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EXECUTIVE SUMMARY

This investigation's objectives were to identify the nature and extent of contamination in surface
water and sediments, and to measure the influence of groundwater at Site 2 and determine risks
to ecological and human receptors associated with identified contamination concentrations. The

following sections summarize the findings and recommend remedial actions.

Historical records indicated that operations in facilities adjacent to Site 2 may have impacted the
site from 1939 to 1973. These operations included painting, stripping, and cleaning airplanes,
metal plating, and sanitary waste treatment. Industrial and sanitary wastes were discharged
directly into Pensacola Bay at Site 2 via storm drains, trenches, and sewer outfalls.. Other
potential impacts may have occurred from vessel operations at the pier and docking facilities in
the immediate area. Additionally, because of transport mechanisms characteristic of open bay

systems such as Pensacola Bay, offsite sources may have impacted the site.

Sediment types across the site range from fine- to medium-grained sand, silty sand, and silty clays.
A band of fine-grained sediment (clayey, silty sands to silty clays) extend from approximately 200
to 400 feet offshore. TOC values ranged from <0.01 to 0.22 percent; there was no apparent
correlation between percent fine-grained sediment and TOC. Water deptﬁs across the site range
from 3 to 27 feet.

The hydrodynamic regime of the area is characterized by tides, tidal currents, and waves. Tidal
ranges are typically 2 feet or less but extreme tides may occur during storms. Tidal data collected
in the area indicated that tides influence onshore groundwater flow characteristics, reversing the

flow during high tide.

Sediment contamination was primarily in the northeast quadrant of the site. The metals cadmium,
copper, lead, and zinc appear to be elevated when compared to natural concentrations. However,
these elevated concentrations are not of a magnitude to indicate severe ecological risk to receptors

in this marine habitat. Organic compounds including PAHs, pesticides, and PCBs were present,

Xi



but limited distribution and overall concentrations do not indicate that risk to receptors is high or
measurable. Overall, elevated concentrations along with a diverse mix of constituents indicates

that four locations may be considered hotspots.

The human health risk and hazard associated with exposure to environmental media at
NAS Pensacola Site 2 was assessed for hypothetical current and future (combined) child, and
hypothetical current and future (combined) adult recreationists crabbing exclusively at Site 2. The
uncertainty inherent in the risk assessment process is great, and the exposure assumptions are
highly conservative. Based on the conservative exposure assumptions and inherent conservative
nature of the risk assessment process, the calculations would be expected to overestimate risk to
human receptors. No human health risks can be expected based on exposure scenarios developed

for Site 2.

Effects to marine biota may have or are currently occurring as a result of sediment contaminant
concentrations at some stations across Site 2. The impact of these effects to the overall marine
ecosystem near Naval Air Station Pensacola would be difficult to measure. Benthic assemblages
appear to have been altered at some stations as a result of higher chemical concentrations, but the
limited spatial extent of these impacts may be imperceptible from a bay-wide perspective.
Toxicity observed to fish and shrimp test organisms were from laboratory Staﬁc—water test systems
and therefore do not reflect potential mitigating effects from tidal mixing and water depth at Site 2.

These two variables may reduce actual effects to indigenous biota.

It appears that use of the hazard quotient approach for risk assessment may be appropriate in
conjunction with other ecological effects information. Although an HI of .10 for sediment
contamination at Site 2 appears to indicate effects, this value may be inappropriate for other sites

or ecosystem types.

It is recommended the a feasibility study be conducted to determine the most appropriate approach

for dealing with the contaminated sediment.

Xii



Remedial Investigation Report
NAS Pensacola Site 2

Section 1 — Introduction
December 22, 1996

1.0 INTRODUCTION

As part of the U.-S. Navy Comprehensive Long-Term Environmental Action Navy (CLEAN)
program, a Remedial Investigation (RI) was completed at Site 2, the waterfront area, at the Naval
Air Station (NAS) Pensacola. The RI took place from July 15 to October 1994. Site 2 is adjacent

to the NAS installation waterfront seaward of the historic seaplane tarmac.

The investigation was undertaken by EnSafe/Allen & Hoshall (E/A&H) to meet the requirements
of the federal Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA) program, which administers the investigation and cleanup of former hazardous waste
sites. The RI report summarizes the activities, résults, and conclusions of the investigation and
provides the basis for a future feasibility study (FS) to be completed at the site. The objectives

of the RI are outlined below.

. To determine the sources, nature, magnitude, and extent of any sediment, surface water,
and groundwater contamination.
. To facilitate the evaluation of human health and ecological risk posed by contaminated

media onsite through the baseline risk assessment (BRA) process.

1.1  Project Organization

The RI was organized into three parts. Previous reports in the administrative record and aerial
photographs were first reviewed to sketch the site history and background. Next, preliminary
field studies yielded data on total organic carbon (TOC) and grain-size distributions in sediments
across the site to help characterize field conditions in the study area and identify areas of concern
for subsequent full scan analytical sampling. Information on endemic biota within the site vicinity
was obtained from previous agency and academic studies conducted on Pensacola Bay and the
vicinity. Finally, the field investigation segment included: completion of monitoring wells;

sampling of sediment, surface water, and groundwater for contamination and physical analysis;

S
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and collection of crab tissue for assessment of health risk posed by contaminants found. Based
on information produced during the Phase IIA assessment, a subsequent Phase Iﬂi was conducted

to determine potential effects to ecological receptors. This phase included sediment chemistry and

toxicology along with benthic community analyses.

1.2 Purpose of Report
This RI report summarizes the activities, results, and conclusions of the investigation and provides

the basis for determining if an FS will be completed at the site.
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2.0 BACKGROUND INFORMATION

2.1  Site Description -

Site 2 is on the southeastern shoreline of NAS Pensacola, along the Pensacola Bay waterfront
(Figure 2-1). This site is the area of nearshore sediments along the southeast waterfront area,
where numerous sewer outfalls are present. The southeast waterfront is dominated by a protective
concrete seawall with several seaplane ramps, and it is adjacent to a large paved parking apron.
The approximately 3- to 4-foot high seawall rests on a concrete platform. Fifty-six outfalls,
ranging in diameter from 1 to 42 inches, were previously identified along the seawall (E&E,
1991). The seawall also accommodates numerous scuppers to drain surface water runoff from the
adjacent parking areas. The waterfront outfalls begin near the McDonald's restaurant, and extend
east to Allegheny Pier. Many of the outfalls discharged untreated industrial wastes binto Pensacola
Bay from 1939 to 1973, when NAS Pensacola's industrial wastestream was diverted to the
Industrial Wastewater Treatment Plant WTP) (E&E, 1991, 1992a, 1992b).

Previous studies have described the bay sediments as fine sands to a water depth of 30 feet, with
silty sands and muds in deeper parts of the ship channel (E&E, 1992a). However, relatively few

sediment samples were collected in the immediate area of Site 2 before to this study.

2.2  Site History

From 1939 to 1973, untreated industrial wastes from the Naval Aviation Depot (NADEP) and the
Naval Air Rework Facilities (NARF) operations were routinely discharged into Pensacola Bay,
near Site 2. Approximately 83 million gallons of the following were disposed of in the bay:
waste containing paint, paint solvents and thinners, ketones, trichloroethylene, Alodine, mercury,
radium paint, and concentrated plating wastes (primarily chromium, cadmium, lead, nickel, and

cyanide) (G&M, 1984).
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Early environmental studies of Site 2 were conducted under the direction of the Navy Assessment
and Control of Installation Pollutants (NACIP) Department (NEESA, 1983). Nearshore sediment -
samples were collected and analyzed using Extraction Procedure (EP) toxicity methods. Results
of analysis showed that concentrations of lead and chromium in sediment exceeded screening

levels.

Based on a 1984 study by Thompson Engineering and Testing, Inc. (TET), of the turning basin
area sediments, grain-size varies from sandy silt/clayey silt with sand on the northeastern side of
the turning basin, to fine sands and fine sands with silts on the southwestern side. Samples were
also collected for laboratory analysis; no elevated concentrations of metals or PCBs were detected.

However, the analytical methods were not approved for marine sediment analysis.

Also in 1984, Geraghty and Miller, Inc. (G&M), conducted a verification and characterization
study at Site 2. During this study, six samples were collected approximately 300 feet offshore
from the storm sewer outfalls, at approximately 30 feet. EP toxicity methods were used for
analysis and it is thought that the arsenic values reported were from elutriate tests rather than

derived through metal extraction methods.

The Navy conducted a 1986 study in support of an environmental impact statement (EIS) to
investigate the feasibility of expanding the facilities at NAS Pensacola (E&E, 1992a). Water and
sediment samples were collected in the turning basin and analyzed for heavy metals. Although
methods recommended by the Florida Department of Environmental Regulation (now the
Florida Department of Environmental Protection or FDEP) were employed, results for both media
are suspect because incorrect analytical methods were used, and detection limits and laboratory
quality assurance/quality control (QA/QC) data were not provided. Results suggest the presence

of elevated concentrations of chromium and zinc in sediments.
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3.0 ENVIRONMENTAL SETTING

3.1 Physiography - .

NAS Pensacola is in the Gulf Coast lowlands on a peninsula bounded by Pensacola Bay to the
south and east and Bayou Grande to the north. The main topographic feature is a bluff paralleling
the peninsula's southern and eastern shorelines. Landward of the bluff is a gently rolling upland
with elevations up to 40 feet above mean sea level (msl) USGS 1970a and 1970b). In the eastern
part of the base, a low and nearly level marine terrace lies east of the bluff, with elevations of
approximately 5 feet or less above msl, it comprises the areas of Chevalier Field and Magazine

Point.

Sandy soil typifies the NAS Pensacola area. Consequently, most rainfall directly infiltrates the
subsurface, resulting in few natural streams. Those streams occurring on base are generally man-

made and channelized. Several natural wetlands occur in low-lying areas.

3.2  Stratigraphy and Hydrogeology

3.2.1 Regional Characterization _

Stratigraphy beneath the Florida Panhandle generally consists of Quaternary terrace marine and
fluvial deposits, underlain by a thick sequence of interlayered fine-grained clastic deposits and
carbonate strata of Tertiary age (SEGS, 1986). Three main regional hydrogeologic units have
been defined within this stratigraphic column (in descending order): the Surficial/Sand-and-Gravel
Aquifer, the Intermediate System, and the Floridan Aquifer System. Figure 3-1 provides a

generalized cross section of these hydrogeologic units in northwest Florida.
Sand-and-Gravel Aquifer (Surficial Aquifer)

The Surficial Aquifer, which primarily comprises unconsolidated siliciclastic sediments, is

approximately 300 feet thick at NAS Pensacola. These sediments belong to undifferentiated
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Pleistocene-Holocene terrace deposits, the Pliocene Citronelle formation, and underlying Miocene
coarse clastics (Wilkins et al., 1985). West of the Choctawhatchee River in nogthwest Florida,
the Surficial Aquifer is referred to as the Sand-and-Gravel Aquifer, and is a major source of
drinking water (SEGS 1986). The FDEP classification of the Surficial Aquifer is G-1 witha U.S.
Environmental Protection Agency (USEPA) classification of IIA. Because the Sand-and-Gravel
Aquifer is the uppermost unit contiguous. with land surface and recharges through direct
infiltration, it is susceptible to contamination from surface activities. Near NAS Pensacola, the
unit has been subdivided into three distinct zones based on hydrogeologic differences (in
descending order): the surficial zone, the lower permeability zone, and the main producing zone
(Wilkins et al., 1985). This investigation focuses on the upper (shallow depth) and basal
(intermediate depth) portions of the surficial zone. A generalized cross section of the Sand-and-
Gravel Aquifer produced by G&M (1984), as shown in Figure 3-2, illustrates the stratigraphic

relationship of these zones.

Surficial Zone

The surficial zone is contiguous with land surface and contains groundwater under water table or
perched conditions. At NAS Pensacola, the surficial zone is approximately 40 to 60 feet thick and
is generally composed of a poorly graded quartz sand (G&M, 1984, 1986). Beneath the western
side of the base, a substantial stratum of sand with abundant organic matter occurs within the zone
and pinches out to the east. Depth to groundwater ranges from 0 to 20 feet, depending on ground
surface elevation. Aquifer tests have yielded high hydraulic conductivities, on the order of 10*!
to 10*2 feet/day (E&E, 1990). The lower contact with the low-permeability zone is transitional,
resulting in increased clay content in the lower portion of the surficial zone proper. This more
clayey zone is thicker (on the order of 5 to 15 feet thick) to the west, and thins to the east. This
increased clay content in the transition from surficial to the low-permeability zone is responsible

for lower hydraulic conductivities measured in the base of the surficial zone.
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Shallow groundwater flow is generally influenced by topography, usually flowing and discharging

to the nearest surface water body. e .

Low-Permeability Zone

The low-permeability zone underlying the surficial zone is characterized by clay and silt-sized
sediments. At NAS Pensacola, this zone comprises gray to blue, sandy and silty marine clay with
some shell fragments and clayey sands, from 8 to 40 feet thick (G&M, 1984, 1986). The upper
contact is transitional with the overlying surficial zone; however, the top of the low-permeability
zone is marked by the first occurrence of a stiff blue-gray clay. Studies at NAS Pensacola indicate
the low-permeability zone is continuous beneath the air station, given that the limited number of
borings completed to the appropriate depth encountered the clays and silty clays. Hydraulic
conductivities of the low-permeability zone are much lower than the overlying surficial zone,
ranging between the orders of 10 feet/day for clays and 10*° feet/day for clayey sands (G&M,
1986). Hence, the low-permeability zone acts as a confining or semiconfining layer to inhibit

groundwater flow between the overlying surficial and underlying main producing zone.

Main Producing Zone

The main producing zone underlies the low-permeability zone and makes up the bottom portion
of the Sand-and-Gravel Aquifer. Regionally, depth to the top of the zone ranges from 60 to
120 feet. The zone is composed of sand and gravel with thin beds of silt and clay, and it is
estimated to be approximately 300 feet thick at NAS Pensacola. Of the three zones in the
Sand-and-Gravel Aquifer, this one is generally the most permeable and is the principal source of
water supply for the Pensacola area (Wilkins et al., 1985). Groundwater in this zone generally
is confined, and in southern Escambia County, it recharges primarily by leakage through the
low-permeability zone supplemented by direct recharge in the northern parts of the county, where
it is present at the surface. Regional groundwater flows generally east toward Pensacola Bay and

south toward the Gulf of Mexico. Three supply wells at NAS Pensacola produce water from th1s

ki
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zone; however, they are used only as a supplement to the base water supply and for fire protection
due to its high iron content (G&M, 1984, 1986). For potable water, NAS Pensagola depends on
an offsite water source provided from main producing zone wells at Corry Field, approximately

three miles to the north.

Intermediate System

The Intermediate System, a regionally and vertically extensive, laterally persistent hydrologic unit,
underlies the Surficial/Sand-and-Gravel Aquiferv. The system is composed of fine-grained clastic
units of Miocene age (Pensacola Clay, Alum Bluff Group) that lie beneath coarse clastics of the
overlying Sand-and-Gravel Aquifer. Near NAS Pensacola, depth fo the top of the unit is
approximately 300 feet, with a thickness of approximately 1,100 feet (Wilkins et al., 1985, SEGS,
1986). The system is regionally characterized by poor to non-water-bearing conditions.
Permeabilities are much lower than those of the overlying Sand-and-Gravel Aquifer and the
underlying Floridan Aquifer System. Consequently, the system functions as a confining unit for
the underlying Floridan Aquifer System (SEGS, 1986).

Floridan Aquifer System

The Floridan Aquifer System underlies the Intermediate System at approximately 1,400 feet deep
in the NAS Pensacola area. The unit is composed predominantly of limestone, but is separated
into upper and lower units by a significant clay layer called the Bucatunna Cla'y (see Figure 3-1).
Groundwater within the Floridan System is highly mineralized near NAS Pensacola and is not
used for water supply (Wagner et al., 1984). However, groundwater from the Upper Floridan

Agquifer is used for water supply as close as approximately 25 miles east of NAS Pensacola.

3.2.2 Site-Specific Stratigraphy and Hydrogeology
Stratigraphic and hydrogeologic investigations of the onshore area at Site 2 were performed only

to preliminarily assess the groundwater-surface water interaction. Because no wells were mstalled

4
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in the Site 2 waterfront area prior to this investigation, no data were available on the area's
stratigraphy and hydrogeology. Additional information on the stratigraphy and hgdrology of the
waterfront area at Site 2 can be found in the report for Site 38 RI (E/A&H, 1994a), which is being
investigated at the same time as Site 2 Borings completed in this investigation were limited to the
surficial sediments of the Sand-and-Gravel Aquifer. The surficial zone is composed primarily of
light gray to gray to dark brown fine- to medium-grained quartz sand extending approximately 35
feet deep. According to borings from the Site 38 RI (E/A&H, 1994a), the surficial zone is
approximately 42 feet thick. The surficial zone is underlain by a low-permeability zone
comprising gray to dark gray, clay and silty, sandy clay, containing seams of fine- to coarse-
grained sand, and shell and wood fragments. The low-permeability zone varies from

approximately 2 to 12 feet thick (E/A&H, 1994a).

Because only two wells were installed and used as part of the Site 2 investigation, the shallow
groundwater flow in the waterfront area could not be accurately assessed. However, using these
and the wells installed at Site 38 (Building 71), it was determined that groundwater flow in this
area is generally to the south toward Pensacola Bay.. Depth to groundwater measured in site wells
varies depending on tidal influence and ground surface elevation. Site hydrology is discussed in

Section 6.3 of this report.

3.3  Ecological Setting

3.3.1 Regional Setting

The Florida Panhandle contains a wide variety of surface waters and physiographic regions,
leading to an ecological diversity found in few other areas of the United States. Watersheds of
the panhandle support a diverse array of habitats and vegetative communities. Bottomland
hardwoods predominate in river floodplains, and pines mixed with a variety of other shrubs

prevail in upland areas. Wetlands are prevalent along the coastal fringe and river floodplains.

th
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Barrier islands support dune vegetation communities and salt marshes. Bays support seagrass

meadows, and oyster reefs are prevalent in intertidal and subtidal areas (W olfe et al., 1988).

Seven major rivers in the region discharge into seven bar-built estuaries formed at their mouths.
The Florida Panhandle is a crossroads where animals and plants from the Gulf Coastal Plain
reach their eastward distributional limits, and where many northern species reach their southern
limits. Many Florida peninsular species are also distributed there. Due to the wet temperate
climate of the region, the panhandle area may support the highest diversity of species of any other
similar-size territory in the U.S. (Wolfe et al., 1988).

The high annual rainfall and low, gently sloping terrain create numerous wetlands in the region.
Bogs, swamps, marshes, wet prairies, and wet flatwoods provide a diversity of wetland types
supporting a wide variety of flora and fauna. Terrestrial vegetation includes open pine woods and
hardwood forests; most are second-growth forests of pines and encroaching hardwoods (Wolfe

et al., 1988).

The Florida Panhandle's estuaries and nearshore marine habitats are some of the greatest natural
and economic assets of the region. Important commercial organisms (such as oysters, shrimp, and
fish) abound in these areas and contribute to the region's economy. Coastal saltmarsh habitats
provide critical nursery, feeding, and refuge areas for these important commercial species.

Seagrass beds within estuaries also are vital to the seafood industry (Wolfe et al., 1988).

3.3.2 NAS Pensacola Setting

NAS Pensacola, which occupies approximately 5,800 acres, is bounded by Bayou Grande to the
north and Pensacola Bay to the east and south. On the west, the installation abuts to a less
developed portion of Escambia County with swampy lowlands. NAS Pensacola's eastern portion

is largely developed, with military and industrial facilities and historical/cultural sites. Most of

S
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the installation's activities are on the eastern side of the base. The less developed west side of the

base has approximately 3,500 acres of natural or seminatural beach areas, forestg, and wetlands.

NAS Pensacola is the setting for numerous, widely varied aquatic and terrestrial habitats, from
coastal strand and estuarine environments along the bay and bayou to inland pine flatwoods
communities. Wetland environments include a broad spectrum of both estuarine and palustrine
wetlands, as well as various disturbed habitats, many in states of recovery as they undergo

reforestation or otherwise return to a more natural condition.

Vegetation Communities

NAS Pensacola natural vegetation communities fall into several broad categories: (1) coastal dune
scrub communities, (2) pine flatwoods communities, (3) hardwood/pine communities, (4) sand
pine scrub communities, (5) bay swamps, (6) freshwater marshes, and (7) estuarine coastal

marshes (USFWS, 1987).

Coastal dune scrub communities are associated with shorelines subject to high-energy waves. The
vegetation consists of salt-tolerant plants able to establish themselves in shifting sands. Pine
flatwood communities in coastal lowlands are characterized by trees that can tolerate various soil
moisture conditions. Tree species in flatwoods communities are short, with a wide variety of
small shrubs and herbaceous plants in the understory. Hardwood/pine communities are a highly
diverse mixture of hardwood trees and pines. Sand pine scrub communities on well-drained sandy
soils contain sand pines, oaks, and various shrubs. Bay swamps are wetlands with titi and cypress
swamps identified by permanent standing water and high accumulations of organic peat.
Freshwater marshes occur as grass/sedge/rush/herb communities in areas with high soil saturation
or standing water. Estuarine coastal marshes, including salt marshes, occur along low-energy

shorelines and in tidal bayous (USFWS, 1987).
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Wildlife

NAS Pensacola habitats provide potential ranges for a wide variety of animal li.f__g,- such as deer,
squirrel, opossum, raccoon, fox, beaver, and bobcat. The station's beaches serve as resting,
feeding, and nesting areas for various shorebirds. Ospreys have been observed nesting along
undeveloped shoreline areas of the Big Lagoon, southeast of the Forrest Sherman Airfield.
Numerous small mammals, amphibians, and reptiles also inhabit the facility. The coastal marsh,
submerged grass bed, and shallow water habitats at NAS Pensacola help support fishery
communities within the Pensacola Bay estuarine complex. Approximately 180 species of bony

fishes form the basis of the Pensacola Bay fish community (USFWS, 1987).

Threatened and Endangered Species

Appendix C of the Group A work plan lists the rare, threatcned,' and endangered species that may
be found within NAS Pensacola boundaries (E&E, 1992c). E/A&H investigations of different
areas of NAS Pensacola thus far have identiﬁéd the presence of osprey, great blue heron (as well
as other shorebirds), alligator snapping turtle, Godfrey's golden aster, Carolina lilacopsis, white-
top pitcher plant, and spoon-leaved sundew. All are considered rare or ¢ndangered for Escambia

County, Florida, by the Florida Natural Areas Inventory (FNAI, 1988).

3.4 Bay Characteristics

The Pensacola Bay System (PB) receives water from four major rivers: the Escambia, Yellow,
Blackwater, and East Bay. These rivers and their associated drainage basins form an
approximately 6,700-square-mile drainage area for the PB system. This extensive drainage and
tributary system encompasses parts of northwest Florida and extends into southern Alabama
(Olinger et al., 1975 and Coilard, 1991). Primarily located in Escambia County, the Pensacola
Bay occupies approximately 52 square miles of surface area (Olinger et al., 1975).

