pathway of concern is through the food chain (e.g., avian

piscivores).

Prior to the scientific/management decision points (SMDP) for this step, six activities will be

conducted:

° refine preliminary COPECs

o search ecotoxicological literature for potential ecological effects of the contaminants
o qualitatively evaluate complete exposure pathways and potentially at risk ecosystems
° select assessment endpoints

e develop conceptual model

e establish risk hypotheses
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COPEC refinement will eliminate certain contaminants from further consideration. Those
contaminants which remain COPECs during risk screening, the assumptions (e.g., 100 percent
bioavailability) will be compared against values reported in literature. HQs will be changed to

“ reflect more realistic assumptions (e.g., 60 percent bioavailability).

The screening-level literature search conducted in Step 1 will be expanded to obtain more
detailed information. The search should identify no observed adverse effect levels (NOAELs),
lowest observed adverse effect levels (LOAELs), exposure-response functions, and the

mechanisms of toxic responses for COPECs not included in Step 1.

In Step 3, the exposure pathways and the ecosystems associated with the assessment endpoints
will be evaluated in more detail, including contaminant fate and transport, ecological setting,
and the magnitude and extent of contamination, including relative spatial and temporal

variability. Stakeholders will be notified of any changes to the exposure parameters.

Assessment endpoints for the ERA will be selected based on the ecosystems, communities,
and/or species potentially present at the site. The selection process will be influenced by other
phases of the problem formulation phase since it depends on COPECs and their concentrations,
mechanisms of COPEC toxicity to different groups of organisms, presence of potentially
sensitive or highly exposed receptor groups, and potentially complete exposure pathways.
Consideration will be given to receptors which will or could be at risk and: 1) how the
adverse effects of the contaminants might be expressed, 2) how the chemical and physical form
of the contaminants influence bioavailability and 3) the type and magnitude of adverse

response.

Step 3 will also evaluate whether the contaminants can adversely affect an organism in direct

contact with the contaminated media or if the contaminants accumulate in food chains,
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resulting in adverse effects to indirectly or minimally exposed organisms. Then, a decision
will be made by the risk managers to focus on toxicity resulting from direct and/or indirect

€Xposures.

An integrated conceptual model will be developed based on the information obtained during
previous steps, knowledge of the contaminants present, the exposure pathways, and the
assessment endpoints. The model will include a contaminant fate and transport diagram that
traces the contaminants from their sources through the ecosystem to receptors that include the

assessment endpoints.

Risk questions will then be applied to the baseline ERA. The questions will be based on
assessment endpoints and provide a basis for developing the Step 4 study design and evaluating
the results of the site investigation and subsequent risk characterization. The basic risk
question asks whether site-related contaminants are causing or have the potential to cause

adverse effects on the assessment endpoints.

A scientific/management decision point then summarizes the agreement reached between
risk managers and risk assessors on four items: 1) COPECs, 2) assessment endpoints,
3) exposure pathways, and 4) risk questions. Upon agreement, measurement endpoints will be

selected and a site study is developed.

4.3.4 Step 4: Study Design and Data Quality Objectives

Measurement endpoints, which are measurable ecological characteristics related to specific
assessment endpoints, are developed in Step 4. For example, to determine if reproductive
impairment in predatory birds (the assessment endpoint) is a result of soil contamination at a
site, tissue concentrations in prey species would be measured (measurement endpoint). The

complete conceptual model will be used to develop a study design and DQOs based on
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statistical considerations for the site assessment. The model also will identify which
assumptions in the screening-level ERA (Steps 1 and 2) were the most conservative or
significantly increased the risk prediction’s overall uncertainty. Field sampling will address
risk model parameters that have important effects on risk estimates (e.g., contaminant toxicity
and concentrations at exposure points). When possible, ERA field sampling efforts will
incorporate data needs of other sampling efforts to reduce sampling costs and prevent

redundant sampling.

Once information regarding site reuse is available a separate Work Plan and Sampling and
Analysis Plan (WP and SAP) for the ecological component of the field investigation will be
developed during this step. Consultation with Commonwealth of Puerto Rico, USEPA, and
other stakeholders on the preparation, review, and approval of the proposed WP and SAP will

help ensure that the proposed ERA is well-focused, efficient, and technically correct.

The Ecological WP and SAP will specify the site conceptual model developed in Step 3 and the
measurement endpoints developed at the beginning of Step 4. The WP will describe
assessment endpoints, exposure pathways, questions and test hypotheses, measurement
endpoints and their relation to assessment endpoints, and uncertainties and assumptions. The
SAP will describe data needs, scientifically valid and sufficient study design and data analysis
procedures, data reduction and interpretation methods, and a discussion of the statistical
analyses that will be used. The SAP will also discuss the quality assurance procedures and

quality control techniques.

4.3.5 Step 5: Field Verification of Sampling Design
Before implementation of final ERA WP and SAP, the appropriateness and implementability of
the proposed field sampling plan, including the testable hypotheses, exposure pathway models,

and measurement endpoints will be verified. The primary purpose of Step 5 is to ensure that
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samples specified by the SAP can actually be collected and DQOs can be met. Species
associated with a specified measurement endpoint will include only those that have been
observed during the preliminary site characterization or noted during previous site Visits.
Previously obtained information will be verified and the feasibility of sampling. will be checked

by a site visit.

The need for reference areas also should be evaluated in this step. Reference areas are sites as
similar as possible to the habitat associated with the site in all aspects except contamination.
Therefore, stressors or contaminants identified in an appropriate reference area may offer
insight into effects from background conditions that may otherwise have been considered
site-related. If several onsite habitats or habitat variables are included in the ERA, then
several reference areas may be required. For any necessary plan modifications, verification of
the field sampling plan prior to conducting the full site investigation will be made to the

study design or implementation to ensure that the ERA meets the study objectives.

4.3.6 Step 6: Site Investigation and Analysis of Exposure and Effects

Specific-site sampling and surveys are included as Step 6. They should be a direct
implementation of the study designed in Steps 4 and 5 and reflect information gathered during
the previous steps. Information collected during Step 6 will be used to characterize exposures
and ecological effects. Although much of the information for characterizing ecological effects
will have been gathered from the literature review, the site investigation may provide evidence
of existing ecological impacts and additional exposure-response information. If unexpected site
conditions are encountered, the feasibility or adequacy of the sampling design will be

reevaluated.

After information has been collected on contaminants (including general sampling conducted

during Steps 1 and 2), a study on the general characteristics of the stressor will be completed.
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This study will provide specific information on intensity, chemical alteration, duration, and
secondary effects of the stressor chemical. Site-specific information on soil and

water chemistry will aid in assessing the potential effects of the stressor.

The analysis phase of the ERA will consist of evaluating all data obtained through Step 6, for
existing and potential exposures and ecological effects. Analysis of exposure and effects will
be performed interactively, and comply with methods specified in the WP and SAP.
Site-specific data obtained during Step 6 will replace many of the assumptions that were made
for the screening-level analysis in Steps 1 and 2. Evidence of an exposure-response
relationship between contamination and ecological responses near the AFWTF facility will help

establish causality. The results of Step 6 are used to characterize ecological risks in Step 7.

4.3.7 Step 7: Risk Characterization

Risk characterization is the final phase of the risk assessment process. Data on exposure and
effects on measurement endpoints will be integrated into a statement about risk to the
assessment endpoints. A weight-of-evidence approach will be used to interpret the implications
of various studies for the assessment endpoints. This risk estimation will consist of integrating
the exposure profiles with the exposure-effects information and summarizing the associated
uncertainties. Together, this information will help evaluate the ecological significance of
risk estimates in the absence of remedial activities. The risk estimate will also identify a
threshold for effects on the assessment endpoint as a range between contaminant concentrations
identified as posing no ecological risk and the lowest contaminant concentration identified as
likely to produce adverse ecological effects. The lower bound may be based on consistent
conservative assumptions and NOAEL toxicity values. The upper bound may be based on
observed impacts or ecological impacts predictions using consistent assumptions, site-specific
data, LOAEL toxicity values or an impact evaluation. Information regarding the strengths and

limitations of the assessment will also be identified and described.
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4.3.8 Step 8: Risk Management

During risk characterization, the threshold for effects on the assessment endpoint will have
been identified. In Step 8, clean-up criteria within acceptable risk levels will be determined
based on numerous criteria, such as protection of human health and the environment,
long-term effectiveness, implementability, cost, and community acceptance. Other factors may
include existing background levels, current and future industrial uses, and local, regional, and
national ecological significance of the site. The ecological impacts of remedial options as well

as residual risks associated with no action must be considered.
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5.0 HEALTH AND SAFETY PLAN

5.1 Introduction

Before starting any field work, the entity performing the field work described in this work plan
must submit an unexploded ordnance health and safety plan (HASP) for review, comment and
approval by the Officer-In-Charge, Explosive Ordnance Disposal (EOD) Detachment,
Naval Station Roosevelt Roads, prior to implementation of the work plan. This work plan will
detail the procedures to be used to assure unexploded ordnance safety for accesé to and from
all sample locations and the areas around them, and for all subsurface investigations,
shallow hand augering, and any shallow or deep borings. Achieving this goal will require
using appropriate procedures for subsurface vertical detection of ordnance at depth, which will
be conducted only by appropriately trained, experienced, licensed and certified personnel, in
accordance with Navy procedures and as approved by the Navy. The HASP must be
administered by a qualified health and safety professional and comply with all applicable
federal, state, and local health and safety requirements. All work must be performed in

accordance with the accepted plan.

5.2  Applicability

The HASP provisions are mandatory for all contractors involved in corrective action
field activities who will be or could be exposed to onsite hazardous substances and
physical hazards. Site personnel will operate in accordance with the most current requirements
of Title 29 CFR 1910.120, Standards for Hazardous Waste Operations and Emergency
Response, 29 CFR 1926, Construction Standards, and the U. S. Army Corps of Engineers
Safety and Health Requirements Manual. These regulations include the following provisions
for employees exposed to hazardous substances, health hazards, or safety hazards: training as
described in §120(e), medical surveillance as described in §120(f), and personal protective

equipment as described in §120(g).
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Site work will be suspended and the area evacuated if the contractor does not take adequate
safety precautions, or it is believed that the contractor is or may be exposed to an immediate
health hazard.

Health and safety training certificates will be maintained onsite for all contractor employees
who may be exposed to onsite hazardous substances. Current Occupational Safety and
Health Administration training or refresher training certificates will be included for employees

involved in field activities.

5.3  Site Activities

Extreme caution and adherence to approved safety procedures are mandatory when conducting
the field work described in this work plan. Unless specifically designated otherwise by
qualified Navy EOD personnel, all areas identified as sampling locations in this work plan will
be assumed to potentially contain unexploded military munitions which could detonate and

maim or kill personnel if detonated.