Approximately 11 miles of Pensacola Bay coastline borders NAS Pensacola property. Near NAS
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Pensacola, Pensacola Bay receives waters from Bayous Chico and Grande. The mean depth of

Pensacola Bay is approximately 19.5 feet. [ S

Collard (1991) stated "the PB system is a mosaic of different types of estuaries whose
characteristics change with river flow, seasons, tides, and the chronic and episodic activities and
influences of man." Using a system classifying estuaries based on predominant tidal ranges, the
PBS best fits the definition of a microtidal estuary system (Collard, 1991). In this system, tides
range from O to 6 feet high and tidal currents assume importance only at the mouth of the system
and at inlets (bayous). Coarse sediments are found in the mouths of rivers and deltas in this type
of systém, while fiper silts and clays are transported to its deeper central portions. Sediment
transport occurs mainly by wind-driven, storm-driven, and/or induced currents or waves (Collard,
1991). Since its sediments are derived from rivers, PB system can be classified as a "positive-
filled" estuary (Collard, 1991). Salinity within the PBS ranges from 0.5 parts per thousand (ppt)
near the tributary rivers to approximately 40 ppt at the mouth of the system (Collard, 1991).
Pensacola Bay, adjacent to the mouth of the system, is characterized by the higher salinity of this
range. Olinger et al. (1975) found that mean temperature extremes in Pensacola Bay ranged from

approximately 16°C in February to 28°C in August.

The PB system has supported commercial and recreational fishing activities since Fhe 1800s.
Presently, and throughout most of this century, this water system has been heavily used for
commercial shipping and recreational boating. In recent decades, these and other area industrial,
agricultural, forest-clearing, domestic source, and trawling activities have increased sediment
loads into the system (Collard, 1991). A sedimentation problem, at least partially attributable to
these activities, has developed in the PBS where fine-grained sediments have been retained in the
system and cover an estimated 70 percent of the bay system's bottom. These sediments tend to
trap certain types of pollutants, including synthetic organic compounds and trace metals (Collard,
1991). -
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Pensacola Bay is dredged periodically to provide a navigable channel for naval and commercial
shipping. Dredging projects in Pensacola Bay have been performed by the Unjted States Army
Corps of Engineers (USACE), Mobile District, since the turn of the century as authorized by the
River and Harbor Acts of 1902, 1935, 1937, and 1962 (NWFMD, 1990). Dredging activities
associated with these acts were completed in May 1965, providing an entrance channel from the
Gulf of Mexico into the lower Pensacola Bay, a bay channel, an inner-harbor channel, two parallel
approach channels to opposite ends of the inner-harbor channel, an approach channel to the south
of Muscogee Wharf (immediately southeast of Pensacola), an entrance channel into Bayou Chico,
and a turning basin within Bayou Chico NWFMD, 1990). Since approximately 1973, few
dredging activities have occurred in the bay to significantly change existing channeis or make new
ones. During the past 20 years, Pensacola Bay has been dredged every three to four years to
maintain established channel dimensions (USACE, 1992). The most recent significant dredging
project was a modification to the NAS Pensacola aircraft carrier turning basin to accommodate

the USS Forrestal. This project began in 1988 and lasted about three years.

3.5 Climate _ _

NAS Pensacola has a mild, subtropical climate, with average annual temperatures ranging from
55°F in the winter to 81°F in the summer. Daily temperatures can be more extreme, ranging
from less than 7°F in the winter to more than 102°F in the summer. Thunderstorms, which occur
on approximately half the summer days, can cause a precipitous drop in témperature of 10 to 20

degrees in a matter of minutes (E&E, 1992c).

November is the driest month of the year, with an average rainfall of 3.2 inches, based on
climatological data from 1962 to 1991. Annual rainfall averages approximately 60 inches, with
the highest amounts in July and August when thunderstorms occur almost daily. Thunderstorms

resulting in 3 to 4 inches of rain in an hour are common. Rainfall is lowest during spring and fall
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(4 inches average per month). In general, spring and fall rains are less intense, last longer, and

produce less surface runoff, but higher rates of infiltration and net recharge (E&E;-1992¢).

Winds, which prevail from the north during the winter and the south during the summer, are
generally moderate in velocity, except during thunderstorms. A difference in the ocean-land
temperature produces the sea-breeze effect, a daily clockwise rotation in the surface wind direction
near the coast. Hurricanes and tornadoes can substantially damage the nearshore environment.

Since 1980, six hurricanes have passed within 50 miles of Pensacola.

3.6  Site-Specific Ecological Resources

Pensacola Bay, in the vicinity of Site 2, is considered a lower estuarine environment characterized
by irregular tidal flushing and polyhaline to euhaline salinities (Collard, 1991). A master species
list compiled by Collard (1991) for the PBS, from literature collected over 35 years, included
more than 400 species, consisting primarily of sessile macroinfauna taxa. Some of the species on
the list may have since emigrated or become locally extinct due to changing conditions in the bay.
Species diversity is comparatively low compared to the cumulative record, with most individual

sampling programs yielding only four to 28 species (E&E, 1992b).

Although species diversity is relatively low in Pensacola Bay, the Bay supports a significant
variety of ecological communities. It provides habitat, including critical nursery areas for many
commercially and recreationally important fish, crustacean, and shellfish species. In addition, the
bay contains ecologically important habitats, namely seagrass beds and oyster reefs. These areas

are more diverse and productive than other estuarine habitats.

In the soft bottom benthic communities of lower Pensacola Bay, the dominant species are

tubiculous, surface deposit-feeding polychaetes (Aricidea spp., Capitella spp.) various spionids,

(Haploscoloplos spp.), amphipods, and small suspension-feeding bivalve mollusks (Anodor;t__l;a
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alba and Tellina spp.). Gastropods, hermit crabs, ctenophores, algae, sponges, bryozoans, and
barnacles are also present in Pensacola Bay. Few individual species are abundant, although more
species representing different trophic levels are present in higher-salinity water in the lower bay
than in other parts of the estuary. Overall species abundance is greater in winter than in other

seasons (Collard, 1991).

Information on ichthyofauna is generally limited to species of recreational or commercial
importance. Based on landing statistics, 21 species or species groups compose the majority of
game or commercially caught fish from Pensacola Bay (Collard, 1991). Species diversity is
greatest in more saline waters near NAS Pensacola during spring and summer. The number of
individuals peak at various periods throughout the summer (Cooley, 1978). Menhaden and striped
mullet are the two most important target species of Pensacola Bay fisheries (Collard, 1991).
Other abundant species in Pensacola Bay, not of major commercial or recreational importance,
include pinfish Lagodon rhombiodes, bay anchoVy Anchoa mitchelli, longspine porgy Stenotomus
caprinus, silver perch Bairdiella chrysoura, southern hake Urophycis floridanus, inshore

lizardfish Synodus foetens, and spotted hake Urophycis regius (Cooley, 1978).

Other commercially harvested species include blue crabs Callinectes sapidus, stone crabs Menippe
mercenaria, M. adina and hybrids, shrimp Penaeus aztecus, P. setiferus, and P. duorarum,
oysters Crassostrea virginica, scallops Argopecten irradians and squid Loligunculus spp. The
distribution and abundance of these species is mainly determined by their salinity preference. The
area of Pensacola Bay in the vicinity of Site 2 is permanently closed to oyster harvesting due to
the effluent outfall of the City of Pensacola main sewage treatment plant being only three miles
northeast from NAS Pensacola. Scallops are found principally in seagrass beds in Santa Rosa

Sound and Big Lagoon (Collard, 1991).

e
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Seagrass beds, once an abundant habitat throughout Pensacola Bay, no longer occur in the lower
reaches of the bay (Collard, 1991). The nearest seagrass beds to Site 2 are in Rig Lagoon along

the southwest portion of the base.

Terrestrial or semiterrestrial animals feeding on aquatic biota from Pensacola Bay include ghost
- crabs Ocyopode spp., common along sandy shorelines of Magazine Point, and various shore birds.
Birds are among the highest-level consumers in the Pensacola Bay ecosystem. Many of these
species prey exclusively on fish and aquatic organisms, whereas others may also consume

terrestrial fauna.

Table 3-1 provides information on threatened and endangered species which could likely occur
within the vicinity of Site 2. Atlantic bottlenose dolphin Tursiops truncatus occur regularly in bay
waters surrounding Site 2. In addition, brown pelicans Pelicanus occidentalis are very common

to the area.
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[ FISHES
Acipenser oxyrhynchus Atlantic sturgeon M SSC UR 2 Gulf Coast, estuarine
Fundulus jenkinsi Salt marsh top minnow P SSC Salt, fresh, brackish waters
Lepisosteus spatula Alligator gar U SSC Brackish, fresh, salt water
AMPHIBIANS AND REPTILES
Alligator mississippiensis American alligator R SSC T Swamps, marshes, ponds
Caretta caretta Loggerhead turtle M? T T Marine, coastal
Chelonia melds Green turtle M? E E Marine, coastal
Melds melds Melds turtle M E E Marine, coastal
Eretmochelys imbricata Hawksbill turtle M? E E Marine, coastal
Lepidochelys kempi Atlantic ridley turtle M? E E Marine, coastal
BIRDS
Charadrius melodus Piping plover P T T Open, dry,l_sandy beaches
Charadrius alexandrinus Snowy plover P T UR2 Open, dry,isandy beaches
Haematopus palliatus American oystercatcher U SSC Coastal habitats
Egretta rufescens Reddish egret P-U SSC UR2 Freshwater/coastal wetlands
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Egretta caerulea Little blue heron P-U SSC Freshwater/coastal wetlands
Egretta thula Snowy egret P-U . 8SC Freshwater/coastal wetlands
Falco perigrinus . tundrius Arctic peregrin falcon M E T Winters on the coast
Haliaeetus leucocephalus Bald eagle P-U T E Pine forests/coastal

Pandion haliaetus Osprey R SSC Near water

Pelicanus occidentalis Brown pelican R SSC AC Mangrove trees, coasts
Sterna antillarum Least tern U T Coastal habitats

MAMMALS
Trichechus manatus latirostris West Indian manatee M E E Atlantic and Gulf coasts
Tursiops truncatus Atlantic bottlenose dolphin SSC Atlantic and Gulf coasts

Source: Ecology and Environment, Inc., 1992¢ after Florida Natural Areas Inventory 1988.

Key:
a = Status of species on the NAS Pensacola facility: AC = Agency concern: not currently listed or a candidate for listing
R = Resident UR 2 = Under review, insufficient biological data available
M = Migrant NOAA = Natlonal Oceanic and Atmospheric Associzf_ion
P Possible resident due to available habitat; survey required FDA = Florida Department of Agriculture \
U = Unknown; survey required FGFWFC = Florida Game and Frashwater Fish Commiskion
SSC = Species of Special Concern USFWS = U. S. Fish and Wildlife Service
b = State and Federal Status:
E = Endangered
= Threatened

Ed
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4.0 PRELIMINARY SURVEY

4.1 Document Review .. -

Before conducting the site survey, reports of previous investigations (sediment assessment and
contaminant assessment sampling) were reviewed. Documents from each investigation discussed
in Section 2.2 were reviewed to provide background information. These reports include NEESA
(1983), TET (1984), G&M (1984), énd Ecology and Environment, Inc. (E&E, 1992a). In
addition to these site-specific studies, reports by the FDER, which routinely collects data from

Pensacola Bay, were also reviewed.

Other reports reviewed included environmental documents for buildings near Site 2 that may have
had an environmental impact on the site. For example, information qollected for development of
a work plan for Site 38 (Building 71) provided details on activities at the site which, most likely,
related to contamination at Site 2 (E&E, 1992d).

A review of historical engineering drawings and utility maps for NAS Pensacola showed drainage
systems and discharge pipes along the seawall at Site 2. Site-specific building plans for facilities
near Site 2 were also evaluated to identify drainage systems associated with activities that could

have impacted the site.

4.2  Aerial Photography »
Before initiating fieldwork, available aerial photographs were examined to identify any features,
events, or conditions that may aid in directing the investigative approach. Evaluation of aerial
photographs of the southeastern portion of NAS Pensacola from 1951 to 1992 provided only
limited information on specific discharge zones across the site. Review of photographs from 1958
and 1989 indicated possible discharge plumes at Site 2. The 1958 photo shows a plume extending
bayward from the area of Building 71. Severai plumes identified on the 1989 photograph appear
to be from storm water discharge or possibly sediment entrained in the apparent falling (ebb) tldal
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currents. Based on discussions with NADEP employees working in shops along the Site 2
waterfront, aerial photographs exist showing bright green plumes of Alodine (pho‘s__gl_lgrescent dye)

discharging into Pensacola Bay near Building 71. These photographs were not found.

Many of the buildings near Site 2 were constructed in the 1920s and 1930s before the earliest
available aerial photography. Although activities have changed at these facilities, development
along the seawall has remained virtually the same since their construction. Aerial photographs
helped identify longshore drift and the effects of tidal flow across the site. Observatibns made
during the aerial photograph review were consistent with the findings of E&E's (1991) aerial

photograph analysis from the Phase I investigation of Site 2.

4.3  Site Reconnaissance

In July 1993, a shore-based physical reconnaissance of Site 2 was conducted before the beginning
of field activities. The objective of the reconnaissance was to provide the investigators with a
general overview of site characteristics and physical attributes that could be critical to sampling

and remedial investigation efforts.

Initially, the buildings along the waterfront were surveyed to identify or confirm the activities
within them based on previous reports. Secondly, a survey of the drainage and sewer systems
associated with each building, active and inactive, was completed to identify the source of outfalls
discharging at Site 2. Lastly, the nearshore area was surveyed to identify types of bottom

sediments, hydrographic conditions, and marine biota and flora.

4.3.1 Facility Survey
Facilities identified as potentially having an environmental impact on Site 2 are along the seawall

adjacent to the site, including Facilities 177, 146, 38, 44, 26, 104, 71, 72, 73, 27, 74, 75, and
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76 (Figure 4-1). Building 604 also was included in the survey because, historically, its

wastestreams were discharged at Site 2. S

Facility 146 houses the offices for the Navy Port Operations, which operates and services the
boats in the boat basin, Facility 177. Several boats, 25 to 60 feet in length, are located in the basin
and are maintained and refueled in this area. A fuel pump island supplied by an underground
storage tank is east of Building 146. No information was found on the age or condition of the
tank; however, personnel in Port Operations indicated it had recently been replaced and was
equipped with leak detection equipment. A grassy area to the east of the facility showed signs of

small spills from refueling vessels.

Facility 38 also houses Port Operations. Large bays in the building are used to maintain small
boats. Shop areas and office space are in the facility. Before Port Operations moved there, the
building was a machine shop for the NADEP. Sheet metal, carpentry, and welding shops were
in the building during this timeframe. According to engineering drawings in Facility 44,
Building 38 was built in 1882. The area surrounding the facility is paved with concrete and
asphalt. No current impact on Site 2 was identified. Facility 38a was used to maintain industrial
instruments.

Facility 44, built in 1906, currently houses a machine shop and small tool repair shop for
NADEP and has been in operation for the past 30 years. Prior to the early 1960s, the facility also
served as a motorpool for NADEP vehicles. A paint booth was in the eastern part of the building

in the early 1960s. An exact date when painting operations ceased was not determined.

Facility 26 was constructed in 1882 as a blacksmith shop and is currently a foundry for NADEP.
According to shop personnel in Facility 44, the foundry is still operational. At the time of the

survey, no foundry operations were under way and the facility appeared to be used for storage.
4-3 '
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Facility 104 was constructed as an seaplane aircraft hangar and is currently a Navy Exchange
warehouse where large appliances, motor oil, and other bulk items are stored. At the time of the -
initial survey, the warehouse was operated by the Navy Commissary. In the 1960s the facility
was a sheet metal shop. Aircraft paint stripping operations were conducted in the facility before

its use for sheet metal operations.

Facility 71 was constructed as a seaplane aircraft hangar and later converted to an aircraft paint
and stripping facility. The building has also been used as a hazardous waste storage area. At the
time .of the site survey, the facility was scheduled for demolition and was vacant. Several
drainage trenches used in past operations were observed running parallel with the seawall. These
drains connected with three drainage trenches that led to sediment traps and then to drainage lines
that exited through outfalls south of the facility-(see Figure 4-1). Another drainage line observed
on the east side of the building was traced to the outfall along the seawall. The paved area around
the building contained assorted construction debris. During the sediment assessment phase
(August-September 1993) of the fieldwork, Building 71 was demolished. :
Building 72 was also an aircraft hangar later converted to_an aircraft painting and stripping
facility. During the survey, the building was vacant. One drainage trench was observed exiting
the south end of the building and entering a sediment trap which led via a drain line to the bay.
The area surrounding the building was paved with concrete.
Building 73 was constructed as an aircraft hangar and converted into a chromatizing facility in the
late 1940s. During the survey, the building served as storage, possibly for the Navy moving
company. A large drainage trench identified on facility maps was observed during the survey.
The trench ran parallel to the seawall and exited the building on the east and west side into drains

that led to outfalls in the seawall. Another drain was observed on the west side incorporating two
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sediment traps and leading to an outfall in the seawall. The area surrounding the facility was

paved with concrete.

Building 27 currently houses the Navy Exchange. Historically, paint spray operations took place
in the northeast corner of the facility. Two drainage outfalls of unknown origin were observed

south of Building 27.

Buildings 74, 75, and 76 were each constructed as aircraft hangars. In 1950, Building.74 was
converted to a gymnasium and is still being used as such. Although painting and étripping
operations were likely to have occurred at the facility, no drains were observed leading from the
building. Building 75 was converted to a Deep Sea Survival Training Facility in the 1960s and
training operations were observed during the survey. Three drains were observed south of the
facility, apparently leading from Building 75. Discharge from the easternmost drain south of the
facility was observed during the survey. Interviews with personnel involved in the training
operations indicated the discharge was water from a washdown area used by personnel for rinsing
off after training exercises. Building 76 was converted to a gymnasiumin the 1950s and is still

used for this purpose. One outfall of unknown origin was observed south of the building.

Building 604 currently houses the NADEP metal plating operations. It was constructed in 1972
at the site of Buildings 29/604a, which were also used in plating operations.

NADETP in the area of Site 2 was closed in 1995. The buildings in this area are currently
unoccupied, and some of them have been razed. The industrial waste sewer line in the area

was flushed and closed in 1995 as well.
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4.3.2 Drainage Systems

QOutfalls along thé waterfront area discharging in the Site 2 area were surveyed during the survey.
The locations of these outfalls are presented in Figures 6-1, 6-2, and 6-3. Where possible these
outfalls were associated with the facilities where the drains originated. Figure 4-2 shows the
drainage system associated with Buildings 71, 72, and 49. Storm water discharges through four
primary storm water outfalls and through scuppers along the seawall (Figure 4-3). Another large
storm drain is immediately west of the site. Along the eastern part of the site, storm water collects
from the south and west side of Building 604, along South Avenue, and in the areas surreunding
Buildings 44 and 38 and discharges through outfall 1 (Reference NAVFAC Drawing No.
1276909, Outfall G) (Figure 4-3). Along the east side of Building 44, storm water drains south
through a small outfall, Outfall F (Figure 4-3). Storm water collects north of Site 2 along South
Avenue and discharges south of Building 104 (unnumbered outfall) (Figure 4-2). In the vicinity
of Building 73, storm water drains to Outfall H (Figure 4-3). Along the western end of the site
and in the remaining land areas immediately north of Site 2, storm water runoff flows southward

and into the bay through scuppers along the seawall.

Historically, sanitary sewage was discharged at Site 2 via sanitary sewer lines adjacent to Building
104 that extended 200 to 300 feet offshore and along the east side of Building 146, entering the
bay at the entrance to the boat basin (Reference NAVFAC Drawing No. 1276939) (Figure 4-4).
These lines were flushed and closed in 1995 and are no longer considered a conduit for

contaminant migration. N

No other sanitary sewer lines are along the seawall at Site 2. The IWTP sewer line runs along the
waterfront area south of Buildings 71, 72, and 104 which is being investigated as part of Sites 36
and 38. The IWTP line was Icosed and flushed in 1995 and is no longer considered a conduit

for contaminant migration.
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4.4  Contaminant Source Survey

A contaminant source survey was conducted prior to initiating the field investigation to determine
past and present activities related to releases of potential contamination to the nearshore
environment at Site 2. The survey included a review of relevant environmental documents, facility

and utility plans, incident reports, and site histories for facilities near Site 2.

If environmentall effects have occurred at Site 2, they are probably a result of aircraft painting and
stripping operations and metal plating operations that occurred in the facilities and shops alpng the
shorefront adjacent to Site 2 beginning around 1939. The Navy established a permanent air station
in 1914 that centered around seaplane operations along the waterfront area near Buildings 71, 72,
and 382. From about 1922 to 1939, ground-based aircraft, seaplanes, and airships were stationed
at NAS Pensacola; however, limited information is available concerning operations during this
time period (NEESA 1983). In 1939, industrial activities expanded. Between 1939 and 1973,
industrial waste from the facilities along the Site 2 waterfront discharged via storm sewers, drains,
trenches, and sanitary sewer systems into Pensacola Bay. Sanitary wastes were also discharged
into Pensacola Bay at Site 2 area before 1948. Industrial wastes dispo*'seli of in these drainage

systems included:

. Paint and paint strippers, ketones, and trichloroethylene (TCE)
. Metal plating solutions
. Wastewater containing radium paint waste .

. Mercury from the gauge room of the power plant (Building 782)

. Degreasers

Beginning in approximately 1940, several buildings had water-wall paint booths for painting
aircraft and their components. Paints used include: cellulose nitrate lacquer, zinc chromate, nitrate

dope, acetate dope, "day-glow," epoxy and enamel (NEESA, 1983). Lacquer thinner, toluene,
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and M-T-6096 were the main paint thinners used at NAS Pensacola. Before 1973, paint sludges
and waste thinners geperally were reportedly poured into drains and trenches leading to the bay
or disposed of directly into the bay (NEESA, 1983).

Buildings 71, 72, and 49 housed the major paint-stripping operations. Acrylic and epoxy strippers

were sprayed onto the airplanes to dissolve the paint; runoff went into drains that emptied into
Pensacola Bay at Site 2. About 400 gallons of stripper was used per day between 1939 and 1973

at Buildings 71 and 72. In 1973, drains were connected to IWTP, and in 1979 all §tripping

activity ceased at Buildings 71 and 72. Ketone compounds were also used in these facilities to

clean the aircraft surfaces. Excess ketone dripped from the aircraft's surface and flowed into

drains discharging into the bay. About 400 gallons per day of ketone were used at Buildings 71

and 72 (NEESA, 1983).

In the southern portions of Buildings 71 and 49, ten 500-gallon tanks containing paint strippers,
ketones, and TCE were used for cleaning small parts. The tanks were drained once every six to

eight weeks into drains discharging into Pensacola Bay at Site 2 (NEESA, 1983).