Therefore, an EOD team, either provided by the Navy or others utilizing procedures and
personnel acceptable to the Navy, will sweep all access routes and areas where field work will
be conducted before any field work begins. The EOD team shall demonstrate appropriate
skills, experience and credentials which shall, at a minimum, include graduation from the
U.S. Naval EOD School in Indian Head, Maryland. In addition, supervisory personnel onsite
shall have been awarded the Master EOD Skill Badge. If any suspected ordnance is found, it
will be removed or the area around the object will be flagged so that the investigation can
proceed without disturbing it. No field personnel will be allowed to enter the site during the
EOD sweep. Site communications equipment (two-way radios, cellular phones, etc.) must be

approved by the facility safety office before use.
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A. PROJECT MANAGEMENT

A3. Distribution List

Roberto P. Pagtalunan, LANTNAVFACENGCOM (Engineer-in-Charge)

Wilfredo Rivera, Naval Station Roosevelt Roads, (Public Works Department)

Carl A. Soderberg, USEPA Caribbean Division, (Project Manager)

Israel Torres, Director, Puerto Rico Environmental Quality Board, (Land Pollution Regulation)

Contractor, (Project Manager, Quality Assurance Manager, Site Supervisor)

Ad4. Project/Task Organization

The individuals directly involved with the Baseline Investigation at Atlantic Fleet Weapons
Training Facility (AFWTF) Vieques, Puerto Rico, and their specific responsibilities are
outlined below. Figure A-1 is an organization chart showing lines of responsibility and

reporting responsibilities.

Roberto P. Pagtalunan, LANTNAVFACENGCOM Engineer-in-Charge: Overall
coordination of the project and decision maker. Review and approve Quality Assurance

Project Plan (QAPP) and subsequent revisions in terms of project scope and objectives.

Carl A. Soderberg, USEPA Caribbean Division Project Manager: Review and approval of
QAPP and subsequent revisions. Conduct regulatory assessments of field activities, if

necessary.

Contractor Project Manager: Overall coordination of field work. Oversee preparation of

QAPP. Implement final, approved version of QAPP.

Contractor Quality Assurance Manager: Review and approval of QAPP. Conduct in-house

audits of field operations, when needed.

Contractor Site Supervisor: Direct the sampling operations according to the QAPP.
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AS5. Problem Definition/Background
AS5.1 Purpose/Background

A detailed discussion of the site background, facility location, and history may be found in

Section 1 of the Baseline Investigation Work Plan.

A5.2 Problem Statement and Background
A detailed discussion of the problem statement and objectives may be found in Section 1 of the

Baseline Investigation Work Plan.

A6. Project/Task Description and Schedule
A detailed description if the sampling activities may be found in Section 3 of the Baseline
Investigation Work Plan. A project schedule is provided in Section 2 of that document.

Table A-1 of this QAPP summarizes the sampling program.

A7. Quality Objectives and Criteria for Measurement Data

The project data quality objective is to provide valid data of known and documented quality to
determine the concentrations of contaminants at the OB/OD units. Definitive data, as
established in Guidance for the Data Quality Objective Process, EPA/600/R-96/055
(September 1994), will be collected for use in evaluating risk to human health and the
environment.  Sampling, analytical, and data validation procedures will conducted in

accordance with USEPA Region 2’s CERCLA Quality Assurance Manual (1989).

Precision, accuracy, representativeness, comparability, and completeness will be addressed by
collecting, analyzing, and reporting the data as described in this document. Table A-2 presents

the analytical parameters, associated detection limits, and human health screening levels.
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Table A-1
Summary Table of Sampling and Analysis Program
Number Equipment
of Trip Field Rinsate Total
Location Sample Matrix Field Parameters Laboratory Parameters Samples Duplicates  Blanks  Blanks Blanks MS/MSD Samples
OB/OD Units Soil Standard Penetration Test TAL Inorganics, Cyanide, 50 5 1 1 1 3 61
(Blow Counts) TCL VOCs, SVOCS,
Pesticides/PCBs, Explosives
+ Nitroglycerin and PETN

Geotechnical Analysis * 0 0 0 0 0 0
Sediment none TAL Inorganics, Cyanide, 3 1 1 0 1 1 7

TCL VOCs, SVOCS,
Pesticides/PCBs, Explosives
+ Nitroglycerin and PETN
Surface Water none TAL Inorganics, Cyanide, 2 1 1 0 1 1 6
TCL VOCs, SVOCS,
Pesticides/PCBs, Explosives
+ Nitroglycerin, PETN,
perchlorate, and picric acid

Groundwater water level, total dissolved solids, TAL Inorganics, Cyanide, 4 1 1 0 1 1 8
pH, specific conductivity, turbidity, TCL VOCs, SVOCS,
dissolved oxygen, and salinity Pesticides/PCBs, Explosives

+ Nitroglycerin, PETN
perchlorate, and picric acid
Reference Soil Standard Penetration Test TAL Inorganics, Cyanide, 20 2 1 1 1 | 26
Locations TCL VOCs, SVOCS,
Pesticides/PCBs, Explosives
+ Nitroglycerin and PETN
Sediment none TAL Inorganics, Cyanide, 4 1 1 0 1 1 8
TCL VOCs, SVOCS, :
Pesticides/PCBs, Explosives
+ Nitroglycerin and PETN
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Table A-1
Summary Table of Sampling and Analysis Program
Number Equipment
of Trip Field Rinsate Total
Location Sample Matrix Field Parameters Laboratory Parameters Samples Duplicates  Blanks  Blanks Blanks MS/MSD Samples
Surface Water none TAL Inorganics, Cyanide, 2 1 1 0 1 1 6
TCL VOCs, SVOCS,
Pesticides/PCBs, Explosives
+ Nitroglycerin, PETN
perchlorate, and picric acid
Groundwater water level, total dissolved solids, TAL Inorganics, Cyanide, 2 1 1 0 1 1 6
pH, specific conductivity, turbidity, TCL VOCs, SVOCS,
dissolved oxygen, and salinity Pesticides/PCBs, Explosives
+ Nitroglycerin, PETN
perchlorate, and picric acid
Notes:
VOCs = volatile organic compounds
SVOCs = semivolatile orgnanics compounds
PCBs = polychlorinated biphenyls
PETN = pentataerythritol
TCL = target compound list
TAL = target analyte list
*