Paint stripping has also been performed in Buildings 104 and 603. These operations may have
contributed to potential contamination of Site 2; however, stripping waste from these areas is
estimated at less than 50 gallons per day (gpd). Paint stripping operations that impacted the Site 2

are summarized in Table 4-1. N

N
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Table 4-1
Summary of Paint-Stripping Operations at NAS Pensacola

Average Amount of Waste Per Year (gallons)

Approximate

Dates of Map Coords.
Bl O ion Strippers Ketone TCE* Dis; Practices

Trichloroethylene
Exact data unavailable, number presented is best engineering estimate.

Source: NEESA, 1983

Metal plating operations, beginning around 1940, also contributed contaminants to Site 2. Plating
operations were conducted in Buildings 29/604a, Old Plating Shop, which are on the current
location of Building 604 from around 1960 until the shop was demolished around 1970 (NEESA
1983). Three cadmium plating lines and a magnesium treatment line weré in the shop. Chromium
was used in the magnesium.treatment process. NEESA (1983) reports that 50-gallon tanks
containing chromiﬁm solutions were drained once a month; larger tanks were drained less
frequently. These tanks were emptied into sewer lines discharging into Pensacola Bay. Cyanide
solutions were also used in the plating process. Prior to 1962, cyanide waste was disposed of in
the sanitary sewer; however, these discharges may have caused operational problei\ﬂs at the sewage
treatment facility. Because plating wastes could upset the operation at the sewage treatment plant,
cyanide and chromate wastes that were dumped into the sewer system were routed to bypass the
treatment plant and flow untreated into Pensacola Bay. Table 4-2 lists some of the chemicals used

in Buildings 29/604a.
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Table 4-2
Partial List of Chemicals Used at Building_29/604A in 1966

Alodine (Chromium)

Nitric Acid

Sodium Dichromate (Chromium)

Sulfuric Acid

Source: NEESA 1983

In 1972, a much larger plating shop, Building 604, was constructed on the site. Approximately
30 plating process tanks were present in the sh’dp ranging in capacity from 40 to 2,000 gallons.
These tanks were drained about once a month. From 1972 to 1973, discharge was through sewer
lines that emptied into the bay. After 1973, most drain lines were connecté?i to the IWTP;
however NEESA (1983) reports that some of the lines may not have been connected to the IWTP
until 1979, and untreated liquid waste may have been unintentionally discharged to Pensacola Bay.
According to an interview with Frank Stewart, Environmental Engineer for NADEP, work on the

storm sewer lines from Building 604 around 1985 showed that the line leading to outfall 1 at Site
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2 had not been sufficiently plugged or diverted and that liquid waste from the facility may have

been unintentionally discharged up until this time.

Fish kills along the waterfront area at Site 2 occasionally occurred in the 40s, 50s, and 60s, likely
from the paint strippers, solvents, and metal plating waste emptied into the bay. In August 1969,
approximately 30 gallons of a cadmium plating solution spilled, entered the storm drain, and -
flowed into the bay. At the same time, approximately 146 gallons of chromic acid were emptied
into the bay. These spills resulted in a large fish kill that received local public attention. Various

fuel spills associated with port operations at Pier 303 (carrier dock) have also impacted Site 2.
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50 FIELD INVESTIGATION AND METHODOLOGY

The Navy-, USEPA- and FDEP-approved work plan outlined an extensive sediment, surface
water, and biota investigation and sampling program for Site 2. A phased approach for
contamination delineation across the waterfront area was employed. In this approach, a
preliminary assessment was conducted to determine total organic compound (TOC) and grain-size
distributions in sediments across the site. The results of this preliminary survey were then used
to select areas within Site 2 that would have higher probability of contamination than other areas
onsite. These higher probability areas were then selectively sampled for surface water and

sediment chemistry.

Sampling and investigation procedures were conducted in accordance with the Sampling and
Analysis Plan (SAP) for Site 2, except in cases where specific field changes were requested or
where site conditions and field decisions warranted changes. Specific procedures employed for
each sampling and investigative task are presented in Section 5.1 and 5.2 of this report. General
methods, sample handling, field QA/QC and decontamination procedures are presented in

Section 5.3. Section 5.4 provides global positioning system methods. _

Analytical Parameters

Samples of all media were collected for contamination assessment and/or physical
characterization. Contamination assessment analyses provided a basis for determining the nature
aﬂd extent of site contamination, and physical characterization analyses aided in determining the
potential bioavailability of contaminants within the source media. Sampling and analytical
requirements for Phases IIA and IIB of the Site 2 investigation are summarized in Table 5-1.
Samples designated for contamination assessment were analyzed for Target Analyte List (TAL)
and Target Compound List (TCL) parameters using USEPA Contract Laboratory Program (CLP)

protocol.
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Table 5-1
Rl Sampling and Analytical Requirements
Site 2 | WO
No. of
Stations
Phase Phase {DQO
Medium HA 53] Analytical Parameters Level] Comments

Sediment 11 FSA vl

TOTAL [64] 11 FSA® vl
[(61)]

Source: Modified from Ecology and Environment, Inc., 1992a

Notes:

a = The number of samples shown in parentheses were analyzed for the additional parameters indicated.
b = Full scan of analysis, excluding TCL VOCs and cyanide.

[NA] = Not applicable

Anatytical Parameters

Full Scan of

Analysis (FSA) = TCL volatile organic compounds (VOCs); TCL base-neutral/acid extractable organic compounds
{BNAs); TCL pesticides and polychlorinated biphenyls (PCBs); TAL metals (total [i.e., unfiltered],
water only); and TCL cyanide.

Physical Parameters

Water (PPW) = Five-day biological oxygen demand (BOD), chemical oxygen demand (COD), hardness, total
suspended solids, alkalinity, total phosphorus, nitrate-N, TKN, heterotrophic plate count and total
suspended solids (TSS).

[Sediment] (PPS) Total phosphorus, nitrate-N, TKN, heterotrophic plate count, total organic carbon, cation exchange

capacity, bulk density, particle size, percent moisture, and specific gravity.
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Samples designated for physical characterization were analyzed for the selected physical and
physicochemical barameters listed in Table 5-2. International Technqlogy Corp. in
Knoxville, Tennessee, conducted the»analyses for the contamination assessment parameters in
Phase IIA. Savannah Laboratories in Mobile, Alabama, conducted the analyses for
physicochemical characterization and TET analyzed the grain size. Ceimic Laboratories

conducted the analytical analyses for Phase IIB.

Table 5-2
Analytical Parameters for Physical Characterization

Media Parameter Method

Surface Water Total Phosphorus USEPA 365.3
Nitrate-N USEPA 352.1
TKN ' USEPA 351.4
Heterotrophic Plate Count SM 92156B
5-day BOD USEPA 405.1
Chemical Oxygen Demand USEPA 410 (.1 to .3)
Hardness USEPA 200.7
TSS 7 USEPA 160.2
Alkalinity _ USEPA 310.1

Note:

ASTM = American Society of Testing and Materials
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Sample Identification

Due to the unique and somewhat complicated transect arrangement necessary for sample location

Ry o

determination across Site 2, sample identification procedures were modified from those presented

in the NAS Pensacola Comprehensive (CSAP). This modified sample identification scheme was

used for surface water and sediment samples and proved efficient during field operations. The

following is an explanation of the modified identification method:

The first two alphanumeric symbols of each sample ID represent the medium sampled, as

such:

— SW-surface water

— SD-sediment

The third and fourth digits represent the site and were designated "02."

The fifth and sixth digits represent the transect and sampling position on that transect, for

example:

— K3 represents the sample location 300 feet offshore from the origination node, along
transect K (see Figure 5-1 for transect diagram). Control stations were not associated
with any particular transect and therefore were denoted with an "X."

The seventh and eighth digits were reserved for identification of depth-integrated surface

water samples (i.e., bottom, middle, top - see Section 5.2.1). Surface to bottom samples

- were recorded in ascending order starting with 01 (no more than three depth-integrated

samples were collected per station).
Duplicate samples, matrix spike samples, and matrix spike duplicate samples all used the
previously discussed identification scheme, along with the respective suffix D, MS, or

MSD, respectively.

For example, a mid, surface water sample collected at transect M, 200 feet from shore, that was

a duplicate, had the sample identification:

— SW-02-M202-D

54
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Equipment rinsate samples and trip blanks followed sample designation procedures as outlined in

the CSAP (E/A&H, 1994b). - .-

5.1  Sediment Assessment

Sediment at Site 2 was assessed from July 28 to August 31, 1993. The assessment involved a
systematic approach along established transects off the seawall to determine sediment
characteristics and to collect sediment samples for subsequent TOC and grain-size analyses. Prior
to sampling, a cadastral survey was conducted to establish a sampling baseline and transect nodes.
A 2,000-foot baseline, running east to west along the waterfront seawall, was established. At
100-foot intervals along the baseline, reference nodes with due-south ‘trending transeéts,
perpendicular to the baseline, were established (see Figure 5-1). Offshore sampling along
transects was accomplished by visual alignment of shore-based pylons, and distance to sampling
points was subjectively determined. Initially, sediment was collected at approximately 100-foot
intervals, along every other transect, to approximately 1,200 feet offshore. Visual
characterization of these sediments was performed using Unified Soil Classification System
(USCS) Standards. Based on these visual results, additional samples were collected for laboratory
grain-size and TOC analysis at 100-foot intervals, along every other transect, to approximately

500 feet offshore.

Sediment samples for visual characterization were collected with a mini Ponar grab, described on
board the boat, and discarded. Samples for laboratory grain;size and TOC analysis were collected
using a split-spoon sampler with stainless-steel inserts. The split spoon was advanced 2 feet into
- the sediment and retrieved using a motor-driven winch on board. Sediments were described for
the entire 2-foot interval; however, samples were generally collected from the zero to 1-foot
interval. When sediment characteristics differed greatly between the zero to 1 and 1 to 2-foot

intervals, an additional sample was taken from the 1- to 2-foot interval. After collection, samples
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were sealed with Teflon liners and plastic caps for transport to the laboratory. The split-spoon

sampler was decontaminated between each station using a Liquinox wash and seawater rinse.

5.2  Contaminant Assessment Sampling

Contaminant assessment sampling occurred at Site 2 from November 31 to December 9, 1993.
Based on the results from the sediment assessment, areas of relatively higher TOC concentrations
and/or high percentages of fine-grained sediment were selected for further contaminant
assessment. At selected sediment sampling locations, water chemistry samples were also
collected. Once again, the transect method discussed in Section 5.1 was used to field-identify
sample locations. Although distances from nodes were subjectively deteljmined, an on-board

global positioning system (GPS) unit was used to identify the specific location.

5.2.1 Surface Water Sampling

Surface water sampling adhered to procedures outlined in Appendix B of the SAP. The SAP
procedure to sample weekly over four weeks was modified because physicochemical parameters
were not observed to vary at the site. Because the sampling period for Site 2 took place over two

weeks, short-term temporal variations in water chemistry were likely detected.

Water samples were collected from five locations (A1, D1, H5, M5 and Q1) within Site 2, along
with three of the four control locations (X1, X3, and X4) (Figure 5-2). Sample station locations
were selected to provide for variance in depths and proximity to the shoreline. Control stations
were selected to reflect background water quality within Pensacola Bay without influence from
point or nonpoint sources. Analyses were conducted for inorganic, pesticide polychlorinated
biphenyl (PCB), semivolatile and volatile constituents. Samples were collected from different

depth strata (surface-0.5 meters [m], mid-depth, and bottom-0.5 m off substrate) as appropriate.

5-8
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Water samples were collected in a 1.1 liter stainless steel Kemmerer sampling bottle. The sampler
was lowered into the water in a “set" position. When the desired depth was attained a messenger
was sent down the cable to trip the sampler. This method allowed for a discrete sample of depth
stratum. Decontamination was conducted between sampling stations and is discussed in
Section 5.3. Surface water quality assessment also included collecting in-situ physicochemical
parameters. A field change request was submitted for deletion of proposed in-situ current meters
and Hydrolab datalogger units based on the assumption that short-term data would neither reveal
long-term trends nor be cost-effective. In lieu of the datalogger, a portable Hydrolab unit was
leased to collect these physicochemical parameters: pH, dissolved oxygen (DO), conductivity,
salinity, temperature, and redox potential. Depths at which readings were taken either
corresponded to those for surface water sampling or were field determined based on water depths
(See Appendix B, Surface Water Sampling Procedures, Site 2 SAP). Hydrolab readings were

collected at all surface water and sediment sampling locations.

5.2.2 Sediment Sampling _

Sediment sampling procedures generally followed those found in Appencﬁx C of the SAP. Using
the coring device to retrieve sediment was abandoned after split-spoon sleeve test samples
indicated the sediment was too incohesive to remain in the ‘core sleeves during retrieval. Instead,
a stainless-steel Ponar grab sampler (sampling area = 529 square centimeters) was employed.
After the Ponar grab was "set," it was deployed to the sediment surface and the deployment cable
was allowed to go slack. Subsequent retrieval of the grab caused the jaw-like mechanism to close,
retaining the sediment sample. Upon placing the sediment samples in a stainless-steel bowl,
aliquots for VOC analysis were either imnmediately hand-cored from the sediment “cake" with
a stainless-steel sleeve or were collected with a stainless-steel spoon.. After the VOC sample was
collected, the remaining sample was homogenized in the bowl with a stainless-steel spoon and
the aliquots for the remaining analyses were collected. Care was taken to ensure that the entire

sediment sample profile was sampled for all analyses. Decontamination procedures are detailed
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in Section 5.3. Sediment sampling locations were selected based on the phased approach described
in Section 5.0 and are shown on Figure 5-3. Reference (control) stations were selected to
represent “background" concentrations close to Site 2. It was predicted that sediment type could
vary considerably from locations within Site 2 but this variability seemed inherent and unavoidable

in the sediment assessment approach.

5.2.3 Onshore Environmental Assessment

The groundwater chemistry and hydrologic assessment was conducted in January 1994 ta gather
preliminary information on the interaction between groundwater and surface water (Pensacola Bay)
at Site 2. To assess the groundwater chemistry of the onshore area adjacent to Site 2, two shallow
monitoring wells, located approximately 50 feet inland of the seawall, were sampled. The wells
were sampled for CLP TAL/TCL analysis to identify potential sources of groundwater/surface
water contaminants. The two wells included in the Site 2 investigation were sampled in
conjunction with the Site 38 well sampling program in January 1994. The lag time between the
Site 2 offshore sampling effort (December 1993) and sampling of the onshore monitoring wells
was not considered to be significant. Additionally, because of Site 38's'p£oximity to Site 2, data
from the hydrologic assessment performed as part of the Site 38 RI investigation were used for
the hydrologic assessment at Site 2. The methodologies for well installation and the hydrologic

assessment are discussed in the following sections.

Monitoring Well Installation N

Although installing two wells was proposed in the SAP, only one well was installed in conjunction
with the Site 2 field investigation. During the Site 38 RI, a well was installed at the southeast
corner of Building 71. Because of this well's proximity to Site 2, it was used for this investigation

to save the costs of installing an additional well.
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One permanent shallow monitoring well was installed in August 1993 at the southwest corner of
Building 75 (Figure 5-3). The other shallow monitoring well used in the survey was installed in
July 1993 and is southeast of Building 71 (now demolished) at Site 38 (Figure 5-3). Well

construction information for these wells is presented in Table 5-3.

Table 5-3
Well Construction Information
Depth to
Surface Casing Total Screened Water Groundwater
Date of Elevation Elevation Depth Interval feet Below Elevation
Installation feet msl feet msl (feet) feet BLS Casing feet msl

02GS01 7/30/93 6.42 6.42 13 3-13 4,92 1.5
(1/6/94)
Notes:
BLS = below land surface
BTOC =

below top of casing

Monitoring well installation was performed by Kelly Environmental under the supervision of an
E/A&H geologist. Hollow-stem auger techniques were used to install shallow monitoring wells.
Shallow subsurface stratigraphy was described from cuttings returned to the surface during
drilling. Pertinent geologic and well construction information was recorded in the site logbook
and on boring log forms. The boring logs for both wells used are presented ag\Figures 54 and
5-5.

The shallow wells were installed using 4.25-inch inner diameter (ID) hollow-stem augers that
created boreholes with a minimum diameter of 6.5 inches. Hollow-stem augers were used to avoid

introducing drilling mud to the aquifer. To prohibit flowing sands from entering the augers, a
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Teflon or polyvinyl chloride (PVC) "knockout" plug was used in the lead auger. For shallow
wells, the augers were advanced to approximately 13 feet below the water table where the well

was set.

Monitoring wells were constructed to comply with all federal, state, and local agency regulations.
Well installation, development, and sampling methods followed procedures outlined in the Site 2
SAP and adhered to guidelines established in the CSAP. Both wells installed were completed as
2-inch diameter wells and constructed of Schedule 40 PVC. The well string consisted of a flush-
threaded PVC riser casing and 0.01 slot PVC screen. The screen size was determined to be
suitable for monitoring well purposes based on grain-size analysis from other studies in the area

(B/A&H 1994c). Typical well construction details are presented in Figure 5-6.

A minimum borehole diameter of 6.5 inches for 2-inch wells allowed a minimum 2-inch annulus
around the well string. Silica sand (U.S. Standard sieve size 20-30) was used as backfill and as
filter pack around the screened interval. Filter pack sand was tremied thrqugh the auger annulus
to a depth of approximately 1 foot above the well screen. Sand thicknes's émd uniformity around
the well was verified using a weighted tape as the sand was poured into the augers. A bentonite
seal, consisting of roughly 0.5-inch triangular bentonite chips, was emplaced above the sand pack
to a thickness of approximately 1 foot. Approximately 5 to 10 gallons of deionized water was
added to the bentonite pellets to promote hydration. Modifying well construction procedures
outlined in the CSAP was necessary due to shallow water table. Because the bentonite seal was
less than 2 feet below land surface (bls), a Portland cement-based concrete was added above the
bentonite seal to form a stable base in which the protective well cover was set. Both wells were
completed with water-tight, bolt-down, flush-mount protective covers set mto concrete

approximately 1 foot bls.
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MONITORING WELL CONSTRUCTION LOG — UNCONFINED AQUIFER
WELL NO.: 02GS01 INSTALLATION: 08/05/93 [sITE: 2
PROJECT NO.: 058-0030 CLIENT/PROJECT: U.S. NAVY NAS PENSACOLA
DRILLER: KELLY ENVIONMENTAL ’
GEOLOGIST: S. PARKER

PROTECTIVE CSG FLUSH MOUNT W/
MATERIAL /TYPE LOCKING MANKQLE.
DIAMETER

6.42 -
g%%g%_— _ ELEVATION WEEP HOLE(Y)N) __

GS ELEV._ 6,42 FT
GS HelGHT —0-00° ARAY

DEPTH BGS A4
\%(

]

GUARD POSTS (YAN)
— NO. TYPE

NN
DR

SURFACE PAD , ,
COMPOSITION & Size 2° X 2

RISER_PIPE

TYPE SCHEDULE 40 PVC
DIAMETER _Z"_ID _
TOTAL LENGTH(TOC to TOS) 3
VENTILATED CAP (YAN)

GROUT
COMPOSITION & PROPORTIONS

TREMIED (Y/N)
INTERVAL BGS

CENTRALIZERS (Y/N)

DEPTH(s)

SEAL

TYPE__ BENTONITE CHIPS

SOURCE _ENVIROPLUG
SETUP/HYDRATION TIME >8 HOURS
VOL. FLUID ADDED _6 GALLONS
TREMIED (YAN)

BOTH - AR RS

FILTER PACK :
NPE _____ SILICA QTZ SAND

"‘ AMT. USED 4-50 LB BAGS

& TREMIED @’N) INSIDE AUGERS

. SOURCE MOR! CO. FILTERATION MEDIA
E:::\ [ 10’ I GR. SIZE DIST. 20-30 COUNT SIEVE SIZE

== SCREEN. |
_. TPE SCHEDULE 40 PVC

SLOT SIZE & TYPE .0.01" FACTORY SLOTTED

13

14 Y / sump_(Y/N) _
// INTERVAL BGS _ 12.5'=13.0" | ENGTH_-&
] / BOTTOM CAP (¥YN) INCLUDED W/ SUMP
// BACKFILL. PLUG

|l MATERIAL __NATURAL SAND BACKFILL/COLLAPSE
- SETUP/HYDRATION TIME _N.A.
BOREHOLE DIA. TREMIED (Y/N)

FIGURE 5-6
REMEDIAL INVESTIGATION SITE 2
NAS PENSACOLA MONITORING WELL +7%
PENSACOLA, FLORIDA CONSTRUCTION LOG 02GSO1

DATE:01/23/95 IDWG NAME: 58MWGS01
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Well Development

Welis were developed by alternating surging and pumping. A surge block consisting of a 2-inch

PVC block with PVC extensions was used to surge the wells. A 5-horsepower centrifuge pump,
PVC plastic tubing, and foot valve were used to develop the wells. Pumping and surging was

iterated generally two or three times per well.

During development, discharge rate, pH, conductivity, temperature, and turbidity were monitored.
In accordance with the SAP,” CSAP, and USEPA Region IV Standard Operating
Procedures/Quality Assurance Manual (SOP/QAM) (USEPA, 1991b), development proceeded
until purged water reached maximum clarity and pH, conductivity, and temperature stabilized.
In these shallow wells there was no indication of saltwater intrusion (i.e., conductivity was

representative of groundwater in the area).

Groundwater Sampling

Groundwater was sampled in January 1994 from the two shallow wells adjacent to Site 2. Before
purging and sampling each well, water level and total well depth were measured with an electronic
water-level indicator, and the volume of water within the well was calculated. The water table and
well bottom were checked for floating and sinking nonaqueous phase liquids with either a product
interface probe or a clear Teflon bailer lowered to the appropriate depth and retrieved for visual
inspection. At least three well volumes were then purged from each well using a peristaltic pump
equipped with Teflon tubing. Purging was performed at a slow, controlled pumping rate
(approximately 0.25 gallons per minute [gpm] or less) while field parameters were monitored.
The groundwater field parameters pH, specific conductivity, temperature, and turbidity were
measured with each removed well volume to monitor water stabilization. Water was considered
stable and ready for sampling after three consecutive readings of pH, specific conductivity, and

temperature within 10 percent of previous readings were obtained.
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Immediately after purging, the same Teflon tubing and the peristaltic pump were used to collect
the groundwater sample. Groundwater was lifted from the well under low vacuum pressure via
an inline collection/transfer bottle apparatus. This apparatus consisted of a two-aperture Teflon
cap attached to a laboratory-certified, 300 series 80-ounce glass container. Teflon tubing from the
well was attached to one aperture while the tubing from the peristaltic pump was attached to the
other. The vacuum created by the pump was sufficient to raise groundwater from the well, filling -
the collection/transfer bottle at a low controlled flow rate (approximately 380 milliliters [ml] per
minute). Using this technique, groundwater with minimal turbidity was collected and transferred
to the appropriate sample containeré for TAL/TCL analysis. Sample volumes for volatile organic
compound (VOCs) analysis wéfe collected by removing the Teflon tubing from the well and the
transfer cap, and allowing the unagitated groundwater retained in the line to flow backward into

40-ml volatile organic analysis (VOA) vials.