Geotechnical parameters =

analysis for these parameters will be performed on selected soil samples based on geologic conditions encountered during the investigation.

grain-size distribution , Atterberg Limits, moisture content, vertical permeability, and porosity
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Detection limits are described in many different terms depending on the analysis being
-performed and the capabilities of the instrument. The following terms are important in

describing detection limits:

° CLP Organic Contract Required Quantitation Limit (CRQL) and CLP Inorganic
Contract Required Detection Limit (CRDL) are stipulated by the CLP method as the
nominal levels laboratories are required to report. These levels are not necessarily the
lowest detectable levels.

o SW-846 Practical Quantitation Limit (PQL) or Method Quantitation Limit (MQL) is
used to determine the extent of contaminants in media. The organic PQL/MQL is the
lowest non-zero standard concentration in the laboratory’s initial calibration curve.
Inorganic PQLs will be demonstrated by analyzing a PQL standard during an analytical
sequence. These levels are not necessarily the lowest detectable levels.

o Organic Method Detection Limit (MDL) is defined as the minimum concentration of a
substance that can be measured and reported with 99% confidence that the analyte
concentration is greater than zero and is determined from the analysis of a sample in a
given matrix type containing the analyte. It is the lowest concentration of an analyte a
method can reliably detect taking into consideration the reagents and preparation steps

applied to a sample.

° Inorganic Instrument Detection Limit (IDL) is defined as the lowest amount of an
element that can be detected above normal random background noise that can be
reliably detected under ideal conditions. It is established by determining three times the
standard deviation of seven replicate analyses of the analyte at the lowest concentration
level that is statistically different from the blank. Inorganic IDLs are generally
performed quarterly and are dependent on instrument sensitivity.
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Table A-2
Project Detection Limits and Screening Values
Groundwater Surface Soil Subsurface Soil Low Water Low Soil
Screening Screening Value Screening Value  Quantitation Quantitation
CAS # Parameter Value (mg/L)" (mg/kg)* (mg/kg)’ Limits (mg/L)* Limit (ng/kg)’ Notes
Semi-volatile Organic Compounds

111444  bis(2-Chloroethyl)ether ~ C® 0.009590 0.2 0.00002 5 0.33

108952 Phenol N’ 21900 47000 5 5 0.33

95578 2-Chlorophenol N 30.42 390 0.2 5 0.33
541731 1,3-Dichlorobenzene N 5.475 7.039 5 0.33 A
106467 1,4-Dichlorobenzene = C 0.4727 27 0.1 5 0.33

95501 1,2-Dichlorobenzene N 547.5 560 0.9 5 0.33
108601 2,2'-oxybis(1- C 0.2604 9.125 5 0.33

Chloropropane)

95487 2-Methylphenol N 1825 3900 0.8 5 0.33

67721 Hexachloroethane  C 4.784 46 0.02 0.33
621647 N-Nitroso-di-n- C 0.009567 0.09 0.000002 5 0.33

propylamine

106445 4-Methylphenol N 183 39.11 5 0.33 A

98953 Nitrobenzene N 3.532 39 0.007 5 0.33

78591 Isophorone C 70.50 670 0.03 5 0.33

88755 2-Nitrophenol N 73 160 5 0.33 B
105679 2,4-Dimethylphenol N 730 1600 0.4 5 0.33
111911 bis2- C 0.00480 0.0029 5 0.33 C

. Chloroethoxy)methane ‘

120832 2,4-Dichlorophenol = N 110 230 0.05 5 0.33
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Table A-2
Project Detection Limits and Screening Values

Groundwater Surface Seil Subsurface Soil Low Water Low Soil
Screening Screening Value Screening Value  Quantitation Quantitation
CAS # Parameter Value (mg/L)" (mg/kg)* (mg/kg)’ Limits (mg/L)* Limit (mg/kg)’ Notes
Semi-volatile Organic Compounds
120821 1,2,4-Trichlorobenzene N 194 780 0.3 5 0.33
91203 Naphthalene N 6.511 3100 4 5 0.33
106478 4-Chloroaniline N 146 31.29 5 0.33 A
87683 Hexachlorobutadiene = C 0.859 8 0.1 5 0.33
59507 4-Chloro-3- N 30.42 390 5 0.33 D
methylphenol
91576 2-Methylnaphthalene N 121.7 156.4 0.33 A
77474 Hexachlorocyclopentadiene N 255.5 10 20 5 0.33
88062  2,4,6-Trichlorophenol 6.088 58 0.008 5 0.33
95954 2,4,5-Trichlorophenol N 3650 7800 14 20 0.83
91587  2-Chloronaphthalene N 486.7 625.7 5 0.33 A
88744 2-Nitroaniline 20 0.83 E
208968 Acenaphthylene N 365 4700 5 0.33 F
131113 Dimethylphthalate =~ N 365000 78214 5 0.33 A
606202 -2,6-Dinitrotoluene N 36.5 0.9 0.00003 5 0.33
83329 Acenaphthene N 365 4700 29 b 0.33
99092 3-Nitroaniline 20 0.83 E
51285 2,4-Dinitrophenol N 73 160 0.01 20 0.83
132649 Dibenzofuran . N 24333 3129 M0 ¢ 5 0.33 A
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Table A-2
Project Detection Limits and Screening Values
Groundwater Surface Soil Subsurface Soil Low Water Low Soil
Screening Screening Value Screening Value  Quantitation Quantitation
CAS # Parameter Value (mg/L)" (mg/kg)’ (mg/kg)’ Limits (mg/L)* Limit (mg/kg)’ Notes
Semi-volatile Organic Compounds
121142 2,4-Dinitrotoluene = N 73 0.9 0.00004 5 0.33
100027 4-Nitrophenol N . 292 62.57 20 0.83 A
86737 Fluorene N 243.333 3100 28 5 0.33
7005723  4-Chlorophenylphenyl 5 0.33 E
ether
84662 Diethylphthalate N 29200 2000 23 5 0.33
100016 4-Nitroaniline 20 0.83 E
534521 2-Methyl-4,6- N 3.65 0.7821 50 0.83 A
Dinitrophenol
86306 N-Nitrosodiphenylamine C 13.668 130 0.06 5 0.33
101553 4-Bromophenyl- 5 0.33
phenylether
118741 Hexachlorobenzene C 0.0419 0.4 0.1 5 0.33
87865 Pentachlorophenol C 0.558 3 0.001 20 0.83
85018 Phenanthrene N 182.5 2300 5 0.33 G
120127 Anthracene N 1825 23000 590 5 0.33
86748 Carbazole C 3.349 32 0.03 5 0.33
84742 Di-n-butylphthalate N 3650 2300 270 5 0.33
206440 Fluoranthene N 1460 3100 210 5 0.33
129000 Pyrene N 182.5 2300 210 5 0.33
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Table A-2
Project Detection Limits and Screening Values
Groundwater Surface Soil Subsurface Soil Low Water Low Soil
Screening Screening Value Screening Value  Quantitation Quantitation

CAS # Parameter Value (mg/L)" (mg/kg)® (mg/kg)® Limits (mg/L)* Limit (mg/kg)’ Notes
Semi-volatile Organic Compounds
85687 Butylbenzylphthalate = N 7300 930 810 5 0.33
91941 3,3'-Dichlorobenzidine C 0.149 1 0.0003 5 0.33
56553 Benzo(a)anthracene C 0.0917 0.9 0.08 5 0.33
218019 Chrysene C 9.174 88 8 5 0.33
117817 bis@2- C 4.784 46 180 5 0.33
Ethylhexyl)phthalate
117840 Di-n-octylphthalate =~ N 730 1600 10000 5 0.33
205992 Benzo(b)fluoranthene C 0.0917 0.9 0.2 5 0.33
207089 Benzo(k)fluoranthene C 0.917 9 2 5 0.33
50328 Benzo(a)pyrene  C 0.00917 0.09 0.4 5 0.33
193395 Indeno(1,2,3-cd)pyrene  C 0.0917 0.9 0.7 5 0.33
53703  Dibenz(a,h)anthracene = C 0.00917 0.09 0.08 5 0.33
191242 Benzo(g,h,i)perylene N 182.5 234.6 5 0.33 A
Volatile Organic Compounds
74873 Chloromethane C 2.111 49.13 0.01
75014 Vinyl chloride C 0.0191 0.03 0.0007 0.01
74839 " Bromomethane =N 8.517 10 0.01 0.01
75003 Chloroethane C 3.638 220.3 0.01
75354. +. 1,1-Dichloroethene  C 0.0436 1.065 0.01
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Table A-2
Project Detection Limits and Screening Values
Groundwater Surface Soil Subsurface Soil Low Water Low Soil
Screening Screening Value Screening Value  Quantitation Quantitation
CAS # Parameter Value (mg/L)" (mg/kg)? (mg/kg)® Limits (mg/L)* Limit (mg/kg)’ Notes
Volatile Organic Compounds

67641 Acetone N 608.333 7800 0.8 5 0.01
75150 Carbon disulfidle @~ N 1042.857 720 2 1 0.01
75092 Methylene chloride  C 4.102 13 0.001 2 0.01
75343 1,1-Dichloroethane = N 798.438 1300 1 1 0.01

78933 2-Butanone N 1906.086 4693 5 0.01 A
67663 Chloroform C 0.152 0.3 0.03 1 0.01
71556 1,1,1-Trichloroethane N 3171.724 1200 0.1 1 0.01
56235 Carbon tetrachloride ~ C 0.162 0.3 0.003 1 0.01
71432 Benzene C 0.319 0.8 0.002 1 0.01
107062 1,2-Dichloroethane = C 0.116 0.4 0.001 1 0.01
79016 Trichloroethene  C 1.554 5 0.003 1 0.01
78875 1,2-Dichloropropane = C 0.155 9 0.001 1 0.01
75274 Bromodichloromethane  C 0.170 10 0.03 1 0.01

10061015 cis-1,3- C 0.0765 4 0.0002 1 0.01 H

Dichloropropene ‘

108101 4-Methyl-2-Pentanone N 139.048 625.7 5 0.01 A
108883 ' Toluene N 747.038 650 0.6 1 0.01