Weather conditions, initial water levels, purging and sampling times, purge volumes, groundwater
temperature, pH, specific conductance, and turbidity were recorded on groundwater sampling

forms while purging and sampling.

Hydrologic Assessment

A limited tidal study was completed as part of the Site 38 RI. Transducers were installed in five
wells across Site 38 and a sixth transducer was placed at a fixed point in Pensacola Bay adjacent
to Site 38 (Site 2). The transducers measured the relative change in each well and the bay for

approximately 42 hours. The results of this study are detailed in Section 6.

5.3  Sampling Protocol
All sampling activities were conducted in accordance with the U.S. Navy-, FDEP- and
USEPA-approved SAP for Site 2, and the SOP/QAM (USEPA 1991). Where warranted by field

conditions, deviations from the approved procedures were carried out and appropriately
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documented in accordance with the SOP/QAM. Specific sampling procedures varied with each
task and are detailed in Sections 5.2.1, 5.2.2, and 5.2.3 of this report.

Sample Handling

Sample handling was minimized. When it was necessary to transfer material from sampling
devices to containers, the operation was conducted expediently in as clean an environment as
possible. New gloves were donned before collecting each sample. Empty containers were kept
packaged until they were used. Sampling was not conducted in rain. Where sample aliquots were
collected for separate analyses, those for volatile analyses were containerized first from
unhomogenized material to minimize any degassing. Containerized samples immediately were

chilled and isolated from the environment in coolers.

QA/QC Samples

QA/QC samples were collected as quality checks on field and laboratory procedures to test for the
level of reproducibility attainable in the sampling and analytical process, quality of equipment
decontamination, quality of source waters and materials, samplé‘ éxposure to ambient

contamination during handling, and level of laboratory precision.

All field QA/QC samples were collected in accordance with the Site 2 SAP and the SOP/QAM.

The samples taken are as follows.

Type and frequency:
. Duplicate samples were collected for every 10 samples for each sampling task.
. Equipment rinsates were collected from the sampling equipment specific to each task at a

frequency of one for every batch decontamination of identical sampling devices.
. One field blank per week was collected from a deionized, organic-removal water system

at the E/A&H field trailer.

5-27



Remedial Investigation Report — Erraia

NAS Pensacola Site 2

Section 5 — Field Investigation and Methodology
June 27, 1997

. Matrix spike and matrix spike duplicate (MS/MSD) samples were collected at a frequency

of (1:20) for the groundwater sampling tasks. MS/MSD sediment sample aliquots were .

chosen and separated in the laboratory from one of every 20 samples submitted.
. QA/QC samples were analyzed for the same contamination assessment parameters as the

environmental samples.

Sample Containers and Preservation

Stainless-steel sleeves were supplied by Envirotech, Inc. All other sample containers were
supplied by IT (for chemical analysis) and Savannah Laboratories (for chemical-physical analysis).
The laboratory-provided containers were precleaned and certified. The stainless-steel sleeves were
decontaminated by E/A&H staff at the field trailer. Table 5-4 lists the sample containers, sample
media, and analyses for which they were used. Sample preservation followed guidelines presented
in the Site 2 SAP, CSAP, and the SOP/QAM, and is also detailed in Table 5-4.

Sample Packaging and Shipment

All samples were packed and transported in sturdy coolers. Bagged and sealed ice was arranged
within containers in sufficient volume to maintain uniform and appropriate preservation
temperatures during shipment. Temperature blanks were placed in all coolers. Trip blanks were
placed in coolers containing samples for VOC analysis. All sample coolers were lined with large
plastic bags in which sample containers, bagged ice, and packing materials were placed.
Vermiculite was used as a packing material to fill voids, keep breakable containers separated, and
provide cushion during shipment. Chain-of-custody records were completed separately for each
cooler and placed inside with the samples. The cooler lids were secured with strapping tape and

- sealed with a signed custody seal.
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Table 5-4
Sample Containers and Preservation as per Medium and Analysis
Medium Analysis Sample Container Preservative
‘Surface Water CLP TCL VOCs 40-ml. glass vial 4°C - HCL, pH<2

Su

P TAL Metals-unfiltered 4°C - HNO,, pH2

Surface Water

Surface Water Hardness 120-ml. polyethylene bottle

CLP TAL metals/

Sediment

Sediment NO,, Phosphorus, TKN, TOC, CEC, HPC 120-ml. sterile poly bottle 4°C
Notes: .
vVoC =- Volatile organic compound CoD = Chemical oxygen demand
SVOCs = Semivolatile organic compound TKN = Total Kjeldahl nitrogen
BOD = Biological oxygen demand (5-day) ml = milliliter
TSS = Total suspended solids SG = Specific gravity
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The packaged samples were shipped overnight via FedEx priority service for next-morning
delivery. The réceiving laboratory was notified to expect a next-day delivery, and a follow-up
phone call verified the shipment’s arrival. All samples were shipped to the laboratory on the same
day of collection. All sample shipments were reported to have arrived at the laboratory in good
condition and at appropriate temperatures, and all samples were extracted and analyzed within the

required holding times.

Chain-of-Custody

To ensure the integrity of the sample-transfer process, a strict chain-of-custody procedure was
implemented for all samples collected. This procedure was initiated in the field for each sampling
event and carried out through custody transfer to the contract laboratory. A chain-of-custody form
was completed for each shipping cooler, itemizing sample numbers, containerization, preservative,
analyses requested, date and time of sampling, and FedEx shipment number. Custody transfers
were recorded by signature, date and time of relinquishing, or receipt of custody by the parties

involved. Coolers or packages were sealed with custody seals during transport.

Auxiliary Data ‘

Auxiliary data pertinent to sampling activities were collected for each sampling .event. Field
information included identifying personnel; time of sampling; describing location, weather
conditions, and equipment/sample containers used; sampling methods and test equipment used;
any physical/chemical parameters measured; problems encountered; procedurakdeviations, etc.

This information was recorded in appropriate field logbooks dedicated to sampling activities.

Decontamination
Equipment used in the field investigation was decontaminated in accordance with guidelines in the
Site 2 SAP, CSAP and the SOP/QAM. Sampling equipment was decontaminated before its use

at each sampling station and sampling equipment that touched the actual sampled material was
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decontaminated between each sample collection at any given station. Decontaminated sampling
equipment intended for transport or storage before use was wrapped in aluminum foil.
Decontamination of the Kemmerer sampler and Ponar dredge, while on board the sampling boat,
included a soap and water wash, triple deionized (DI) water rinse and flush with ambient water

just before to the sampling event.

5.4  Global Positioning System

Sampling in water environments can produce location identification constraints different from
those typical to land-based environmental sites. A unique procedure to determine specifically
where each sample was taken was necessary since flags, survey hubs, or paint marks could not be
used to establish points. To determine where the sampling team was located at any given time,
a global positioning system (GPS) was employed. The GPS eliminates the problems associated

with trying to use classical surveying methods in this environment.

Global positioning survey techniques have recently become the accepted method for several
reasons, speed, accuracy, and mobility in varying field conditions maii(eé it highly attractive to
many industries and disciplines. Recently, additional applications for the use of GPS have
included air traffic control and marine navigation. With this in mind, E/A&H decided to use the
technology for a variety of applications at NAS Pensacola; one was the identification of sampling

locations in bay areas.

P2

GPS has been used commercially only for a short time. Initially developed by the Department of
Defense, the concept is based on using satellites in orbit above the earth for high-tech
“triangulation-like" positioning. The satellites emit digital signals (pseudo-random code) on the
L-band group of radio frequencies and a GPS receiver on earth receives two forms of this code
(one may be encrypted for military use only). As these signals travel through space to earth,

atmospheric disturbances create ambiguity and degradation in the signals. Using a techhique
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called differential GPS, two receivers, a reference receiver and a rover receiver, are used to
eliminate the degradation and improve accuracy of the position. With the location of the reference
receiver being known, and because signals from both receivers are degraded by the same amount,
the location of the rover unit can be determined using an available microcomputer software

package.

It is necessary for the receivers to track at least four satellites for data to be recorded. Depending
upon the constellation of the satellites, it is sometimes possible that less than four satellites will
be available to track. Obstructions such as bﬁildings and trees or, merely satellite positions being

at or near the horizon can keep the signals from reaching the receivers.

At NAS Pensacola, the GPS unit used was a Wild GPS-System 200. A stationary reference
receiver placed at a surveyed location continually recorded signals from satellites during each day.
Prior to field sampling, a rover unit was initialized on land (to resolve initial ambiguities) before
being carefully moved to the boat. The objective was a stop-and-go survey, performed by merely
pausing for a few seconds at each sampling point. Using the hand-heid controller, the user
recorded each point and gave an appropriate description for each. This process of initialization
and subsequent recording is termed a "chain." At each day's end, the memory cards were
downloaded into a personal computer containing SKI software and a map of the sampling points
was viewed and the accuracy of each point noted. An advantage of using the GPS method for
water-based sampling is that re-sampling at the same location (+ 0.1 meter) is pessible via "way-

point" techniques.

On several occasions during the first sampling day, satellite reception problems were encountered
after the boat was anchored at the sample location. When this happened it was necessary to travel
back to shore, re-initialize, and then return to the sample location. This proved to be a very

inefficient use of field time. To eliminate this problem, buoys were deployed to mark the locations
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and thus allow sampling to continue. At the end of the day, a trip was made to each buoy
location, at which GPS information was logged. This method proved to be much more time
efficient. Normal field variables such as buoy drift and boat re-positioning biased the GPS data
points only slightly. Reducing these field variables was critical to the usefulness of the GPS
technique for this biased survey. Future field efforts will attempt to limit the effect of these

variables even more.

5.5  Crab Tissue Sampling Procedures

Based on data from the initial contaminant survey and recommendations determined during the
Baseline Risk Assessment (Section 10), a study was initiated to collect blue crabs for tissue
analysis. This study was directed at determining the human health risk that may be present due
to local recreational and commercial fishing for the species in the Site 2 vicinity. The following

provides detailed information on procedures used to collect, transport, and analyze crab tissue.

From September 13 to September 17, 1994, a sampling program was conducted to collect blue
crabs from portions of Pensacola Bay adjacent to Site 2. Before coil&:ting crabs, sampling
equipment was decontaminated to reduce the likelihood of cross contamination. Ice chests,
stainless-steel buckets, and crab tongs were first washed with soap and water, rinsed with hexane,
and then rinsed again with DI water. Equipment was then sealed to prevent contamination during

transport to the field.

Ten new crab traps were purchased and rinsed repeatedly with DI water to remove any visual
contamination. Traps were then transported by boat to locations previously identified for crab
sampling (Figure 5-7). These locations were selected to best represent both the spatial
contamination trend observed during the RI process and to provide information on fishable areas

along the seawall.
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Traps were baited with menhaden purchased from a local fish market and placed on the bottom.
On three consecutive days the traps were checked and emptied. Crabs collected each day were
placed on ice in stainless-steel buckets and labeled with station, time of day, and Loran C readings

for the location.

Crabs were transported to the field laboratory at NAS Pensacola and processed. Total length
(carapace width), sex, and maturation stage was recorded. Crabs were then wrapped in aluminum
foil which had previously been DI water/hexane rinsed. Wrapped crabs were placed in resealable
plastic bags also rinsed with DI water/hexane and placed in a freezer. The plastic bags were

labeled with the sample number on the outside in addition to a tag on the inside.

Crabs were processed as above until a sufficient number (12 to 14) per location was collected.
Finally, frozen crabs were packed in ice chests and shipped overnight to Savannah Laboratory in
Savannah, Georgia.

Laboratory processing included excising edible tissue from the cephalothorax and chelipeds.
Approximately 100 grams of tissue were used in analysis of semivolatile organics, pesticides and
metals using USEPA CLP protocols. -

5.6 Phase IIB Bioassay Test Methods

Sheepshead Minnow (Cyprinodon variegatus) .

Methods for the 7-day static remewal toxicity test were based on method 1004 entitled:
“Sheepshead Minnow (Cyprinodon variegatus)Larval Survival and Growth” in “Short-Term
Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Marine and
Estuarine Organisms” (EPA/600/4-91/003 - U.S. EPA, 1994).
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Testing consisted of exposure of sheepshead minnow (Cyprinodon variegatus) to 100 g of control

sediment consisting of “aged” washed coarse sand or test sediment and 300 mL of the appropriate

dilution water. In the first test the laboratory saltwater possessed the following initial water
quality ranges: salinity of 21 to 23 parts per thousand (ppt) and a pH of 8.0 to 8.4. The Pensacola
Bay saltwater possessed the following initial water quality ranges: salinity of 20 to 22 ppt and a
pH of 8.0. In the second test, the laboratory saltwater possessed the following initial water quality
ranges: salinity of 21 ppt and a pH of 8.1 to 8.3. The EnSafe saltwater possessed the following
initial water quality ranges: salinity of 20 to 22 ppt and a pH of 7.9 to 8.0.

Larval sheepshead minnow were tested in 450-mL glass crystallizing dishes containing 300 mL
of control water or test solution providing a water depth of approximately 4.5 cm. The first test
series was initiated on January 25, 1996, and the second test series on February 6, 1996, by
impartially distributing fish to the test chambers by ones or twos. Ten sheepshead minnow were
tested per replicate and all treatments were replicated seven times, resulting in 70 fish per
treatment. At least 80 percent of the test solution volume was replaced daily with the appropriate
dilution water. All solution replacements were conducted with samples R'Nﬁich had been stored at
approximately 4°C until use. - Test solutions were aerated during the test due to dissolved oxygen
concentrations failing below 4.0 mg/L.. Fish were fed approximately 0.10 g (total wet weight) of
concentrated live brine shrimp (4Arfemia) nauplii daily from day O to day 2, and were fed
approximately 0.15 g (total) from day 3 to day 6.

The test was conducted in a temperature-controlled waterbath to maintain a test temperature of 25
4+ 1°C under fluorescent lighting on a photoperiod of 16 hours light and 8 hours dark. The light
intensity ranged between 10.8 and 14.5 microEinsteins per square meter per second (uE/nt/s)

over the test chambers.
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Survival of sheepshead minnow was monitored daily and any dead fish observed were removed.
Any abnormalities in the behavior or physical appearance of the sheepshead minnow were also
noted. At test termination, the surviving larvae in each test chamber were counted and prepared
as a replicate for dry weight determination. Immediately prior to the dry weight analysis, each
group of larvae was rinsed with deionized water to remove food particles, transfefred to a tared
weighing boat, and dried at 60°C for a minimum of 24 hours. Upon removal from the drying
oven, the weighing boats were placed in a desiccator to cool. Dry weights were measured to 0.01

mg.

Temperature, salinity, dissolved oxygen concentrations and pH were measured at the beginning
and end of each 24-hour renewal period in composites of both controls (i.e., both old and new
dilution waters). Dissolved oxygen concentrations and pH were measured at the end of each 24-
hour renewal period in composite test solutions of the treatments. The diurnal temperature range

of the waterbath was monitored and recorded daily by a minimum/maximum thermometer.

Mysids (Mysidopsis bahia) _

Methods for the 7-day static renewal test was based on method 1007 “Mysid, Mysidopsis bahia,
Survival, Growth, and Fecundity Test” in “Short-Term Methods for Estimating the Chronic
Toxicity of Effluents and Receiving Waters to Marine and Estuarine Organisms” (EPA/600/4-
91/003 - U.S. EPA, 1994).

Testing consisted of exposure of mysid shrimp (Mysidopsis bahia) to 100 g of control sediment
consisting of “aged” washed coarse sand or test sediment and 150 mL of the appropriate dilution
water. In the first test series, the laboratory saltwater possessed the following initial water quality
ranges: salinity of 21 to 23 ppt and a pH of 8.0 to 8._4. The Pensacola Bay saltwater possessed
the following initial water quality ranges: salinity of 20 to 22 ppt and a pH of 8.0. In the second

test series, the laboratory saltwater possessed the following initial water quality ranges: salinity
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of 21 ppt and a pH of 8.2 to 8.4. The Pensacola Bay saltwater possessed the following initial
water quality ranges: salinity of 20 to 22 ppt and a pH of 7.9 to 8.0.

Mysids were tested in 300-mL glass crystallizing dishes containing 100 g of control sediment or
test sediment and 150 mL of the appropriate dilution water providing a water depth of
approximately 2.4 cm. The tests were initiated by impartially distributing mysids to the test
chambers by ones and twos until 5 mysids per replicate was obtained. Each treatment was
replicated seven times, resulting in a total of 35 organisms per treatment. Approximately 80
percent or more of the test solution volume was replaced daily with the appropriate dilution water.
All solution replacements were conducted with samples which had been stored at approximately
4°C until use. Test solutions were aerated during the test due to dissolved oxygen concentrafions
below 4.0 mg/L.. Mysids (Mysidopsis behia) tested were post-larva obtained from TES cultures
and were 7 days old at test initiation on January 24, 1996, for the first test and February 8, 1996,
for the second test. Mysid shrimp were fed approximately 150 live brine shrimp (Arfemia) nauplii

per mysid.

The test was conducted in a temperature-controlled waterbath to maintain a test temperature of 26
=+ 1°C under fluorescent lighting on a photoperiod of 16 hours light and 8 hours darkness. The
light intensity ranged between 10.3 and 18.2 wE/m/s over the test chambers.

Survival of mysids was monitored daily and any dead shrimp observed weregemoved. Any
abnormalities in the behavior or physical appearance of the mysids were also noted. At test
termination, the surviving larvae in each test chamber were counted and prepared as a replicate
for sexing and dry weight determination. Immediately prior to the dry weight analysis, each group
of larvae was sexed using a dissecting scope, rinsed with deionized water to remove food particles,

transferred to a tared weighing boat, and dried at 60°C for at lease 24 hours. Upon removal from
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the drying oven, the weighing boats were placed in a desiccator to cool. Dry weights were

measured to 0.01 mg.

Temperature, salinity, dissolved oxygen concentrations and pH were measured at the beginning
and end of each 24-hour renewal period in composites of both controls (i.e., both old and new
dilution waters). Dissolved oxygen concentrations and pH were measured at the end of each -
24-hour renewal period in composite test solutions of the treatments. The diurnal temperature

range minimum/maximum thermometer.

5.6.1 Reference Toxicant Tests
Acute and chronic reference toxicant tests using sodium dodecyl sulfate (SDS) were conducted

within 30 days of the toxicity tests on the sediments.

5.6.2 Statistical Analyses

Based on results of the tests, the appropriate NOEC, LOEC, LC* and EC5° values and their 95
percent confidence limits were calculated whenever possible. Statistical énalysis was completed
by a computer program (ToxCalc 5.0) using the preferred EPA statistical analysis as outlined in
“Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to
Marine and Estuarine Organisms” (EPA/600/4-91/003-U.S. EPA, 1994). The method selected
for reporting the test results was determined by the characteristics of the data, i.e., the presence
or absence of 0 percent and 100 percent mortality and the number of concentrations in which
mortalities between 0 and 100 percent occurred (Stephan, 1977). Statistical comparisons were run
between the TES control and the Pensacola Bay control; then between the Pensacola Bay control

and the test sediment.
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5.7 Phase IIB Benthic Sampling Procedures

Taxonomic identification and community parameter enumeration of sediment samples were
simultaneously conducted on sediment samples collected during the Phase [IB assessment. A
portion of each (1-3L) sample was sieved in a 3-gallon #30 mesh littoral sample bucket, washed

into glass jars and fixed in 10 percent formalin. Samples were shipped to Barry Vittor &

Associates, Inc. for laboratory identification of the biotic components using standard dissection

microscope techniques.

AN
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6.0 BATHYMETRIC, SEDIMENTOLOGIC, AND HYDROLOGIC RESULTS

6.1 Bathymetry e

Water depths across Site 2 were measured in August 1993 during the preliminary sediment
investigation. Depths ranged from approximately 3 feet at the seawall to 45 feet in the area of the
dredged carrier turning basin beyond the southeastern extent of the site, approximately 1200 feet
offshore (Figure 6-1). Within the site proper, the greatest depths observed were approximately
27 feet. At the eastern end, where the Port Operations marina is located, depths were commonly

7to 9 feet. The average water depth across the site was 16.5 feet.

Topography gradients along the bay bottom varied from east to west across the site between
approximately 200 to 500 feet offshore. South of Building 71, in the eastern part of the site,
gradients were 0.03. In the western half, gradients noticeably increased to 0.09. Beyond 400
to 500 feet offshore, the bay floor was relatively flat except for the abrupt slope into the carrier

turning basin to the southeast (Figure 6-1).