10061026 trans-1,3- C 0.0765 3.548 1 0.01 H

Dichloropropene
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Table A-2
Project Detection Limits and Screening Values
Groundwater Surface Soil Subsurface Soil Low Water Low Soil
Screening Screening Value Screening Value  Quantitation Quantitation
CAS # Parameter Value (mg/L)" (mg/kg)’ (mg/kg)® Limits (mg/L)* Limit (mg/kg)® Notes
Volatile Organic Compounds
79005 1,1,2-Trichloroethane C 0.188 1 0.0009 1 0.01
127184 Tetrachloroethene C 1.068 11 0.003 1 0.01
591786 2-Hexanone N 1460 312.9 5 0.01 A
124481 Dibromochloromethane C 0.126 8 0.02 1 0.01
540590 1,2-Dichloroethene N 54.75 0.07 0.003 1 0.01
(total)
1330207 Xylene (Total) N 12166.667 15643 1 0.01 A
108907 Chlorobenzene N 106.068 130 0.07 1 0.01
100414 Ethylbenzene N 1339.873 400 0.7 1 0.01
100425 Styrene N 1623.484 1500 0.2 1 0.01
75252 Bromoform C 8.478 53 0.04 1 _ 0.01
79345 1,1,2,2- C 0.0527 0.6 0.0002 1 0.01
Tetrachloroethane
Inorganics
7429905 Aluminum N 36500 7821 200 0.04 IA
7440360 Antimony = N 14.6 31 0.3 60 0.012 I
7440382 Arsenic C 0.0446 0.4 1 10 0.002 I
7440393 Barium N 2555 5500 82 200 0.04 I
7440417 Beryllium N 73 0.1 3 5 0.001 I
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June 29, 2000
Table A-2
Project Detection Limits and Screening Values
Groundwater Surface Soil Subsurface Soil Low Water Low Soil
Screening Screening Value Screening Value  Quantitation Quantitation
CAS # Parameter Value (mg/L)" (mg/kg)? (mg/kg)® Limits (mg/L)* Limit (mg/kg)* Notes
Inorganics

7440439 Cadmium-water N 18.25 78 0.4 5 0.001
7440702 Calcium 5000 1 I
7440473 Chromium (V) N 109.5 270 2 10 0.002 I
7440484 Cobalt N 2190 469.3 50 0.01 IA
7440508 Copper N 1460 312.9 25 0.005 IA
7439896 Iron N 10950 2346 100 0.02 IA
7439921 Lead 0.015 400 0 3 0.0006 IK
7439954 Magnesium 5000 1 1
7439965 Manganese-nonfood N 730 156.4 15 0.003 ILA
7439976 Mercury N 10.95 10 0.1 0.2 0.00004 I,L
7440020 Nickel N 730 1600 7 40 0.008 I
7440097 Potassium 5000 1 I,J
7782492 Selenium N 182.5 390 0.3 5 0.001 I
7440224 Silver N 182.5 390 2 10 0.002 I
7440235 Sodium 5000 1 L)
7440280 Thallium N 2.555 0.255 0.04 10 0.002 I
7440622 Vanadium N - 255.5 550 300 50 0.01 I
7440666 Zinc N 10950 23000 620 20 0.004 I

57125 3¢ . Cyanide = N 730 1600 2 10 0.002 I
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Table A-2
Project Detection Limits and Screening Values
Groundwater Surface Soil Subsurface Soil Low Water Low Soil
Screening Screening Value Screening Value  Quantitation Quantitation
CAS # Parameter Value (mg/L)" (mg/kg) (mg/kg)’ Limits (mg/L)* _Limit (mg/kg)* Notes
Pesticides/PCBs
319846 alpha-BHC C 0.0106 0.1 0.00003 0.01 0.0017
319857 beta-BHC C 0.0372 0.4 0.0001 0.01 0.0017
319868 delta-BHC C 0.0106 0.1 0.01 0.0017 M
58899 gamma-BHC C 0.0515 0.5 0.0005 0.01 0.0017
(Lindane)
76448 Heptachlor C 0.0149 0.1 1 0.01 0.0017
309002 Aldrin C 0.00394 0.04 0.02 0.01 0.0017
1024573  Heptachlor epoxide  C - 0.00736 0.07 0.03 0.01 0.0017
959988 EndosulfanI N 219 470 0.9 0.01 0.0017 N
60571 Dieldrin C 0.00419 0.04 0.0002 0.02 0.0033
72559 44'-DDE C 0.197 2 3 0.02 0.0033
72208 Endrin N 10.95 23 0.05 0.02 0.0033
33213659 EndosulfanII N 219 : 46.93 0.02 0.0033 A0
72548 44'DDD C 0.279 3 0.8 0.02 0.0033 '
1031078 Endosulfan sulfate N 219 46.93 0.02 0.0033 A0
50293 4,4'-DDT C 0.197 2 2 0.02 0.0033
72435 Methoxychlor N 182.5 390 8 0.1 0.017
53494705 Endrin ketone N 18.25 3.911 0.02 0.0033 A,P
7421934 Endrin aldehyde N~ 18.25, 3.911 0.02 0.0033 AP
5103719 alpha-Chlordane C 0.191 1.825 0.01 0.017 Q
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Table A-2
Project Detection Limits and Screening Values
Groundwater Surface Soil Subsurface Soil Low Water Low Soil
Screening Screening Value Screening Value Quantitation Quantitation
CAS # Parameter Value (mg/L)" (mg/kg)* (mg/kg)’® Limits (mg/L)* Limit (mg/kg)® Notes
Pesticides/PCBs
5103742 gamma-Chlordane =~ C 0.191 1.825 0.01 0.017 Q
8001352 Toxaphene C 0.0609 0.6 2 1 0.17
12674112 Aroclor-1016 C 0.957 1 0 0.2 0.033
11104282 Aroclor-1221 C 0.0335 1 0 0.4 0.067
11141165 Aroclor-1232 C 0.0335 1 0 0.2 0.033
53469219 Aroclor-1242 C 0.0335 1 0 0.2 0.033
12672296 Aroclor-1248 C 0.0335 1 0 0.2 0.033
11097691 Aroclor-1254 C 0.0335 1 0 0.2 0.033
11096825 Aroclor-1260 C 0.0335 1 0 0.2 0.033
Explosives
2691410 Cyclotetramethylenet N 1825 391.1 0.5-1.0 250-500 R,S
etranitramine (HMX) ,
121824 RDX (Cyclonite) C 0.609 5.807 0.5-1.0 250-500 R,S
99354 1,3,5- N 1095 234.6 . 0.5-1.0 250-500 R,S
~ Trinitrobenzene
479458 Trinitrophenylmethyl <« N 365 78.21 0.5-1.0 250-500 R,S
nitramine(TETRYL)
99650  1,3-Dinitrobenzene N 3.65 0.782 0.5-1.0 250-500 R,S
118967 Trinitrotoluene,” = N 2230 2129 0.5-1.0 250-500 R,S
0y . 2,4,6- : ‘
98953 Nitrobenzene N 3.532 39 0.007 0.5-1.0 250-500 R,S
606202 2,6-Dinitrotoluene” . N’ 36.50 e+ o 0.9 0.00003 0.5-1.0 250-500 R,S

A-19



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

June 29, 2000
Table A-2
Project Detection Limits and Screening Values
Groundwater Surface Soil Subsurface Soil Low Water Low Soil
Screening Screening Value Screening Value  Quantitation Quantitation
CAS # Parameter Value (mg/L)' (mg/kg)* (mg/kg)’ Limits (mg/L)* Limit (mg/kg)® Notes
Explosives
121142 2,4-Dinitrotoluene N 73 0.9 0.00004 0.5-1.0 250-500 R,S
88722 o-Nitrotoluene N 60.833 78.21 0.5-1.0 250-500 R,S
99990 p-Nitrotoluene N 60.833 78.21 0.5-1.0 250-500 R,S
99081 m-Nitrotoluene N 121.667 156.4 0.5-1.0 250-500 R,S
3058386 Triaminotrinitrobenzene
(TATB)
55630 Nitroglycerin C 4.8 46
14797730 Perchlorate 18 T
88891 Picric Acid 5

Notes:
! Region 3 risk-based concentration (RBC) for tap water (USEPA, 2000

? Value presented is the lower of the ingestion and inhalation soil screening levels (SSLs) for each parameter (USEPA, 1996). When a SSL was not available, the
Region 3 RBC was used.

? Value presented is the SSI for the migration to groundwater pathway assuming a dilution attenuation factor of 1.

* Values are the contract required quantitation limits (CRQLSs) for VOCs, SVOCs, and Pests/PCBs; contract required detection limits (CRDLSs) for inorganics;
Estimated Quantitation Limits for Explosives

Organics: USEPA Contract Laboratory Program, Statement of Work for Organics Analysis, OLC02.1, February, 1996.

Inorganics: USEPA Contract Laboratory Program, Statement of Work for Inorganics Analysis: Multi-Media Multi-Concentration, 1LM03.3.

’ Values are the contract required quantitation limits (CRQLSs) for VOCs, SVOCs, and Pests/PCBs; contract required detection limits (CRDLs) for inorganics;
Estimated Quantitation Limits for Explosives

Organics: USEPA Contract Laboratory Program, Statement of Work for Organics Analysis, OLCO02.1, February, 1996.

Inorganics: USEPA Contract Laboratory Program, Statement of Work for Inorganics Analysis: Multi-Media Multi-Concentration, 1LM03.3.

8 C indicates RBC based on carcinogenic toxicity value.
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" N indicates RBC based on noncarcinogenic toxicity value.

A) For noncarinogens, the value presented is the risk-based concentration (RBC) adjusted to a hazard quotient of 0.1

B) Used 2, 4 dinitrophenol as a surrogate

C) Used bis (chloromethyl) ether as a surrogate

D) Used 2 - chlorophenol as a surrogate

E) Toxicity values are not available for 4-bromophenylether and 4-chlorophenyl ether. Because surrogate compounds could not be identified, the laboratory
CRQL will be used.

F) Used acenapthene as a surrogate.

G) Used pyrene as a surrogate.

H) Used 1, 3 dichloropropene as a surrogate

I) Water CRDL obtained by multiplying soil CRDL by 0.2.

J) Essential nutrient

K) The groundwater value is the treatment technique action level (USEPA, 1996). The soil value is the residential soil screening concentration (USEPA,
1994).

L) Used mercuric chloride as a surrogate.

M) Used alpha-bhc as a surrogate.

N) Used Endosulfan as a surrogate.

0) See note N.

P) Used Endrin as a surrogate.

Q) Used chlordane as a surrogate

R) DLS

S) Detection limits may change based on detection limits at the time of analysis

T) Perchlorate is not regulated under the Safe Drinking Water Act. Currently the USEPA provisional reference dose si 4-18 (ppb. The State of California

has set a provisional action level for perchlorate in drinking water at 18 ppb.
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o Sample Quantitation Limit (SQL) is the CRQL/CRDL/PQL/MQL adjusted for sample
characteristics, sample preparation, dilutions, and/or laboratory adjustment. All undetected

results will be reported at the SQL.

For this project all organic and inorganic values (except metals) observed below the SQL, but
above the MDL will be reported as estimated values (flagged “J”) by the laboratory. Metals
values will be reported down to the IDL adjusted for sample characteristics, sample preparation,
dilutions, and/or laboratory adjustment. For metals, observed values below the SQL but above the

IDL will be reported and flagged estimated (either “J” or “B”)

Since the Navy has not yet selected a laboratory to perform the analyses described in this work
plan, specific MDLs and IDLs and similar issues cannot be presented in the work plan. However,
the selected laboratory will be required to meet the following performance standard prior to being

selected to perform analysis:

When possible, the detection limit (CRQL, CRDL, PQL) concentration for an analyte shall be less
than or equal to the corresponding screening level concentration for that analyte, as shown in the
screening level concentration table provided. In cases where the detection limit (CRQL CRDL,
PQL) for the analysis of a particular analyte is greater than the analyte’s screening level
concentration, the laboratory shall certify and demonstrate with appropriate documentation that the
concentration of its MDL dr IDL for the analyte is less than the analyte’s screening level
concentration. In cases where either of the proceeding performance standards can be met for an
analyte, the laboratory must provide documentation clearly establishing the reason(s) that normally

available analytical methods cannot attain the analyte’s screening level concentrations.