6.2  Sedimentologic Results _

During a preliminary assessment of the bottom sediments, grab samples were collected at 100-foot
increments along north-south transects and classified using the USCS descriptors. The results of
this preliminary investigation are presented in Table 6-1. Based on this preliminary investigation,
locations were selected for collecting grain size and TOC samples for laboratory analysis. The
sediment distribution based on these samples is presented in Figure 6-2. Much of the site is
covered with poorly graded coarse- to fine-grained quartz sand to silty sand. Gravel, composed
primarily of shells and shell fragments, is intermixed with the sand; however, some quartz gravel

is present in the sediment as a result of the abundant concrete rubble in the area.
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AQ 6 02M0101 | 0.13 10.3 84 5.7 | SC-black sandy clay with shell
Al 7.8 02M5701 0.04 1.3 96.1 2.6 0-6": coarse sand, }'nedium gray black with various colored granules
A2 8 [brown-gray muddy sand, shells and worms}
A3 8.5 02M5801 0.04 0.9 93.4 5.7 0-6": medium sand, gray, few shell with granules of debris, only slightly muddy
A4 12.8 02M5901 0.18 14.4 62.4 23.2 0-6": sandy clay, "ooze", dark gray
A5 15.6 02M6001 0.22 44.8 38.6 -|-16.6 0-6": clay, some sand, pieces of rock, shell, dk gray
A6 23.3 _[sandy clay, some shell, slight ooze]
A7 >42 [sandy clay, shell hash, H,S smell]
C1 4.4 02M5301 0.06 12.8 83.8 3.4 0-6": gravelly sand, pebbles, grayish brown
Cc2 17.3 02M5401 0.20 0 86.7 13.3 0-24": clay sand (f-md gr.} 5% shell, dark. gray
C3 23.8 02M5501 . 0.15 3.6 90.7 -5.8 | 0-6": clayey sand-10% shell, dk gray, H,S smell
C4 37 02M5601 0.05 0.2 95.2 4.6 0-6": sand (f-medium gray), grayish brown, slightly muddy, 5% shell
C5 >42 ‘ - | fclay ooze, H,S smell, no sand)
cé >42 NO RECOVERY f
c7 >42 | Isandy clay, few shells] ' '
c8 >42 [sandy clay, few shells, brittle stars]
JL.co >42 [clay, HoS smell, little sand]
i
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C10 >42 ) {sandy clay, worms, shells]
Do 3 02M0201 <001 | 142 | 850 | o8
E1 5.4 02M4201 0.04 0.2 95.6 4.2 0-6": sand {med. grain) grayish-brown-few shells
E2 ‘ 8.8 02M4301 0.16 0 35.5 64.5 0-6": sandy clay, few shells, dark gray
E3 11 02M4401 0.18 6.3 71.1 22.6 0-6": clay, dark gray, 2%-3% sand
E4 27.2 02M5101 0.22 16.3 75.5 8.2 | 0-4": sheft hash (100%);4-24", shelly sandy clay, stiff clay @20"-24", dk gray 20%-
: 25% shell
E5 ‘ 26.5 02M5201 0.09 0.0 92.4 7.6 | I[sandy clay, mud lumps]
E7 27.5 ' {gray brwn sand, few shell, trace mud]
E8 32.2 . [muddy sand with shell, gray]
E9 -30.8 - _ ) {muddy sand, worms, some shell}
E12 42 » I [sandy clay with ooze, no worms, H,S smell]
G1 6.9 02M3901 <.01 0.7 96.0 3.3 0-6": medium gray sand, few shells (<5%], little mud, gray-brown
G2 9.2 02M4001 0.13 4.0 77.9 ' 18.1 0-6": clayey sand, 5% shell, dark gray f
G2 02M4002 0.13 18-24": glayey sand, more clay rich than upper 6", shelly ‘
G3 12.5 02M4101 0.13 0 15.4 84.6 0-6": clay "ooze" dark gray to black, <2-3% sand, Hydrogen sulfide odor
il G4 21.5 02M4901 0.14 3.0 85.9 11.1 0-6": fine to medium gray. sand, 5-10% shell, gray to grayish brown
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e Y
02M4902 0.12 0.3 89.0 10.7 18-24": sand clay-clay sand gray with shell
G5 25.2 - 02M5001 0.08 0.7 95.4 3.9 0-18": sand clayey, fine to medium gray sand; becoming slightly clayey near 18",
gray .
G6 25.8 [sand and clay, shell]
G7 29.6 ) {sand with mud, some shells and worms]
G8 30.6 [sand witﬁ clay lumps and shells)]
G9 >42 . [clay ooze, little sand, H»S smell)
G10 >42 ' [clay, <1% sand, not many shells or worms]
HO 4 02M0301 0.08 4.5 89.4 6.1
11 6.7 02M3601 0.04 0 97.1 2.9 0-12": medium sand, gray-brown, 5% shell, slightly muddy
12 9.1 02M3701 0.17 0.8 79.5 19.7 0-18": 0-6" dark gray to black clay, <5% sand/10% shell: 12"-18" more sandy
13 17.2 02M3801 0.10 0.7 i '75.5 23.8 0-12": 0-6" clay to clayey sand, dark gray becoming more sandy near 12"
.I4 20.1 02M4701 0.06 0.8 91.6 7.6 0-14":- sand, muddy; 5%-10% shell, gray
15 20.6 02M4801 0.05 0 97.2 2.8 :(-;:12": fine to medium gray sand; 5%-10% shell, gray-slightlyrnuddy, near 12" clay
16 20.7 | [muddy sand, few worrr;s] .
17 22.1 [sand, some mud, with shells and worms]
H:l8 22.5 [clean sand, no mud, shells]
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110 25.7 [sand, 20% shell, worms, trace of clay]

112 29.6 {brown-gray sand/clay, worms and shell)

K1 . 4.4 02M3301 0.02 1.9 95.1 3.0 0-12": sand-medium gray, 10%-15% shells

K2 7.6 02M3401 0.02 0 91.2 8.8 0-12": medium sand-clayey, grey-brown, few shells, more clay-rich 8-12"

K3 18.4 02M3501 0.10 0.1 89.0 10.9 0-6": sand clayey, dark grey more clay rich than previous, few shells

K4 20.2 02M4501 0.14 0.8 95.9 . 3.3 0-6": gray fine to medium grain sand, 10% shell, slightly muddy

K5 20.2 02M4601 0.02 0 96.1 3.9 | 0-6": medium sand grey, 1%-15% shell

K6 20.4 [clayey sand, with shells and clay lumps]

K7 20.6 [sand with mud, shells, and worms]

K8 21.8 [sand shells, live brittle stars, and worms]

K11 22.9 i [sand with shell and worms]

K12 25.3 (sand with shell, some mud, large shell fragments, oyster and clam]

K13 28.8 [sand with mud lumps some shell]

MO 4 02M0401 0.02 5.8 92.2 2.0 : r

M1 8.3 02M2801 <.01 0 92.9 7.1 0-18": medium sand-slightly clayey-dark gray; few shells .

M2 15.1 02M2901 <.01 ‘ 0.5 91.8 7.7 0-18": medium sand slightly clayey, dark gray; few shells: clay rich at depth
i -.l-.~M3 19 02M3001 <0.02 0 3_8.2 61.8 | 0-18": dark gray clay "ooze", becoming stiffer @ 8": some sand @ 8-18"
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M4 18.3 02M3101 0.02 0.5 90.3 9.2 | 0-12": line to medium sand-clayey with shell, gray-brown: more clay rich 6-12"
M5 18.2 02M3201 <.01 0.1 95.5 4.4 | 0-8": fine/medium sand becoming muddy @ 6-8"; 10% shell, gray-brown
M6 19.3 [clayey sand with shell and worms)
M7 19.9 [sand and mud with shells and worms]
M8 19.9 [sand with clay lumps and shell]
M9 20.9 [sand with shell and worms]
M11 25.9 [sand with shell and clay lumps]
01 14.1 02M2301 0.02 0.0 36.9 .| 63.1 0-12": dark gray clay; slightly sand; some shells
02 18.1 02M2401 0.18 3.3 56.8 39.9 clay-sandy with shell, dark gray
03 20.5 02M2501 0.16 0.5 82.7 |.16.8 0-6": sand clay, with shell-med. sand, dark gray
04 21.1 02M2601 0.04 0.1 | 87.4 | 12,6 | 0-6": sandy clay with shell, gray
05 19.7 02M2701 0.07 0.9 94.0 5.1 0-6": sandy clay, medium gray with shell, gray
06 20.8 [sand with shells and worms)
07 20.5 [sand with shell] f
08 21.2 [sand with worms] ‘
09 21.5 [sand with worms]
-4.010 21.8 [sand with shell and mud lumps}
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o011 23.2 [sand with shell hash and worms]
PO 4 02M0501 0.06 0.3 96.0 3.7
Q1 . 11.0 OZMi 801 0.06 0.0 93.0 7.0 0-18": sandy clay to clayey sand; dark gray with shells
Q2 19.9 02M1901 0.15 0.4 80.5 19.1 -] 0-12": sandy clay with shell, dark gray
Q3 19.6 02M2001 0.15 0.7 89.8 9.5 0-12": clayey sand with shell to sandy clay, dark gray
Q4 19.2 02M2101 <0.1 0.6 90.5 8.9 0-12": clayey sand with shell to sandy clay, dark gray
Q5 19.2 02M2201 0.15 0.0 95.9 4.1 0-12": fine to medium sand, slightly muddy with shell, grayish brown
Q6 19.8 [sand with shell}
Q7 20.9 [sand with worms]
Qs 21.2 [sand with worms]
Q9 21.2 [sand with worms]
Q10 25.7 [sand with worms]
Q12 22.9 [sand with shell and slag]
S1 5.8 02M1401 0.04 0.0 96.0 4.0 1 0-14": clayey, slightly sandy; dark gray f
S2 8.5 02M1001 0.16 0.8 95.3 » 3.9 SC-muddy sand, gray sbmewhat shelly ‘
S3 02M1101 0.17 0.9 80.7 18.4 sandy clay-clayey sand with sheli, dark gray
L) 18.8 02M1501 0.21 0 71.8 | 28.2 | 0-14": sandy clay with shell, dark gray
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S5 19 02M1601 0.01 0.2 83.6 16.2 0-12": sandy clay to clayey sand with shell, fine medium gray sand, dark gray
S6 19 02M1701 0.12 0.0 91.4 8.6 0-18": clayey sand, shelly, fine-medium sand, dark gray
S7 19.2 [sand with worms]
S8 19 [sand with worms])
S9 21.7 [sand with worms)
S11 21.3 [sand]
S12 24.8 [sand]
TO 4 02M0601 0.06 0.0 97.6 2.4
U1 - 4.5 02M0701 0.08 0.1 98.2 1.7
U2 15 02M0801 0.04 0.0 39.3 v 60.7 . 0-6": black ooze-clay
U3 17.9 02M1201 0.16 0.2 74.4 | 25.4 sandy clay with few shells, dark gray
U4 18.3 02M0901 0.13 0.0 83.7 16.3 0-14": clayey shelly sand-gray
Us 18.1 02M1301 <.01 0.0 95.4 4.6 clayey sand with shell, dark gray
ue 17.9 [sand with worm tubes]
u7 18.2 [sand with worm tubes]
us 19.6 [sand with worm tubes]
o LLJQ 19.9 [sand with worm tubes]
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=

uU1o0 20.5 B [sand with worm tubes]
U11 [sand with worm tubes]
u12 . 22.3 [sand with worm tubes]
U13 23.6 [sand with worm tubes]
U114 21.8 [sand with worm tubes]

Notes: o

G = Gravel (>4.8 mm)

S = Sand (>.75 mm, <4.8 mm)

F = Fines (silt and clay; <0.75 mm)
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Two distinct bands of fine-grained sediment, silty sand to silt, and clay, occur between
approximately 200 to 400 feet offshore (Figure 6-2). One area extends from south of Building 27
to the site's western boundary; the other extends from south of Building 71 to the eastern
boundary. The thickness of this fine-grained sediment was not determined deﬁnitive1y§ however,
these areas were probed and the thickness was estimated to be 6 to 8 feet thick. Percent fines,
which includes the silt and clay fractions (grain size diameters less than 0.074 millimeters [mm]),
is presented in Figure 6-3.

Sediment distribution is a result of the hydraulic regime at Site 2. Close to shore, water depths
are apparently above normal wave base, resulting in the deposition of coarser sediment, sand, and
gravel. Beyond approximately 500 feet offshore, coarse sediment deposition is the result of swift
tidal currents moving through the pass. These strong currents were observed during the fieldwork
and preclude the deposition of fine-grained sediment. The areas of fine-grained deposition are
apparently below the depth of normal wave base and are possibly in an eddy formed as the ebb
tidal currents move around the eastern end of the peninsula. The shoreline's configuration also
contributes to the deposition of fine-grained sediment. The carrier dock further protects the Site 2
area from ebb tidal currents and produces a low-energy area downcurrent, resulting in fine-
grained deposition. The distribution of sediment at Site 2 is important because of the
contaminant's affinity to fine-grained sediment. This relationship will be discussed further in

Section 7.

Percent TOC distribution is presented in Figure 6-4. Percent TOC ranged from <0.01 to 0.22;
for unknown reasons, higher TOC percentages were associated with samples with more shell
material. Possibly the shell material occurred as shell hash associated with detrital material, thus
the higher TOC values. A lack of correlation appeared between TOC values and percent fines

was confirmed through regression analysis.
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6.3 Hydrologic Assessment
The hydrologic . assessment at Site 2 consisted of reviewing published tidal and current

information and historical tidal data. In addition, a tidal study was performed as part of the i
Site 38 RI to determine the interaction between the ‘tidal cycle and groundwater flow. The study
included a time lag study in January 1994 and high and low tide water level measurements in

August 1994.

‘Tidal Influence Study 7
'Aquifers connected to tidally influenced surface water bodies are subject to short-term fluctuations
in head due to the tidal change. The amplitude of fluctuation is greatest at wells nearest the shore
and diminishes with distance inland. The rise and féll of groundwater elevation can affect flow
gradients, pore velocity, and flow directions and parallel the tidal fluctuations. A tidal study
conducted as part of the Site 38 RI to estimate the tidal influence on the surficial aquifer, includes
a time lag study and high to low tide water-level measurements. The study was also helpful in
understanding the potential influence of groundwater on the surface wgwrs and sediments at
Site 2.

Time Lag

The difference in time between the tidal peak and the water level peak in a given well inland is
defined as time lag (Fetter 1988) and depends on the tidal period, and the storativity and
transmissivity of the aquifer. The following equation presents the relationship between time lag,

tidal period, storativity, and transmissivity of the aquifer and distance inland:

t =  xVt,S/4T
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where
t = time lag
X = distance inland
t, = tidal period
S = Storativity of the aquifer
T = Transmissivity of the aquifer

Electronic pressure transducers were placed in five monitoring wells across Site 38 and at a, station
in Pensacola Bay at the seawall adjacent to Site 38 to measure the tidal and groundwater level
fluctuations. The water level fluctuations were measured over 42 hours using a Hermit datalogger
between January 10 and 12, 1994. Figures 6-5 and 6-5a shows‘the well locations at Site 38.
Table 6-2 lists the wells used in the study, their distance inland from the shore, and the estimated
time lag (as measured in the wells). During the test period, tides fluctuated 2.5 feet. Barometric
pressure dropped slightly during the study, which would theoretically cause the water levels in the
‘'wells to rise slightly. Since the pressure drop was small, the effects on groundwater levels are

considered minimal.

Figure 6-6 shows the tidal fluctuations and the resulting impact on groundwater elevatibns. The
time lag for each well was determined from the graph in Figure 6-6. The time lag was
approximately 4.5 hours for 38GS03 and eight hours for 38GS01. The water levels in monitoring
wells 38GS08 and 38GS21 did not vary greatly nor did they appear to fluctuate parallel to the tidal

fluctuations, suggesting that they are beyond the tidal influence zone.

High Tide Water Elevations
According to National Oceanic Survey records, the normal sea level elevation in
Pensacola, Florida, is 1.2 feet msl. On average, normal high tides are less than 2 feet msl;

however, extreme tides may occur due to storms. The predicted highest high tide for 1994 was
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Table 6-2
Time Lag Study o
Distance Inland Water Level Change Time Lag
Well Number . (Feet) (Feet)® (Hours)®

38GS02 30 3.0

High Tide Low Tide
Day Time/ft msl Time/ft msl

01/11/94 2232/1.2 1.8 0852/-0.6

a = The values shown for 38GS01, 38GS02, and 38GS03 reflect the water levels recorded
at the 01/11/94 low tide and high tide marks. 38GS21 indicate maximum water level
fluctuations during the tidal period.

b = The values shown for 38GS01, 38GS02, and 38GSO03 reflect the water level
associated with the 01/11/94 low tide to high tide cycle.
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1.9 feet. On August 18, 1994, high tide was predicted to occur at 0824 hours and reach 1.8 feet
msl very close to the predicted highest high tide of 1.9 feet msl for 1994. The August 18 high
tide was selected to represent a typical seasonal high tide for the NAS Pensacola area. On this
date, water levels were measured from the wells listed in Table 6-3 every hour from 0800 hours

through 1600 hours.

Figures 6-7 and 6-8 are potentiometric maps for 0900 (approximate high tide) and 1200
(approximate low tide), respectively. Groundwater flow patterns observed in wells approximately
200 feet inland from the shoreline remain toward the bay throughout the tidal cycle. However,
wells along the shoreline exhibit patterns influenced by the fluctuation from high to low tide. At
high tide, an inland'g;oundwater flow pattern was observed in the wells along the shoreline,
apparently converging in the area of well 38GS11 (Figure 6-7). An anomalous low groundwater
elevation at weil 38GS11 remains lower than the surrounding wells throughout the tidal cycle.
Groundwater flow at the shoreline apparently reverses at the approach of low tide, and the general
flow across the area is toward Pensacola Bay (disregarding the anomalous flow around well
38GS11) (Figure 6-8). Gradients calculated in wells adjacent to the shoreline are higher for the
southerly flow pattern during low tide (.0024) than for the reverse flow during high tide (.0011).

The results of the time lag survey and the limited tidal/groundwater level survey indicate that tides

do affect the groundwater flow patterns in the immediate onshore area adjacent to Site 2.
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0800

1.30

1.22

1000

1.29

1.25

1.21

1.24

1100

1.29

1.24

1.28

1300

1.30

1.18

1.13

A7

1.22

1.30

1.20

1.18

1400

1.31

1.18

1.08

.16

1.21

1.18

1.12

1600

1.31

1.04

0.96

12

1.21

1.00

Notes:

a = The tidal forecast on 08/16/94 indicated high tide at 0824 hours at 1.8 feet msi, and low tide at 1925 hours at 0.1 feet msi.
The shaded lines indicated the data presented in potentiometric maps on Figures 6-7, 6-8, and 6-9.
Bold indicates observed high water level elevation in the well. f

Strikeout indicates erroneous datum due to field measurement error. , ‘
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7.0 NATURE AND EXTENT

7.1  Surface Water Chemistry — -

No pesticides, PCB congeners, or volatiles were detected in any of the water samples
(Appendix A). Four metals, — aluminum, antimony, silver, zinc — were detected in water.
Negligible amounts of various unknown semivolatile substances (tentatively identified compounds
[TICs]) were ubiquitous across the site and total concentrations ranged only from 100 to 200 parts
per billion (ppb). Control stations exhibited semivolatile TICs at concentrations similar to those

observed within the site proper.

Physicochemical parameters were consistent across the site with ranges of 25.4 to 33.4 ppt for
salinity and 5.60 to 8.05 milligrams per liter (mg/L) for dissolved oxygen. Redox values were
near 400 mV with pH and temperature consistently near 8 and 17 degrees centigrade (°C),
respectively. Generally, dissolved oxygen concentrations decreased with depth while the opposite
trend occurred for salinity. No significant spatial-or depth-related trends for any of the parameters

measured were observed (Appendix C).

Results for surface water nutrient parameters were in ranges expected for high salinity estuarine
systems (Table 7-1). Little difference was noted between site and control area values or between

surface and bottom water.

7.2  Sediment Chemistry (Phase ITA)

The tendency for neutral organic contaminants to be correlated to sediment organic content
concentrations has been well documented (DiToro et al., 1991, Lyman, 1982). In addition, for
Florida coastal sediments, it has been shown that grain-size effect is important m determining
metal input to sediment from anthropogenic sources (Windom et al., 1989). Sediment particle size
influences sorption of both metals and neutral organic chemicals (Clark and McFarland, 1991),

although the bioaccumulation potential relative to both of these constituents differs.
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SW-02-A101 <1.0 5.0 98 0.56 260 <0.10 <0.050 5100 30
SW-02-A102 <1.0 12.0 94 0.79 210 <0.10 <0.050 5200 190
SW-02-D1 <1.0 22 110 0.30 210 0.20 0.062 5700 40
VSW-OZ-H501 <1.0 13 100 0.51 200 <0.050 0.10 5400 50
SW-02-H502 <1.0 9.4 100 0.32 200 <0.050 0.13 5400 30
SW-02-H503 <1.0 4.6 100 0.35 | 180 <0.050° 0.17 5400 20
SW-02-X101 <1.0 7.2 100 0.35 250 0.061 <0.10 4900 10
SW-02-X102 <1.0 8.4 110 <0.10 . 250 0.056 0.19 2800 10
SW-02-X103 <1.0 11 110 0.20 320 0.070 0.16 2700 50
SW-02-M501 1.4 : 6.8 96 <0.10 350 <0.10 <0.050 2300 3
SW-02-M502 1.1 3.4 96 0.18 310 <0.10 <0.050 2200 4
SW-02-M503 <1.0 14 100 0.28 360 <0.10 <0.050 2500 2

Notes:

BOD = Biochemical Oxygen Demand (mg/L)

TSS = Total Suspended Solids (mg/L)

cob = Chemical Oxygen Demand

TKN = Total Kjeldahl Nitrogen {mg/L)

HPC = Heterotrophic Plate Count
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Based on the relationship of sediment physical characteristics to contaminant loading, as discussed
above, it was decided that an initial distribution assessment for sediment TOC and_grain size at
Site 2 would provide information useful for the subsequent contaminant assessment phase. Areas
with relatively higher TOC concentrations and those with higher percentages of fine-grained
particles were ranked for sampling and full-scan analyses. Although seasonal hydraulic conditions
will affect sediment movement and distribution, this approach was determined to be more i '
definitive, and thus cost-effective, than a random sampling approach across the entire site for

chemical analysis.

Sediment physical and nutrient parameters collected during the contaminant assessment survéy
(Phase ITA) are presented in Table 7-2. Percent fines and TOC distributions are presented in
Figures 7-1 and 7-2, respectively. ‘Low sediment TOC values were observed. Percent TOC
ranged from 0.01 to 0.38 within the site and all control station values were 0.04 percent or less.
Both TKN and phosphate concentrations were higher at site stations than at control stations, as
expected due to the storm water outfalls along the seawall. Higher concentrations of both
parameters were associated with higher TOC and fine-grained = sediment percentages.
Nitrate-nitrogen (NO;-N) concentrations in sediments were negligible at Site 2; most locations
were <2.0 milligrams per kilogram (mg/kg) or slightly higher. One anomaly was a concentration

of 7.2 mg/kg control station X4; no explanation for this was determined.