Failure to meet the above performance standard will result in a laboratory not being selected to

perform this analytical work.
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The completeness goal for this project is 95% for analytical data. Field measurements will have a
completeness goal of 90%. To acquire definitive data to meet the project QA objectives, the

laboratory will supply QC information so the accuracy and precision of the data may be assessed.

A8. Special Training Requirements/Certification

The 40-hour HAZWOPER class and annual refreshers are required for all field personnel. An
Explosive Ordnance Disposal (EOD) team, either provided by the Navy or others utilizing
procedures and personnel acceptable to the Navy, will sweep all access routes and areas where
field work will be conducted before any field work begins. The EOD team shall demonstrate
appropriate skills, experience and credentials, which shall, at a minimum, include graduation from
the U.S. Naval EOD School in Indian Head, Maryland. In addition, supervisory personnel onsite

shall have been awarded the Master EOD Skill Badge.

A9. Documentation and Records
All individuals and organizations on the distribution list (A.3) will receive a copy of the approved
QAPP and all subsequent revisions. The Contractor’s Project Manager will be responsible for

distribution of the QAPP and associated updates/revisions.

A9.1 Maintenance of Documentation and Records
The following documentation and records will be maintained by the Contractor during the

investigation:

o Sample Collection Records: (sample tracking, soil borings, well installation, etc.):
Records showing that the proper sampling protocol was performed, including the names of
persons conducting the activity, sample number, sample collection points, maps and
diagrams, and equipment/methods used. General field records will also be maintained in
bound field logbooks to record the procedures used in the field to collect data and outline
potential areas of difficulty in collecting data.

° Chain-of-Custody Records: records that document the progression of sample custody.

A-23



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

June 29, 2000

° Quality Control (QC) Sample Records: records that document the generation of
QC samples, including field blanks, trip blanks, equipment rinsate blanks, and duplicate
samples. QC records also include laboratory quality control records.

® Laboratory Records: Sample data, sample management records, test methods, and quality
assurance/quality control (QA/QC) reports.

° Additional Records: Records to be maintained in the field including the site activity log
daily master, individual activity field logs, soil sampling log, groundwater sampling log,
well installation log, sampling log daily master, and internal field audits.

A9.2 Data Reporting Format

All analytical data reporting packages will be generated according to the procedures and formats
described in the USEPA Contract Laboratory Program (CLP), Test Methods for Evaluation of
Solid Waste Physical/Chemical Methods, (SW-846), Third Edition, USEPA, Office of Solid Waste
and Emergency Response (OSWER), Update III, December 1996, guidelines established in
American Society for Testing Methods (ASTM), and as detailed in Sections B, C, and D of the
QAPP. The requested laboratory turnaround time is 28 days. Data will be delivered on hard copy

and electronically.

Analytical data deliverables for this project will include the information in Table A-3 through A-7.

Table A-3
Hardcopy Data Deliverables for CLP VOC and SVOC Analysis
Item ' CLP Form
Case Narrative should contain: laboratory name; sample delivery group Case Narrative

(SDG) number; sample identifications in the SDG including
differentiations between initial analyses and re-analyses; analyses
performed for each sample; and detailed documentation of all quality
control, sample shipment and/or analytical problems encountered in
processing the samples reported in the data package.

The narrative must also include any problems encountered or deviations
from the requested analytical method, both technical and administrative,
corrective actions taken, and resolution and explanation for all laboratory
flags. In addition, the narrative must contain a signed certification
statement.

A-24



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

June 29, 2000
Table A-3
Hardcopy Data Deliverables for CLP VOC and SVOC Analysis
Item CLP Form
Sample, method blank, and matrix spike/matrix spike duplicate (MS/MSD) Form I

results must be tabulated or reported on spreadsheet. Results greater than

the method detection limit (MDL) and less than the quantitation limit will

be reported as estimated.

Surrogate recoveries (%Rs) for all samples including QA/QC samples Form II
must be reported.

MS/MSD (one spike and one spike duplicate per 20 samples of similar Form III
matrix). Spike sample and spike duplicate results will be tabulated.
Percent recoveries and relative percent differences will be tabulated and

summarized.
Method Blank summary analyzed per matrix/concentration. Form IV
GC/MS tuning every 12 hours for VOC and SVOC. Ion abundance Form V

criteria reported. Samples associated with each 12-hour tuning period
must be reported with analysis dates and times.

Initial five-Point Calibration data for VOC and SVOC. Relative response Form VI
factors (RRFs) and % relative standard deviations (%RSD) are to be

included. Separate calibrations are needed for low and medium VOC

samples per matrix/concentration.

Continuing Calibration data with RRFs and % differences (%D). Separate Form VII
calibrations are needed for low and medium samples per

matrix/concentration.

Internal Standard Areas and Retention Times are to be reported for every Form VIII

VOC and SVOC sample.

Note:
In addition to all summary forms identified above, deliverables may include all sample chromatograms, data printouts
and mass spectra for all samples including QA/QC (blanks, MS/MSD, samples, calibrations).

Table A-4
Hardcopy Data Deliverables for CLP Pesticides/PCB Analysis
Item CLP Form

Case Narrative (see VOC and SVOC explanation)

Sample, method blank and MS/MSD results to be 