Results of means and ranges for Phase IIA sediment chemistry metal concentrations are presented
in Table 7-3. An in-depth discussion of the relevance of metal concentrations observed at Site 2
is presented in Section 10, the Baseline Risk Assessment. The most notable organic constituents
of concern in sediments at Site 2 appears to be polycyclic aromatic hydrocarbons (PAHs).
Although total DDT (tDDT) concentrations were sparsely distributed, their concentrations were

noteworthy. Organic concentrations observed across the site and their relative significance are

7-3
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A1 2.0 0.02 22.8 70.3 6.9 150 <2.0 560
A2 0.08 0.4 87.4 12.2 99 <2.0 740
D1 1.2 0.03 1.4 96.4 2.2 120 <2.0 170
D2 - 3.2 0.05 1.0 92.2 6.8 240 <2.0 330
D3 5.8 0.24 0.0 48.7 51.3 260 <2.0 1,600
D4 7.5 0.02 1.2 86.9 11.9 250 <2.0 340
D5 10.0 0.01 0.0 93.5 6.5 72 2.3 200
E2 2.5 0.14 1.1 84.3 14.6 190 <2.0 340
E3 3.5 0.28 0.0 20.0 80.0 770 <2.0 2,900
E4 9.0 0.16 13.1 73.5 13.4 150 <2.0 490
E5 8.2 0.05 0.3 92.7 7.0 5.4 2.8 100
F1 1.5 0.04 2.3 95.9 1.8 <10 <2.:b 110
F2 2.3 0.06 0.8 95.0 4.2 15 2.0 90
ML F3 3.5 0.38 0.0 24.8 75.2 640 <2.0 2,600
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F4 3.5 0.01 0.0 24.6 75.4 360 <2.0 1,300
F5 8.1 0.32 0.1 89.7 10.2 98 2.2 200
G2 2.5 0.04 0.1 95.1 4.8 30 3.9 100
G3 3.0 0.03 0.4 46.0 53.6 340 <2.0 1,300
G4 3.6 0.05 0.0 14.9 85.1 490 2.4 1,700
G5 6.5 0.07 0.0 84.8 15.2 140 2.4 470
H1 2.6 0.07 0.0 62.2 37.8 140 <2.0 1,200
H2 3.0 0.05 0.0 14.2 85.8 210 3.4 1,400
H3 4.0 0.05 0.0 13.7 86.3 320 3.6 1,400
H4 6.2 0.03 0.0 89.2 10.8 64 2.9 250
H5 6.8 0.03 0.1 92.2 7.7 <10 2.8 37
K1 1.4 0.05 0.0 97.2 2.8 16 <2.6 86
K3 2.7 0.03 0.0 18.3 81.7 430 <2.0 1,500
M1 1.9 0.02 0.2 97.3 2.5 16 <2.0 89
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7-6

M2 4.0 0.02 0.0 85.0 15.0 180 <2.0 610
M3 6.5 0.03 0.0 91.4 8.6 79 2.1 240
M4 6.5 0.02 0.3 95.8 3.9 98 <2.0 110
M5 6.5 0.02 0.6 97.2 2.2 36 <2.0 60
N2 4.0 <.01 0.2 78.5 21.3 210 2.9 570
N3 6.2 0.16 0.0 26.2 73.8 380 <2.0 830
N4 6.1 0.06 0.0 95.1 4.9 70 <2.0 180
N5 6.1 0.05 0.1 95.0 4.0 44 <2.0 140
01 4.0 0.03 0.0 92.7 7.3 88 <2.0 320
02 7.0 0.07 0.0 51.6 48.4 300 <2.0 1,100
03 6.9 0.03 0.0 60.3 39.7 360 <28 1,200
04 6.5 0.03 0.0 94.4 5.6 71 2. 210
05 6.5 0.03 0.0 97.3 2.7 210 3.0 140

mL P2 3.5 0.28 0.0 15.8 84.2 950 <2.0 2,600

et




Remedial Investigation Report
NAS Pensacola Site 2

Section 7 — Nature and Extent
December 22, 1996

P3 6.5 0.09 0.0 77.6 22.4 180 <2.0 660
P4 6.5 0.02 0.4 90.1 9.5 130 <2.0 290
P5 6.6 0.05 0.0 94.5 5.5 97 <2.0 260
Q1 2.0 0.06 0.6 94.4 5.0 85 <2.0 340
Q2 4.0 0.31 0.0 20.0 80.0 850 4.6 3,000
Q3 6.1 0.09 0.0 81.0 19.0 220 <2.0 700
04 6.0 0.02 0.0 94.1 5.9 69 <2.0 240
Q5 6.0 - 0.04 0.0 95.5 4.5 54 <2.0 200
U1 3.1 0.28 0.0 32.1 67.9 640 3.3 1,900
U2 6.4 0.14 0.0 76.6 23.4 380 <2.0 640
X1 9.5 0.04 0.1 98.1 1.8 15 <2.9 <20
X2 6.5 0.02 0.2 97.4 2.4 22 <2.0 76
X3 6.2 0.03 0.0 98.4 1.6 26 <2.0 100
J X4 6.5 0.03 0.0 97.7 2.3 32 7.2 81
= 900 | 977 1 23 |
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Notes:

G

S

F
TPhos
© NO;-N
TKN

Gravel (>4.8 mm)

Sand (>.75 mm, <4.8 mm)
Fines (silt and clay; <0.75 mm)
Total Phosphates

Nitrate Nitrogen

Total Kjeldah! Nitrogen
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Arsenic 52 46 0.59 - 20.4 2.5 2.1 5.8 6.8 0.10
Cadmium 52 5 2.2-24 4.9 3.3 7.6 9.3 ND
Chromium 52 43 2.6 - 220 14.8 16.7 27.6 36.4 ND
Copper 52 36 2.7-316 14.9 16.4 31.1 61.2 ND
Lead 52 47 0.8 - 262 10.4 9.7 32.8 65.6 0.58
Mercury | 52 11 0.1-3.4 .336 .290 0.65 0.98 ND
Nickel 52 10 6.3-17.6 10.5 4.5 ND
Silver 52 4 1.4-4.1 2.5 1.3 0.30

1l zinc 52 41 1.4-1,790

280.7 2.42

DDD 52 4 6.4-12.0 7.8 2.8 ND
DDT 52 3 5.8 - 46 ) 19.9 22.6 ND
PCB (1242 & 1260) 52 2 77 - 220 ] . 149 - ND
Benzol(a)anthracene 52 15 43 - 1,200 314 348 ND
Benzo(b)fluoranthene 52 17 59 - 1,700 . ' 378 372 ; ND
Benzo(k)fluoranthene 52 16 80 - 1,300 402 340 ND
Chrysene 52 16 50 - 2,000 425 510 ND
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TS —

Fluoranthene 52 23 69 - 1,400 | 410 336 ND

Anthracene 52 5 - 190 - 3,000 846 1216 ND

-Benzo(a)pyrene 52 12 73 - 1,000 371 258 ND

Pyrene . 52 19 46 - 2,000 458 448 ND
Notes:

a Represents detected concentrations only.

ppm = Parts per million
ppb = Parts per billion
ND = Nondetect

7-14
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discussed in depth in Section 10. Sediment chemistry results of selected stations from Phase ITB

are presented in Table 10-4. S

Metals

Nine major metals were detected in sediments across Site 2: arsenic, cadmium, chromium,
copper, lead, mercury, nickel, silver, and zinc. All except mercury occur naturally in the
environment and detection in sediments is expected. The environmental relevance for those metals

appearing elevated above natural concentrations is presented in Section 10.

Arsenic

Arsenic was fouﬁd at 46 (88 percent) of the 52 sample locations. Concentrations ranged from
0.59 to 20.4 parts per million (ppm) with an arithmetic mean of 5.8 ppm (see Table 7-3). The
low geometric mean and median, 2.5 and 2.1, respectively, indicate the positively skewed
distributions for arsenic. These statistics better represent the overall arsenic concentrations

observed. Concentrations at the control stations averaged 0.1 ppm.

Spatially, higher concentrations were found in the northeast portion of the site (Figure 7-3) and

were associated with fine-grained sediments.

Cadmium

Cadmium was found at five of the 52 (9.6 percent) locations sampled. Detected concentrations
ranged from 2.2 to 24 ppm. No cadmium was detected at the control stations. Spatially, all but
one of the locations observed were closest to shore (100-foot transect) and thus are most likely

subjected to frequent input from storm water runoff (Figure 7-4).
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Chromium

Chromium was found at 43 (83 percent) of 52 locations with a range of 2.6 tg 220 ppm and a
mean of 28.1 ppm. The overall concentration distribution was better represented by the geometric
mean and median values of 14.8 and 15.7, respectively. All control locations were nondetect for
chromium, which appeared to be highly correlated with shallow water and fine-grain substrates.

Highest concentrations were found in the northeast portion of the site (Figure 7-3).

Copper

Copper was found at 36 (69 percent) of the 52 locations. Concentrations ranged from 2.7 to
316 ppm and the mean vaiue was 32.8 ppm. A skewed distribution was indicated by the data and
the geometric mean of 14.9 and median of 16.4 support this. For unknown reasons, copper
concentrations were higher at sandy substrate stations than in areas of fine-grained sediment.
These higher concentrations were found at closer, in-shore locations (Figure 7-4). Copper was

not detected at the control stations.

Lead _

Lead was found at 47 (90 percent) of the 52 locations across Site 2. Concentrations ranged-from
0.8 to 262 ppm and the mean was 32.8 ppm. Geometric mean and median values of 10.4 and 9.7,
respectively, better represent lead concentration distribution. Spatially, the higher concentrations
were in the eastern portion of the site (Figure 7-3). Control stations had a mean concentration of

0.58 ppm.

Zinc

Zinc was found at 41 (79 percent) of the 52 locations. = Concentrations ranged from 1.4 to
1,790 ppm, with a mean of 95.2 ppm. The zinc distribution was also better represented by
geometric mean and median values of 25.1 and 25.2, respectively. The high concentration of

1,790 ppm was found at location Q2; no explanation for this high concentration was found,_._ bpt

¥
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it was included in calculating the mean. Highest zinc concentrations were most often found in the

northeast portion of the site (Figure 7-4). The control station mean concentrationswas 2.42 ppni.

Mercury

Mercury was detected at 11 (21 percent) of the 52 sample locations. The range of detected
concentrations was from 0.1 to 3.4 ppm, with a mean of 0.65 ppm. Geometric mean and median
values were .336 and .290, respectively. All detected concentrations were from the northeast
portion of the site (Figure 7-4). Mercury was not detected above laboratory detection limits at

the control station.

Nickel
Nickel was found at 10 (19 percent) of the sample locations. The mean concentration for those
detected locations was 10.5 ppm. Again, most of the detections were from the northeast portion

of the site. Control stations were all nondetect.

Silver
Silver was detected at four (8 percent) locations of the 52 sampled. Concentrations ranged from
‘1.4 to 4.1 ppm, with a mean of 2.5 ppm. The mean silver concentration at the control stations

was 0.3 ppm.

Organics

Polycyclic Aromatic Hydrocarbons

Discussion of PAHs refers to both low and high molecular weight compounds and will be
considered total PAH (tPAH). Although environmental impacts differ between the two groups,
the variability in the specific compounds found between locations would make discussion difficuit.

When critical concentrations for specific compounds were noticed at individual locations, these
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are discussed separately. Specific information on the major compounds detected is provided in
Table 7-3 (shown previously). —
PAHs were found at 25 of 52 (48 percent) locations across the site. Fluoranthene was detected
most often (19 locations) but the compounds anthracene, pyrene, and chrysene had highest

concentrations.

PAHs were fdund primarily in the northeast portion of the site (Figure 7-5). As mentioned
previously, this area receives considerable input from storm water runoff. Additionally, this area
includes the boat slip for port operations, which houses several boats. Boat maintenance also
occurs here. Most PAHs were found in shallow to mid-depth areas associated with fine-grained

sediments.

The most common PAH compounds detected in substantial amounts included anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, pyrene, benzo(k)fluoranthene,
chrysene, and fluoranthene. Most of these are four- to five-ring compounds, which tend to remain

longer in sediments.

Volatiles
Concentrations of volatiles in sediment samples were below method detection limits. No

significant individual compound was noticed and no markedly high values were observed.

Pesticides/PCBs

Pesticides and PCBs were found at a very limited number of locations across the site (Figure 7-5).
Pesticides and PCBs were both found at locations A2 and H1 (along with PAHs). It is suspected
that both of these areas are strongly influenced by proximall discharge culverts or pipes into the

bay, accounting for the accumulation of contaminants.

e
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Summary .

Overall spatial distribution of major constituents was in the northeast portion of the site. This
distributional pattern was moderately correlated with fine-grain sediments and shallow waters in
that portion of the site. Generally, location H1 had the highest concentrations and most diverse
mix of constituents across the site. Higher concentrations of both metals and organics were found
at Station H1, which is near the discharge trench that originated in.Building 71 (as discussed in

Section 4.3.2). Sampling locations near H1 did not exhibit similar concentrations.

7.3 Crab Tissue Chemistry

Crab tissue analysis results are presented in Table 74. Both mercury and zinc were found in crab
tissue at all sample locations and the reference site. Other metals, such as silver and copper, were
found intermittently between the five sample locations. Pesticides were the only organic
constituents detected and these were at low concentrations at all locations. The compound 4,4'-
DDT had the highest concentrations for those pesticides identified. The significance of the

reported concentrations is discussed in Section 10.
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Calcium

678.0 J

5,370.0 J 2,420.0J 1,220.0 J 798.0 J 921.0J 882.0 J
Copper ND 14.5J " ND ND ND ND ND
Mercury 0.15 0.21 0.16 0.2 0.2 0.14 0.2
Magnesium 362.0 J 682.0 J 562.0 J 475.0J 419.0J 375.0 J 361.0J
Potassium 2,710.0 2,970.0 2,600.0 2,850.0 2,870.0 2,870.0 2,630.0
Selenium 0.8 J 0.7 J 1.5 0.81J 0.77 J 0.9J 0.87 J
Silver 1.1J ND ND ND ND ND ND
Sodium 3,740.0 3,5600.0 3,670.0 3,470.0 3,730.0 3,340.0 4,020.0
Zinc 41.8 J 28.7 J 59.1 J 40.5 J 29.3J 46.2 J 29.2 )

4,4'-DDD ND ND ND ND ND 0.56 ND
4,4'-DDE 0.89 J 3.3J 0.73J 1.7J 2.7J 6.5J 1.3J
4,4'-DDT 1.9J 4.3J 4.2 J 2.5J 4.3J 9.6 J 1.3J
Aldrin 0.49 J ND ND 0.93J ND ?.84 J 0.64 J
Dieldrin ND ND ND ND ND ND 0.2J
Endrin ND 0.23 J 0.53 J ND 0.52 J 0.59 J- ND
Heptachlor epoxide 0.26 J 0.69 J 0.84 J 0.31J 0.45 J 2.5 0.37 J
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8.0 DATA VALIDATION

Data have been validated on all field and analytical samples collected frqm the remedial
investigation of Site 2 at NAS Pensacola. The analytical work was conducted primarily by
International Technology Analytical Services (ITAS), Knoxville, Tennessee, and included
sediment and surface water sample analysis. Analysis of one soil sample was performed by
National Environmental Testing, Inc. (NET), Cambridge Division, Bedford, Massachusetts.
Tissue ecological sample analyses were performed by Savannah Laboratories and Environmental
Services, Inc., Savannah, Georgia. Several sediment samples were analyzed by Ceimic
Corporation, Narragansett, Rhode Island. The analytical protocols were performed in accordance

with the following guidance documents:
. USEPA Contract Laboratory Program, Statement of Work for Organié Analyses (CLP 3/90).

. USEPA Contract Laboratory Program, Statement of Work for Inorganic Analyses |
(CLP 3/90).

. Determinﬁtion of hexavalent chromium in soil and aqueous samples based on
Method 7196A, contained in Test Methods for Evaluating Solid Wastes (SW-846,
3rd Edition).

. NEESA Level D QA/QC guidelines as stated in: Sampling and Chemical Analysis Quality
Assurance Requirements for the Navy Installation and Restoration Program,

(NEESA 20.2-047B).

. USEPA Contract Laboratory Program, National Functional Guidelines for Organic Data
Review, which includes the Multi-Media Multi-Concentration Organic Analysis method, and

the Low Concentration Water Organic Analysis method (February 1994). L
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. USEPA Contract Laboratory Program, National Functional Guidelines for Inorganic Data
Review, (February 1994). | - .
8.1 Data Quality
The overall quality of data received for Site 2 has been validated with the appropriate data
qualifiers based on data usability and contractual satisfaction. Sample analyses for Site 2 was
performed under 12 Sample Delivery Groups (SDGs). Seven tissue samples were analyzed by
Savannah Laboratories in SDG ENP01. ITAS analyzed sediment and surface water samples in
nine SDGs: PN006, PN026, PN027, PN028, PN029, PN030, PNO31, PN032, and PNO33.
Analysis of one soil sample was performed by NET in SDG FD108. Eleven sediment samples
were analyzed by Ceimic Corporation in SDG MA2000. Data qualifiers used in the qualification

of all sample results are explained and listed at the end of this section.

8.2 Organic Analysis

Each SDG was received by the laboratory in good condition with the proper custody documents
and seals intact. Most contractual holding times from the Verified Time of Sample Receipt
(VTSR) until the time of sample extraction and/or analysis complied with contract requirements.
In SDG PN026, samples SD02D2, SD02H4, and SDO2H5 were analyzed at five-fold dilutions and
samples SD02A1, SD02F1, SD02E2, SD02E4, SDO2ES, SD02A2, SD02D3, SD02F2, SD02F3,
and SD02D1 were analyzed at two-fold dilutions based on the appearance of the extracts.
Validation of sample results indicated that acetone, methylene chloride, and 2-butanone were not

sample constituents.

In SDG PNO28, the laboratory indicated that sample SD02G3 required a 1:2.5 dilution due to the
high concentration of acetone. Validation of the sample results indicated that acetone was not a
sample constituent. Samples SD02G2, SD02G3, SD02G4, SD02G4D, and SD02G5 were

analyzed at a five-fold dilution based on the appearance of the extracts at the time of analy§is.
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Re-analysis of the samples indicated the presence of acetone, methylene chloride, and/or
2-butanone. Evalﬁation of the sample results indicated that these compounds were not sample
constituents. Samples SDO2H1 and SD02G5 required further 1:10 dilutions to get the recoveries
of bis(2-ethylhexyl)phthalate within the calibration range. Data validation of these samples
resulted in all positive results for the initial semivolatile analysis being qualified as nondetects,
because all reported sample contamination was not considereﬁ to be sample constituents. Also,
the laboratory indicated that samples SD02G2, SD02G3, SD02G4, SD02G4D, and SD02GS5 had
a high moisture content and all associated blanks and samples underwent sulfur cleanup. The high
moisture content of the these samples elevated their respective contract required quantitation limits

(CRQLs).

In SDG PN030, sample SD02Q3 was anélyzed as the MS/MSD set. Recovery of surrogate
1,2-dichloroethane-d4 was oufside of QC limits in sample SD02Q3, but was compliant in the
MS/MSD. The percent difference for vinyl chloride did not meet CLP requirements in continuing
calibration sample BLMO1; however, this analyte was not detected in any blank or sample
associated with this SDG. In addition, pesticide/PCB sample SD02Q3 was re-extracted due to low
surrogate recoveries. Upon re-extraction, the MS and MSD sample had acceptable recoveries.
Because the re-extraction occurred after the sample holding times had expired, the original and
the re-extraction analysis were reported. However, all associated sample data reported in the re-

extraction analysis was qualified as estimated.

The Gel Permeation Chromatography (GPC) weekly calibration check M2012S1 did not meet the
80 percent to 100 percent criteria as compared to the initial calibration. The same standard used
to calibrate the GPC instrument was also analyzed on the Gas Chromatography (GC) instrument
without undergoing the GPC cleanup procedure. [Note: GPC is used as a method of cleanup for

semivolatile and pesticide/PCB samples.] Although the sample was re-extracted and acceptable
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surrogate recoveries were obtained, the second extraction exceeded holding times by three days
and all associated positive values were qualified as estimated (J-flag). - ..
In SDG MA2000, the internal standard area for chlorobenzene-4 was outside the lower QC limits
for samples 002MI05001 and 002MQ20001. The samples were reanalyzed with similar results.

Therefore, the original sample results were used for interpretation.

8.2.1 Blanks

Blanks assist in determining the existence and magnitude of any contamination resulting from the
laboratory or field. All associated data were evaluated to determine whether there is an inherent
variability in the data, or if the problem was an isolated occurrence and did not affect the data.
The blank data provided for the investigation of Site 2 indicated various concentrations of acetone,
2-butanone, and methylene chloride for volatiles and several phthalate esters for semivolatiles.
These compounds are considered common laboratory artifacts and were evaluated and qualified

based on the action levels found for each SDG.

Action levels are based on the highest positive sample concentration of any laboratory artifact
found in each method blank(s) or QC sample above the CRQL. In other words, no positive
sample. result for a common laboratory artifact is reported unless the concentration of that
particular artifact exceeds the action level of 10 times (10X) the amount found in any blank(s).
For compounds that are not considered to be common laboratory artifacts, the action level is

five times (5X) the amount found in any blank or QC sample.

Two types of blanks were created in the laboratory during preparation and sample analysis. Each
sample designation will be followed by a number corresponding to that blank. For example, the
third volatile method blank would be designated "VBLKO03."
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Method Blank

VBLK — Volatile Method Blank .o
SBLK — Semivolatile Method Blank

PBLK  — Pesticide/PCB Method Blank

These blanks are used by the laboratory to determine the concentrations of contamination
associated with the processing and analysis of samples. Method blanks are identified by the
laboratory using the first letter of the analysis fraction performed followed by the abbreviation
BLK for "Blank."

Instrument Blank _ _
PIBLK — Pesticide/PCB Instrument Blank

An instrument blank is used by the laboratory to deterrhine if any contamination is present before,
during, or after pesticide/PCB sample analysis that can be attributed to the GC.

During data validation procedures for SDG PN026, volatile analysis indicated high concentrations
of acetone, methylene chloride, and 2-butanone in several samples. These samples were diluted
and reanalyzed and all associated positive sample results for these analytes were qualified as

nondetects with a "U-flag" 'based on the action levels calculated.

In SDG PNO33, the common volatile laboratory artifacts methylene chloride, acetone, and
2-butanone were identified as contaminants in the associated method blanks, trip blanks, and field
blanks (field blanks were designated as Deionized system blanks and associated potable water
blanks). In MA2000, methylene chloride and acetone were detected in the method blanks and trip
blank. Also, in SDG PN033, the laboratory indicated that methylene chloride and acetone were

reported at concentrations ranging from 3 to 1,000 ppb in the samples with acetone concentrations
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being the highest in samples SD02U1 and SDO2U1D. In the volatile method blanks, methylene
chloride was the most prevalent compound. This indicates that methylene chlogide was present
within the atmosphere in and around the sample analysis instrumentation and location; therefore,
action levels were calculated and all associated positive sample results were qualified accordingly .
The trip blanks, potable water blanks, and DI system blanks contained 2-propanol, aldol
condensation products, and unknowns listed as dodecane, octane and ketones isomers at
concentrations between 50 and 100 ppb. Although these compounds are not considered to be
common laboratory artifacts, action levels were calculated and all associated sample data were

qualified accordingly.

In the semivolatile analysis, common laboratory artifacts bis(2-ethylhexyl)phthalate,
butylbenzylphthalate, diethylphthalate, and di-n-butylphthalate were present at low concentrations
in the method blanks and in several samples for SDG PN033.

During pesticide/PCB analysis, the laboratory reported low concentrations of various
pesticides/PCBs in the method blanks of several organic SDGs. For instance, the pesticide/PCB
instrument blanks PIBLKAK, PIBLKAN, PIBLKAS, PIBLKAT, PIBLKAZ, and PIBLKAM for
SDG PNO033 each contained low concentrations of the target analytes heptachlor epoxide,
4,4'-DDD, delta-BHC, aldrin, endrin ketone, and gamma-Chlordane while instrument blanks
PIBLKAN, PIBLKAS, PIBLKAT, PIBLKAY, PIBLKBA, PIBLKVM, and PIBLKNI reported -
low concentrations of the analytes 4,4'-DDT, aldrin, dieldrin, heptachlor epoxide, endrin, and

endrin ketone contamination.

Since no target pesticide and/or PCB analyte is considered to be a common laboratory artifact,
E/A&H believes that the associated QA/QC blank sample contamination was introduced by the

laboratory at the time of sample preparation, dilution, and/or analysis. Therefore, action levels
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were calculated based on analyte concentrations indicated for each SDG and all associated sample

results were qualified accordingly. S

Nontarget compounds identified by analysis are labeled as TICs, and in CLP analyses, these
compounds are reported for volatiles and semivolatiles. TICs found in the volatile sample analysis
were characterized as unknowns and laboratory artifacts. TICs reported for semivolatile analysis
were characterized as unknowns, unknown hydrocarbons, ketones, and chlorinated cyclic
hydrocarbons. TICs found in .all the samples for SDG PN027 for volatile analysis were identified
as unknowns, unknown hydrocarbons, ketones, aldehydes, and laboratory artifacts. Semivolatile
analysis of the TICs in SDG PN027 were characterized as unknowns, hydrocarbons, ketones,
derivatives of benzene, alcohols, aldehydes, and laboratory artifacts. Many of the unknown
compounds identified as TICs were reported at high concentrations, resulting in elevated
quantitation concentrations for several samples. However, this is a common consequence of

matrix effects due to compounds that are not target compounds.

No TICs were reported for volatile analysis in SDGs PN030, PN0O31 and PN032; however, for
semivolatile analysis, the TICs were characterized as unknowns, ketones, aldehydes, cyclic
hydrocarbons, unknown alkanes, alcohols, and benzene derivatives. Analysis of volatiles in SDG
PNO33 indicated that TICs were characterized as laboratory artifacts or 2-propanol unknowns.
Since the spectrum of these TICs indicated the presence of methylene chloride, acetone, 2-

butanone, and an unknown, the TICs were identified as unknowns and TCL analytes.

In evaluating the data provided by these QC samples, all frequencies and compliance requirements
were satisfactory. E/A&H believes these common laboratory artifacts and other blank
contaminants are partially, if not all, a result of laboratory conditions at the time of sample
analysis, so no conclusions or recommendations for Site 2 at NAS Pensacola are based on

laboratory artifacts.

F
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8.2.2 Calibration

Requirements for instrument calibration were established to ensure that the data provided are
acceptable qualitatively and quantitatively. The initial calibration measures the instrument's
stability, which indicates its sensitivity and capabilities before the analytical run. The continuing
calibration indicates the instrument's performance throughout and at the end of each subsequent
analytical run. Historical performance data indicate poor response and/or erratic behavior by
compounds known to be common laboratory artifacts. Since no contractual criteria for these
compounds exist, for review and data validation purposes, all compounds including the common

laboratory artifacts were considered for qualification when the following criteria were met.

. Initial/continuing calibration standard relative response factors (RRFs) for all target

compounds and surrogates less than 0.05.

. Percent relative standard deviation (%RSD) is less than + 30 percent in the initial

calibration.
. Percent difference (%D) does not exceed + 25 percent in the continuing calibration.

Several volatile compounds — including methylene chloride, acetone and 2-butanone —
consistently failed %RSD criteria during the initial calibration analysis for almost every organic
SDG. Also, acetone, 2-butanone, 2-hexanone, chloromethane, 1,2-dichloroethane, and the
surrogate 1,2-dichloroethane-d5 each failed %D criteria during the continuing calibration analysis
for several SDGs. However, the RRFs for each compound mentioned above were within CLP

QC criteria.

In the case of semivolatile analysis, the compounds 2,2'-oxybis(1-chloropropane), 2-nitroaniline,

di-n-octylphthalate, bis(2-ethylhexyl)phthalate, hexaichlorobutadiene, and the surrogate
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2,4,6-tribromophenol failed %D criteria because of poor response and/or frequent intervals of
erratic behavior. Although this was a systematic occurrence, these poor responders.represent the
large majority of compounds which failed both %D and %RSD for nearly each SDG. If the
%RSD was greater than 30 percent, and elimination of either the high point and or low point on
the initial calibration curve and recalculation of the %RSD value does not restore the %RSD result
to a value less than or equal to 30 percent, then all associated positive sample tesults outside the
linear portion of the initial calibration curve were qualified with a J flag as estimated. However,
if this action did restore the %RSD result to a value below 30 percent, no action was deemed

necessary based on CLP QC protocols.

In SDG MA2000, several semivolatile compounds were outside the %D criteria: carbazole,
chrysene, benzo(k)fluoranthene, 4—nitroana1ine; butylbenzylphthalate, 2,4-dinitrophenol, 4-
nitrophenol, and 3,3'-dichlorobenzidine. If the compound %D was greater than 25% but less than
50%, positive compounds were flagged J. Positive and undetected results were flagged J and U],
respectively, if the %D was greater than 50%. |

8.2.3 Precision

In each analytical method used to analyze environmental samples, variations in the reported results
may be due to the random differences in the handling and analysis of that matrix. These
variations are refefred to as the precision or the reproducibility of results. To demonstrate
reproducibility, the CLP Statement of Work (SOW) specifies adding known quantities of several
compounds to two separate aliquots of each sample matrix type. The "spiked" aliquots are
referred to as the MS and the MSD. These samples can then be analyzed by applying the same
preparation techniques and analytical methods used for all the samples of similar matrix types.
The MS and MSD can then be used to detect matrix effects caused by contaminants during sample

analysis that interfere with the compounds of interest that may also be present in the sample.
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In SDG PNO026, volatile analysis of the MS/MSD indicated a recovery of 152 percent for toluene
in the MSD sample. This was the only compound reported outside QC limits ip_the MS and/or
MSD within this SDG. In SDG PN(27, volatile MS and MSD results were within QC control
limits; however, semivolatile analysis of the spike sample SW02Q1 indicated that analytes

4-chloro-3-methylphenol, 4-nitrophenol, and pentachlorophenol each reported spike recoveries

that were biased high in the MS and/or MSD. No action was deemed necessary based on CLP

protocols and because these analytes were not reported within any of the samples. Also,
pesticide/PCBs samples PBLK1, PBLK2, SW02H502, SW02M501, SW02M502, SW02M503,
SW02Q1, SW02Q1D, SW02X101, SW02X102, SW02X103, SW02X301, SW02QIMS, and
SWO02QIMSD failed surrogate recoveries for Tetrachloro-m-xylene (TCX) on coﬁﬁrmation

column and/or Decachlorobiphenyl (DCB) on the primary column.

In SDG PNO030, volatile and semivolatile MS/MSD compounds were within QC criteria. Pesticide
and PCB compounds g-BHC (Lindane), dieldrin, and endrin were reported outside QC limits for
the MS during sample analysis and the percent recovery for g-BHC and endrin in the MSD were
also outside QC criteria. The %RPD for dieldrin was outside QC limits due to the low spike

recoveries.

MS/MSD results in SDG PNO033 for volatiles, semivolatiles, and pesticides/PCBs were within QC
criteria. However, the compounds heptachlor, aldrin, and dieldrin in the MSD exhibited high
%RPDs that were attributed to matrix interferences generally experienced by less efficient spike
recoveries during extraction and analysis of spiked soil samples. In SDG PNO031, volatile sample
SD02X2, semivolatile sample SD02Q3, and pesticide/PCB sample SD02X3 were spiked and all
the associated QA/QC sample criteria were within CLP control limits. All associated positive
sample results were qualified accordingly and using informed professional judgment since CLP

protocols concerning MS/MSD data are advisory only.

Frg
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E/A&H believes that the MS/MSD results indicate the effect of sample matrix on the associated
sample data, including the MS/MSD samples themselves. This can be acknowledged by consistent
high percent recoveries when deionized water is analyzed and the inconsistent percent recoveries
and %RPDs reported when soil samples are analyzed. As a general rule, no action is taken on
MS/MSD data alone. However, the MS and MSD results are used in conjunction with other QC
criteria such as surrogate recoveries, internal standard area QC requirements, and the comparison
of %RSD results of nonspiked compounds between the original sample result, MS, and MSD to

determine the need to qualify some of the associated sample results as estimated.

8.2.4 Accuracy

Accuracy is the degree to which a given result agrees with the frue value. To check the accuracy
in a volatile, semivolatile, pesticide, and/or PCB analysis, the CLP SOW requires the addition of
known amounts of surrogate compounds or compounds which are not likely to be found in the
actual samples. If, upon analysis of the sample, the percent of surrogate compounds recovered
is accurate, i.e., that is close to the known concentrations as defined within the limits set by the

CLP, the reported target compound concentrations are assumed to be accurate.

Also, the accuracy of the overall measurement system indicates any bias in the environmental
laboratory and/or in the field sampling/analysis plan. Possible sources of error may include the
sampling process,.ﬁeld and/or laboratory contamination, preservation, and handling, or the
sample matrix itself. Other methods used to determine field inaccuracies include trip blanks and

preparing and analyzing field blanks and equipment rinsate blanks.

Volatile and semivolatile sample analysis of SDG PN026 indicated that surrogates for all samples
were within QC criteria. Samples PBLK4, 02ME0101 reported surrogate recoveries below
60 percent for DCB on both the primary and/or confirmation columns. Also, samples PBLK6
reported a surrogate recovery of 54 percent for DCB and sample SD0O2A1 reported surrogate
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recoveries of 16 percent and 14 percent, respectively, for TCX on both the primary and
confirmation columns. All associated positive sample results were qualified as gstimated with a

J flag.

Volatile and semivolatile sample analysis of SDG PN031 indicated that all surrogates for both
fractions were .within QC criteria. However, during pesticide and PCB analysis of the samples,
02MEQ6 failed surrogate recovery for DCB on both the primary and confirmation columns. All
positive sample results for volatile and semivolatile sample analysis were qualified based on CLP
protocol for samples with low and/or unusually high surrogate recoveries; however, all associated
pesticide/PCB sample results were qualified accordingly using informed professional judgment

since surrogate CLP QC limits for pesticides and PCBs are advisory only.

In SDG PNO033, pesticide/PCB surrogate recovery criteria for DCB was not met for the equipment
blank 02MEQ07. DCB failed surrogate recovery on both the primary and the confirmation columns
at less than 60 percent. Although CLP QC limits are advisory and no action is provided for
samples with failing surrogate recoveries, all associated pesticide/PCB analytical data within this

SDG are believed to be reliable and usable with the appropriate data qualifiers.

However, as indicated earlier, the pesticide/PCB analytical data within each SDG were determined
to be reliable and usable with the appropriate data qualifiers based on the evaluation of all
associated QC such as surrogates, initial and continuing calibrations, retention time criteria, and
%D and %RSD criteria since CLP QC limits are advisory and no action is provided for samples

with failing surrogate recoveries.

8.2.5 Representativeness
Representativeness expresses the degree to which sample data accurately and precisely represent

the characteristic of a population, parameter variations at a sampling point, or an environmental

PG
=
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condition. The duplicate samples assist in indicating overall field and laboratory precision. A
greater variance should be expected for the soil sample duplicates compared to, water sample
duplicates due to the differences in matrix. In all cases, the duplicate results were found to be in
close agreement with the original results since most variations are due mainly to common

laboratory artifacts.

8.2.6 Completeness

Completeness is defined as the percentage of measurements made which are judged to be valid.
Approximately 95 samples initially were analyzed for the investigation of Site 2 with several
inorganic sample parameters considered to be invalid and all other sample results determined to

be valid with some qualification. Therefore, the data meet the 90 percent completeness level.

8.2.7 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data set can
be compared to another. All samples for Site 2 were collected using the USEPA Region IV SOPs
and analyzed according to CLP SOW protocol.

8.3 Inorganic Analysis

The analytical methods were performed in accordance with the USEPA CLP SOW for Inorganics
Analyses (3/90) guidelines. For hexavalent chromium analysis, the laboratory employed Method
7196A contained in Test Methods for Evaluating Solid Wastes, SW-846, 3rd Edition. Results
were reported according to CLP format outlined including, but not limited to, forms liéted under

NEESA Level D guidelines.
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8.3.1 Holding Times
SDGs were received by the laboratory in good condition with the proper custody, documents and
seals intact. From the date of collection to the date of sample digestion/preparation, sample

holding times were found to be within contractual requirements.

8.3.2  Calibration

The purpose of the initial and continuing calibration is to ensure that the instrument is capable of
acceptable and quantitative performance at the beginning and throughout each analytical run.
Initial and continuing calibrations were performed for the analysis of inorganics within the criteria
established by the USEPA CLP Inorganics SOW.

8.3.3 Blanks

Blank results are used to determine the presence and magnitude of any contamination problems.
After reviewing the data, it was determined that the preparation blank and/or calibration blanks
in SDG PN026 contained low concentrations of calcium, silver, selenium, magnesium, iron, and
zinc at or above the instrument detection limits. Equipment blank 02MEQ7 indicated high
concentrations of calcium, magnesium, potassium, and sodium. Low concentrations of zinc were
also reported as required under CLP QC guidelines: all associated sample results were qualified
based on a calculated action level of 5X as determined from the concentrations of blank
contaminants found in each SDG. In SDG PN027, antimony was found in the initial and
continuing calibration blank at 35.4 micrograms per liter (ug/L) and 30.5 ug/L, respectively. Iron
was found in the preparation blank at a concentration of 57.57 ug/L. In SDG PN(28, the analytes
antimony, potassium, and thallium were reported in the initial and continuing calibration blanks
- and the analyte magnesium was reported in the continuing calibration blank and the preparation
blank. Initial and continuing calibration blanks in SDG PNO029 indicated concentrations of

calcium, magnesium, sodium, and zinc. In SDG MA2000, antimony, chromium, zinc, and
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thallium were reported in the preparation blank. All associated sample data were qualified as

nondetects based on the action levels calculated for each SDG. om

Antimony was the only analyte found in the initial calibration blank in SDG PN030. All other
calibration blanks and preparation blanks indicated no other analyte contamination. Although
antimony was reported as a contaminant in one blank it was also reported with a low spike

recovery; therefore, all associated sample results were qualified according to CLP protocols.

8.34 Inductive Coupled Plasma Interference Check Sample Analyses

The inductive coupled plasma (ICP) interference check sample analysis (ICSA) is performed to
check the laboratory's instrument and the background cdrrection’ factors. The ICSA was analyzed
without any indication of interferences. Analysis of' the ICSA was also found to satisfactorily

meet the compliance requirements as stated under CLP.

8.3.5 Laboratory Control Sample Analyses
The Laboratory Control Sample Analysis (LCSA) is designed to monitor the efficiency of the
overall performances in all steps of analysis, including the digestion procedures. LCSA and

results were found to be within contractual compliance requirements.

8.3.6 Duplicate/Spike

Duplicate samples are used to determine the precision of analytical methods for each parameter.
In SDG ENPO1, sample 002-J-0003-00 was used to prepare the duplicate and spike pair and the
anélytes calcium, copper, nickel, and zinc were reported outside QC limits in the duplicate
analysis. In the case of duplicate sample analysis, laboratory variability arising from the
sub-sampling of nonhomogeneous soil samples is common. Therefore, no action was deemed
necessary. Spike recovery results were also outside QC limits for silver and zinc in the spike

analyses; however, a post-digestion spike performed for silver and zinc was within QC criteria.

o
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The spiked samples are designed to provide information about the effects of the sample matrix on
the digestion and measurement methodology. -
In SDG PN026, all spiked analytes and duplicate analyses were within QC limits. As a result and
according to CLP guidelines, all associated nondetected sample results for antimony and selenium
were qualified as unusable while nondetected sample results for thallium were qualified as
approximates at the reported quantitation limit, as indicated with a UJ flag. In SDG PN026, spike
sample recovery for mercury was above 129 percent. In SDG PNO030, the analytes aluminum,
chromium, lead, and manganese were reported outside QC limits for duplicate recoveries and the
analytes antimony, selenium, and cyanide each had spike recoveries below 71 percent. Therefore,
all associated positive sample results were qualified according to CLP QC guidelines as estimated

values and nondetects were qualified as estimated at the quantitation limits.

In SDG PNO30, the duplicate/spike pair was prepared using sample SD02Q3 and duplicate RPD
results were out of QC limits for aluminum, chromium, lead, and manganese. Spike recovery
results for antimony, selenium and cyanide were 62.6 percent, 70.2 percent, and 27.2 percent,
respectively. All associated positive sample results for antimony and selenium were qualified as
estimated with a J-flag and all nondetects were qualified as estimated at the quantitation limit with
a UJ flag. All cyanide sample results, including nondetects, were qualified as unusable due to a
spike recovery of less than 30 percent. In SDG PN032 and PN033, all analyte recoveries were
within QC control limits.

In SDG MA2000, spike recovery was outside acceptable control limits in sample 002MF30001
for the following elements: silver (68%), cadmium (354%), chromium (179%), copper, (354 %),
zinc (136%), and antimony (22%). All silver was qualified as estimated (J) for positive results

and (UJ) for nondetects. All cadmium, chromium, copper, and zinc were qualified as estimated

8-16



Remedial Investigation Report
NAS Pensacola Site 2

Section 8 — Data Validation
December 22, 1996

(J) for positive results. All antimony results were qualified as estimated (J) and unusable (UR)

for nondetects because the percent recovery was less than 30%. - o

The laboratory duplicate critera was not met in SDG MA2000 for the following elements:
aluminum, arsenic, calcium, copper, iron, lead, and zinc. All positive results were qualified

estimated (J) in SDG MA2000.

8.3.7 Validation Worksheets

As with every E/A&H validation project, worksheets are used which detail the evaluation of
analytical data. On certain sheets, the validation procedures will be equivalent to the Standard
Operating Procedures provided by the CLP National Functional Guidelines for Organic and
Inorganic Data Review. Other seétions will cover areas which are more subjective due to the
complexities of the analytical methods and will document only the actions taken by the data
evaluator. The worksheets will be provided upon request or otherwise will become a part of the

NAS Pensacola Site 2 Final Report.

8.3.8 Data Assessment

The trip blanks, potable water blanks, and DI system blanks contained several volatile target
compounds that were detected by the laboratory as contamination introduced during preparation,
handling, and/or analysis of the samples. These analytes include toluene, methylene chioride,
acetone, chloroform, xylenes, 2-butanone, and carbon disulfide. Also, analysis of semivolatile
method blanks, equipment rinsate blanks, and potable water blanks indicated low concentrations
of bis(2-ethylhexyl)phthalate, butylbenzylphthalate, diethylphthalate, and di-n-butylphthalate
contamination in several SDGs and cases. Action levels were calculated for each compound and

all associated sample results were qualified as required under CLP protocols.
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Discussion with the project geologist indicated that sample identification numbers designated with
an L, N, or O are material blanks which were sampled from clay pellets and/of cement used in

constructing monitoring wells.

Several metals failed duplicate and/or spike recoveries during inorganic analysis. However, the
most evident were antimony, selenium, and cyanide, which showed very low spike recoveries in
SDGs PN026 and PN030. As indicated earlier, the poor recoveries of some of these émalytes may
be attributed to interference caused by the high sodium content in the samples and in some blanks.
In the case of cyanide, the poor spiking results were considered a function of laboratory
procedures during sample preparation and analysis and were qualified accordingly. Silver results
reported in the surface water samples for SDGs PN029 and PN032 were also considered invalid
and qualified as nondetects at the quantitation limit and/or reported concentrations due to silver

contamination reported in the continuing calibration blanks.

In conclusion, the overall data quality of the analytical work done for Site 2 at NAS Pensacola,
except for those sample results that were qualified as unusable, was considered to be satisfactory

and usable for site remediation and risk assessment.
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DATA QUALIFIER DEFINITIONS

The following definitions explain the data qualifiers as a result of the validatioq process.

U - The compound was analyzed for, but was not detected above the reported sample

quantitation limit.

J - The compound was positively detected; however, the reported concentration is

considered to approximate the concentration within the sample.

UJ - The compound was not detected above the reported sample quantitation limit.
However,‘the reported quantitation limit is approximate and may not represent the
actual limit of quantitation necessary to accurately and precisely measure the compound

in the sample.

R -  The sample results are rejected due to serious deficiencies in the ability to analyze the

sample and meet QC criteria. The presence of the compound cannot be verified. '

[T
- (;
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9.0 CONTAMINANT FATE AND TRANSPORT

9.1 Source Definition | S

Activities associated with Buildings 71 and 72 have likely contributed to significant contaminant
input to the water body and bottom substrate in and near Site 2. These facilities were primarily
involved in paint stripping and metal plating operations. The primary contaminants expected from
these earlier operations, adjacent to or near Site 2, were metals such as chromium, cadmium, lead,
copper and cyanide, and solvent constituents such as TCE and ketone compounds. More recently,
evidence of boat maintenance and refueling services in the vicinity suggests that petroleum

products may also be impacting Site 2 via stormwater runoff.

9.2 Sediment Characteristics Affecting Transport

Contaminant movement and availability in marine sediments can be difficult to assess. Variables
such as organic carbon, grain size, and sulfides are critical to sediment loading capacities. In
addition, specific contaminant characteristics such as molecular weight, or sediment/water
partition coefficients can affect adsorption or chemical degradation rates or potentials. For
organic constituents, molecular size parameters, such as molecular weight, molecular volume and

area may control persistency in sediments.

9.2.1 Metals _

For metals, adsorption potentials for sediments are related to grain-size, and to a lesser extent,
to organic carbon. Fine-grained particles, particularly aluminosilicate clays, provide a greater
surface area and a crystalline microstructure conducive to the adsorption of inorganic
contaminants. These fine-grained sediments are much more susceptible to current movements and

may hold relatively higher metal concentrations when compared to coarser-grained sediments.

Mobilization of metals in sediments is a function of pH, temperature and the oxidation-reduction

potential (redox). Higher pH surface waters favor precipitation from solution and result in

o
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increased sediment concentrations. Lower pH favors dissolution and results in release of metals
from sediments. “Given equal pH values, salinity effects on metals will favor,precipitation of

metals from water, with consequent accumulation of these metals in sediments.

At Site 2, the primary transport mechanism for metals bound to sediment will be through physical
movement of the sediment itself. Metals can be tightly bound within the mineral structure and
thus currents will be the predominant transport mechanism. Over time, sediments will most likely

be transported from depositional locations, making distribution and effects difficult to determine.

The fate of metals in sediments involves both chemical and biological transformation. Chemical
transformation may involve formation of organo-metallics, complexation with sulfides or
methylation occurring from microbial processes. Transfer of metals through biological uptake by
benthic infauna is also a possibility, but biomagnification of metals is not considered a critical

pathway.

9.2.2 Organics

Organic contaminants, particularly hydrophobic compounds, tend to sorb to water borne
particulates (clays, colloids, humic substances) that eventually end up as bottom deposits. From
here, they may be transformed into more or less toxic forms, they may migrate from the sediment
into benthic organisms via respiration or they may reach overlying waters as physicochemical

conditions change.

Sediment organic carbon in the form of humic substances (measured by total organic carbon), is
the primary storage compartment for neutral organic chemicals in sediments. Also, particle size
and chemical hydrophobicity (i.e., highly insoluble in water will adhere to less-energetic phase)

are important environmental influences affecting sorption rates. Increased surface area resulting
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from decreased particle size, provides more adsorption sites for neutral organic chemicals by

means of van der Waals/London forces.

For PAHs in sediments, photolytic degradation rates are a function of the available penetrating
radiation (sunlight) and oxygen. In low light/low oxygen environments, and/or where these

compounds are tightly bound to organic substances, they may persist indefinitely.

Fate of organic constituents in sediments is influenced by biotransformation and biodegradation
by benthic organisms. Neutral organics that are more hydrophobic tend to be more bioavailable
and to persistent in the food chain due to their accessibility when they bind with organic

substances.

9.3 Water Transport Characteristics

In water, the likelihood that a dissolved contaminant will be retained within the medium is
dependent on that chemical’s fugacity, or escaping tendency. This fugacity potential is based on
both the chemical specific traits and medium thermodynamic influences. The partitioning
coefficient of a chemical is an indication of that chemical’s affinity for water or another medium
(sediment, tissue, suspended particles). Under ideal conditions, the partitioning coefficient for
a chemical is constant, bﬁt the environmental parameters that can influence partitioning vary with

site conditions.

Environmental variables include, but are not limited to, suspended and dissolved materials, light
attenuation, pH, and Eh (redox). Eh and pH have strong influence on metals but little effect on
neutral organic chemicals. Generally, higher pH environments have more particulate matter and
metals can be precipitated out. In seawater, the presence of divalent cations of magnesium
Mg+ +) and calcium (Ca++) can cause suspended fine-grained sediments, colloids, and

dissolved organic matter to flocculate and settle from the water column. Organic contaminants

B
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may co-precipitate with metal complexes on these flocculated materials. Dissolved organic carbon
(DOC) in water, composed primarily of humic substances produced by the degradation of dead

plant material, can also provide binding sites for metal ions and neutral organics.

Biological fate of a contaminant is directly related to its octanol-water partitioning coefficient
(Kow). This is the tendency of a chemical to be attracted to organic versus nonorganic
environments. With chemicals having a K, below 5, biomagnification is not significant, but a
K, in the range of 5 to 7, is significant. As in sediment, biological effects may include
degradation or transformation into another chemical form. Although chemical concentrations of
contaminants in water may be reduced 'compare'd to sediment concentrations, availability is

increased.

Other less intrinsic factors that may affect biological availability of organic chemicals include;

organism lipid content, species physiology, steric hindrance, and physicochemical parameters.

9.4 Onshore to Offshore Transport Characteristics
Shoreline segments are included in this investigation to determine potential contaminant transport
pathways from groundwater to water-based sites. The two potential pathways observed were from

groundwater flow and surface water runoff to the surface waters and sediments of the site.

9.4.1 Groundwater Transport

Typical groundwater flow patterns at the interface of fresh groundwater and saline groundwater
in coastal areas show that fresh groundwater flows upward, along the upper surface of the more
dense saline groundwater, and discharges at the surface (Fetter, 1988). A resultant cyclical flow
occurs in the saline groundwater causing it to also flow upwards. Because of the vertical
components of flow, fresh groundwater generally discharges into the seafloor at some distance

offshore. The width of this outflow face depends on the discharge volume from the aquifer at the

%
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shoreline, the density difference of the fresh and saline groundwater, the hydraulic conductivity
(K) of the aquifer, and the width of the discharge face along the shoreline, and ean be calculated

using the following equation:

where

Xo = width of the outfall face

G = density difference of fresh and saline groundwater

g = pw pwW = density of fresh groundwater
ps - pw ps = density of saline groundwater

q = discharge of the aquifer

K = hydraulic conductivity

Based on the aquifer characteristics estimated from tests on wells near the shoreline at Site 38 and
a width of 2,000 feet (the width of Site 2), the outfall width for groundwater discharge offshore
is estimated at 1,970 feet. Clearly, the sampling approach at Site 2 was directed at collecting

samples within this zone, specifically in the fine-grained sediment.

Based on the investigation at Site 38, it was concluded that groundwater and soil had been
impacted. According to data in the Site 38 RI, the greatest poten_trialk_’impact to Site 2 is from a
VOC plume underneath former Building 71. The plume inclli(.ie's' dégradation products of TCE
such as 1,1-dichloroethene, 1,2-dichloroethene, and vinyl chloride (Appendix E). The estimated
concentration of the plume at the shoreline was 10 yg/L. A conservative estimate of contaminant
introduction to the bay can be calculated assuming advective transport only. Based on 1.6 ft/day
as the average horizontal pore velocity, 120 feet as the length and 8 feet as the depth of the total

volatile plume at the bay’s‘ edge, and 28 percent as the effective porosity of the aquifer (Heath,

e
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1989), the current flux of total volatiles entering the bay is 152 ug/day or 55,400 ug/year. This
estimate of the total volatiles did not consider tidal fluctuations which would affect the flux of

volatiles into the bay.

Sediment and surface water samples collected at Site 2 did not detect the VOCs found in the
groundwater at Site 38. The absence of these VOCs suggests several attenuation possibilities.
Primarily, complex transport and mixing processes occurring at the fresh-saline groundwater
interface would tend to exacerbate dispersion. Second, processes such as partitioning, adsorption,
degradation, and other chemical reactions may occur, as fresh groundwater (and contaminants
moving with groundwater) moves first through the aquifer matrix and then through bay-bottom
sediments. Additionally, tidal study data (Section 6) indicate that tidal flux creating groundwater
flow reversal near the shoreline may trap groundwater contaminants near the shoreline, resulting
in greater potential for hydrodynamic and chemical attenuation. Considering these complex
mixing zone problems and the fact that contaminant concentrations at the shoreline are at the
detection limit, the absence of Site 38 grouﬁdwater contaminants in the surface water and sediment

at Site 2 is perceivable.

The presence of many inorganics found in the groundwater at Site 38 and in the onshore area of
Site 2-were identified in the offshore sediment samples (Appendix E). Complex reactions of
inorganics in groundwater, redox-related processes, adsorption, and precipitation as inorganics
are transported in groundwater and could result in attenuation of metals concentrations.
Additionally, mixing at the fresh groundwater and saline groundwater interface, along with tidal
fluctuations, would increase the potential for hydrodynamic and chemical attenuation. Because
of these processes, groundwater discharge from Site 38 is not likely a continuous source of
inorganic contaminants to Site 2 sediments or surface water at concentrations above risk-based

action levels.
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9.4.2 Surface Water Transport Characteristics

Much of the onshore area near Site 2 is composed of asphalt or concrete. Stormwater runoff is
collected in several catch basins in the surrounding areas and discharged at Site 2 through four
outfalls (see Figure 4-3). Scuppers along the seawall also aid in controlling stormwater runoff and
direct water into Pensacola Bay in the Site 2 area. Most of the past activities identified in the
contaminant source survey (Section 4) as potential sources of contamination no longer exist in the -
area immediately adjacent to the site. Except for stormwater runoff, which could contribute PAHs
to Site 2 sediments, most present activities are not expected to pose a significant environmental
impact. Fuel handling at the Port Operations boat basin and the other docking facilities east of Site
2 may also represent a source for petroleum contamination. Routine application of pesticides
basewide may represent a potential source to the site; this mﬁy be the reason for the detections of

these pesticides in Site 2 sediments.

9.5  Conclusions

The introduction and fate of contaminants at Site 2 are ultimately controll_ed by the chemistry of
the contaminant and medium specific physicochemical attributes, in a‘d&ition to the hydraulic
mechanisms of the area. The physical state of the system (saline surface waters, presence of
humic substances and clay minerals, and nearby current and past sources for metals and organics)
clearly provides for introduction and accumulation of contaminants into Site 2 media.
Hydraulically, features such as the bay-gulf channel and intercoastal waterway strongly influence
the hydraulic movement of sediment sorbed and dissolved contaminants both into and away from
the site. The dynamics of the overall system, and respective complexity of it, limits a true

correlation with sources proximal to Site 2.
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10.0 BASELINE RISK ASSESSMENT

10.1 Introduction

The objective of the BRA is to determine the potential health hazard and/or cancer risk to humans
and the environmental impacts of hazardous substances at the site as it currently exists (i.e.,
without further remediation). The assessment considers environmental media and exposure
pathways that could result in unacceptable levels of exposure now or in the foreseeable future.
The value of the risk assessment as a basis for making remedial decisions depends upon an
adequate site characterization of chemical contamination. Variables considered in characterizing
the site and its associated risk are the amount, type and location of site sources, the pathways of
exposure (media type and migration routes), and the type, sensitivities, exposure duratibn, and
dynamics of the exposed populations (receptors). The RI conducted by E/A&H presented in

previous chapters provided the site characterization data used in this assessment.

Based on the nature of the site (all marine environment), the approach to health risk assessment
(Section 10.3) will be to evaluate the concentrations observed by modeling possible exposure
scenarios. The ecological risk assessment will comprehensively oomparé'observed concentrations
to proposed and established values that are considered to be critical exposure levels for marine
fauna and analyze sediment toxicological and benthological data for selected locations.

Specific BRA Objectives
. Characterize the source media and determine the chemicals of potential concern (COPCs)

for Site 2 at NAS Pensacola.

. Identify potential receptors and quantify potential exposures under current and future

conditions.
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. Qualitatively and quantitatively evaluate the adverse effects associated with the site-specific
COPCs.
. Characterize the potential baseline risks associated with Site 2 at NAS Pensacola under

current and future conditions.

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

carcinogenic risk and noncarcinogenic hazard predictions.

Water and sediment samples were collected and analyzed for the TCL/TAL using CLP March
1990 Statement of Work (3/90 SOW) methods.

Tables 7-5 and 10-8 summarize the findings with respect to those contaminants addressed during
the BRA process.

The following BRA was prepared in accordance with the guidelines sét forth in:

. Risk Assessment Guidance for Superfund, Volume I-Human Health Evaluation Manual,
Parts A & B, USEPA/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. OSWER Directive: 9285.6-03. (March 25, 1991).

. Risk Assessment Guidance for Superfund, Volume II-Environmental Evaluation Manual,
Interim Final. USEPA/OERR, EPA/540/1-89/001. (March 1989). 4
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. Risk Assessment Guidance for Superfund, Volume I-Human Health Evaluation Manual,
(Part B, Development of Risk-Based Preliminary Remediation Goals), USEPA/OERR,
USEPA/540/R92/003, December 1991 (Interim). (RAGS Part B).

. Supplement Guidance to RAGS: Region IV Bulletin, Development of Health-based
Preliminary Remediation Goals, Remedial Goal Options and Remediation Levels
(Supplemental RGO Guidance).

. USEPA Region II Selection of Contaminants of Concern By Risk-Based Screening table,
March 18, 1994 (Roy L. Smith). (RBC Screening Table).

. EPA Framework for Ecological Risk Assessment (EPA/630/R-92001).

. Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments, (USEPA/ERT September 1994, Revised Draft).

10.2 Ecological Risk Assessment .
The purpose of the ecological risk assessment (ERA), a key component of the BRA, is fo develop | |
a qualitative and/or quantitative ecological appraisal of the actual or potential effects of Site 2
contamination on the ecosystem. The assessment considers environmental media and exposure
pathways potentially resulting in unacceptable concentrations of exposure to flora and fauna now

or in the foreseeable future.
10.2.1 Problem Formulation

This section uses basic information about the site setting, potential chemicals-of-concern, and

potential receptor species to propose the environmental threat present.
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10.2.1.1 Site Description

Site 2 is on the southeastern shoreline of NAS Pensacola, along the Pensacola Bay waterfront (see
Figure 2-1). The site is the area of nearshore sediments along the southeast waterfront area.
Section 2 of this report provides specific information on the history of the site. General ecology

of the area is provided in Section 3.

10.2.1.2 Stressors

Section 7 of this report provides specific nature and extent of contaminants found across the site
along with concentration gradients (see Table 7-5). In general, the metals arsenic, cadmium,
chromium, copper, lead, mercury, and zinc, along with the organic constituents PAHs and
pesticides appeared to exceed background concentrations. The contaminant source survey
presented in Section 4 indicates that metal contamination from past practices at Building 71 would
be of potential concern. Volatile organics were also thought to be present at the site but

semivolatiles and pesticides were not.

10.2.1.3 Ecological Components

Section 3 details the potential ecological receptors found in the immediate area surrounding Site 2.
The dynamic nature of this estuarine system would likely produce varied results on spécies living
near Site 2, based on the season and effort of sampling. Species having the highest potential for
contamination effects would include sessile benthic macroinvertebrates and other mobile species

closely associated with the sediments such as crab, shrimp, and flounder. -

10.2.1.4 Endpoints

Determining the potential for negative impacts to benthic and nekton communities from site-related
contamination was the primary assessment endpoints selected for the site. A previously approved
work plan outlined a phased approach which has been used to assess ecological risks from site

contamination. The phased approach included a preliminary assessment in which concentrations

10-4



Remedial Investigation Report — Errata
NAS Pensacola Site 2

Section 10 — Baseline Risk Assessment -

June 27, 1997

were compared to benchmark effects levels for the selected assessment endpoints. The preliminary
assessment is included as part of the Phase IIA (Contaminant Assessment/Preliminary Risk
Characterization) portion of the RI study, with a more in-depth assessment (to include

measurement endpoints such as benthic indices and toxicity tests) of effects provided in Phase IIB.

10.2.2 Phase ITA-Preliminary Risk Characterization (PRC)

To characterize present risks to receptors, contaminant concentrations have been compared to
benchmark values or criteria, as appropriate, for the media of concern. To assess potential effects
to the nekton community, observed water concentrations were compared to federal and state water
quality criteria. For assessment of potential effects to benthic species, site concentrations were

compared to several pertinent studies:
. Proposed USEPA Region IV Sediment Screening Values (SSV)

. State of Florida Sediment Quality Assessment Guidelines (SQAGs) :

§

. A comparison on Site 2 metal data to aluminum:metal regression lines produced by Florida
Department of Environmental Regulation in 1988.

. A relative comparison of Site 2 metal data to metal concentrations found during the NOAA
National Benthic Surveillance Study. 2
. An ecological screening level assessment Hazard Quotient Approach of the contaminants

of concern is presented. This assessment is based on guidelines prepared by USEPA

Region III (EPA, 1994a).

10-5
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10.2.2.1 Effects to Nekton ,

Few surface water concentrations detected during the contaminant assessment phase of the study
exceeded established criteria (Table 10-1). The only significant occurrence was for silver across
the site. It is thought that these reported concentrations may be a result of laboratory matrix
interference from the high salinity water. During future sampling events, an attempt will be made

to determine whether silver is a chemical of potential concern. At present it does not appear that

the potential for effects to nekton species is high from water exposure.

10.2.2.2 Effects to Benthos

Sediment contamination in marine ecosystems appears to be the most critical element in assessing
long-term effects to biological receptors. In the absence of established sediment criteria, an in-
depth analysis of the applicability of state and federal sediment effects and screening values to data

collected at Site 2 are analyzed in depth.

To best determine if concentrations detected may be of ecological significance, a discussion of
several assessment methods were discussed. Site 2 values were labeled as “exceeded” based on
comparison of concentrations to SSVs established by USEP{@\ Region IV. This term does not
necessarily imply that these concentrations are a positive indication of environmentai injury or
impact. Physicochemical conditions and receptor susceptibility serve as mediators to impacts from
sediment-borne concentrations. A better way to determine the possibility for impact is to assess
all of the factors that may influence a chemical’s biological availability. N
USEPA Region IV SSV and State of Florida SOAG Comparison

USEPA Region IV SSVs (1994) were proposed after review of three studies (Long & Morgan
1990, MacDonald 1993, and Long et al., 1995) which evaluated effects-based concentrations.
SSVs were selected based on the lowest effects value from one of the studies, or placed at the CLP

10-6
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Table 10-1
Site 2 Surface Water Concentrations Compared to Established Federal and State Water Quality Criteria

Number No Detects

Antimony 21 95.8 - 180 20 4,300 0

Zioc 21 5.5-149 9.6 5 86

Fluorene

Fluoranthene 21 10 10 1 370 0

Pentachlorophenol 21 5 5 1 79 0

Tetrachloroethene 21 1-2 15 2 <885 0

2-chlorophenol 21 10 10 1 < 400 0

USEPA Ambient Water Quality Standard (Chronic-Saltwater).
Florida Surface Water Quality Standard (Class HI-Marine). ~.

X}
[}
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Practical Quantitation Limit (PQL). State of Florida Sediment Quality Assessment Guidelines
(SQAGs) were derived after review of eight previous studies. SQAGs are based on the Long and
Morgan data set, but are supplemented by additional toxicity and other biological effects data.
Although these proposed SQAGs and SSVs are not true applicable relevant and appropriate
requirement (ARARs) and will not be considered as such during this assessment, the lack of

sediment criteria results in their being used for comparison and screening.

Again, for discussion purposes, the term “exceeds” refers to those concentrations found at Site 2

which were above USEPA Region IV SSVs or Florida SQAGs.

FDEP Metal-to-Aluminum Ratios

To address the natural concentration of metals in sediments, concentrations present at Site 2 were
compared to metal:aluminum ratios as discussed by the FDER (now FDEP) (1988). To
summarize FDEP’s approach, regional natural metal-to-aluminum ration exist and, anthropogenic
input to areas can be assessed by comparing metal concentrations to these “natural” ratios. FDEP
produced regression lines which were determined from “clean” sites in ﬁlorida, along with 95
percent prediction limits. The extent of the metal concentrations above the prediction limit should
indicate the likelihood of metal-enrichment. FDEP (1988) strongly insists that full sediment
digestion (hydrofluoric acid) be included in the analytical procedures before true metal:aluminum
ratios can be calculated. The Site 2 sediment digestion procedures were not the same as those used
by FDEP (1988); instead those required for typical CLP were employed (mitric acid). As
stipulated in the FDEP document, “...use of typical digestion procedures (nitric acid),” such as
used for Site 2 samples, “...would not be sufficient to completely release aluminum from the clay
matrices” due to the inherent strength of the aluminum-silicate bonding. Alternatively, other
metallic ions are generally arranged in layers alternating with aluminum and silica, and can be
easily mobilized with nitric acid. Because of this, FDEP states “that lack of complete digestion

may give metal-to-aluminum ratios which appear unusually high.” Based on this, the Navy
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believes that comparing Site 2 metal-to-aluminum ratios to FDEP’s ratios is, at least relevant and

conservative.

Subsequent to this assessment, split sediment samples near NAS Pensacola were collected and
analyzed for metals using both digestion methods. Results of that investigation showed that metal
concentrations for split samples for the inorganics arsenic, chromium, copper, lead, nickel, and -

zinc were not statistically different based on the digestion procedure used (Appendix F).

NOAA National Benthic Surveillance Project

From 1984 to 1987 sediment and fish tissue samples were collected annually for contaminant
analysis as part of NOAA’s National Status and Trend Program, National Benthic Surveillance
Project (Hanson and Evans, 1991). One of the goals of the project was to develop a nationally
uniform long-term database for contaminants in U.S. coastal areas and to establish current stétus
and future trends in contaminant concentrations in sediment and fish. For the purposes of this RI,
metal data reported for Station 1, the station closest to NAS Pensacola of the three stations
sampled in the Bay, have been compared to raw values reported from Si;e 2 (Table 10-2). No
inference of negative effects to biological receptors is assumed using this informat_ion. The

concentrations are provided for comparison purposes only.

USEPA Region III Interim Ecological Risk Assessment Guidelines

The screening level approach described in the Region HI document (USEPA 1994) was applied
to constituent concentrations across Site 2. This screening level approach very conservatively
estimates the risk associated with observed concentrations at a site. Basically, using the log-
transformed 95 percent upper confidence limit (UCL) of the data, an environmental effects
quotient (EEQ) is derived relative to some criteria. As no criteria were available for sediments,
appropriate SSVs were used in the calculations. Based on the document, the EEQ calculations

~ resulting in values higher than one are considered to demonstrate a potential risk. Values higher
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Arsenic D3 12.4 8 A 17.3-22.1
(6.79) E3 20.4 A
F3 15.3 A
F4 15.4 A
G3 12.5 A
G4 16.1 A
H1 9.1 A
H2 18.2 A
H3 21.9 A
K3 16.8 B
N3 13.6 B
73 17.3 A
Q2 15.4 B
1651 12.7 A
Cadmium (7.56) Al 3.0 1 C 0.13 -0.23
A2 22 ol
D2 3.3 c
Hi 24.1 C
H5 5.3 C
Chromium (28.10) D2 51.8 33 B 108 - 138
D3 49.1 A X
E3 63.6 A
F3 68.3 A
F4 50.1 A
G3 35.6 A
G4 41.8 A
H1 220.0 C
H2 70.8 A
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Chromium (28.10) H3 57.1 33 108 - 138

A
K3 49.7 A
N3 35.4 A
P2 43.2 A
Q2 37.2 A
Ul 36.8 A

Copper (35.6) Al 316.0 28 C 220-249
A2 44.7 C
D2 38.8 C
D4 43.6 C
F3 37.1 B
G2 2250 C
G3 58.8 C
H1 4.1 C h
M1 38.0 C
M2 31.4 c
Lead (36.15) Al 62.7 21 C 40.9 -45.8
A2 181.0 C
D1 89.3 C
D2 406.0 C
et

D3 49.6 C :
D4 41.9 C
E2 21.5 C
E3 39.9 C
F1 27.3 C
F2 133.0 C
F3 424 C
F4 40.5 C
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Lead (36.15) G2 48.9 21 c 40.9-4538
G3 411 C
G4 3L6 B
H3 31.2 A
K3 24.4 B
N3 2.5 C
) 26.7 A
o) 29.1 B
Ut 31.4 B

Mercury (.65) Al 3.40 0.1 0.149 - 0.267
A2 0.63
DI 0.11
D2 0.20
D3 0.19 §
B2 0.12 |
E3 0.29
F1 1.40
F3 0.35
13 0.40

Zinc (41.61) Al 157.0 68 c 131 - 147
A2 302 o RS
) 104 c
D3 84.1 o
D4 307 c
E3 101 c
F3 109 c
H1 192.0 c
02 | 1.7% c
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’1 DDT (20.0) Al 5.8 33 NA NA
A2 7.9 NA
M2 46.0 NA
tDDT Al 12.2 3.3 NA NA
A2 14.3 NA
F2 6.5 NA
Hi 12.0
tDDT M2 46.0 3.3 NA
tPCB (149) A2 77.0 33 NA NA
H1 220.0 NA
tPAH A2 5,330 2,900 NA NA
D2 15,350 NA
ES 3,377 NA
F3 3,700 NA i
G4 9,700 NA
Hi 3,330 NA
Notes:
a = National Status & Trends Program, 1991.
b = Pensacola Bay Proper
c = Pensacola Bay - Indian Bayou
d = Concentration for metals in ppm; all others in ppb.
e = Study sponsored by formerly titied Florida Dept. Environmental Regulation (FDER); present title Florida Dept. Environment
Protection (FDEP). )
f = When silt and clay was <20%, concentrations were not normalized.
For FDEP Comparison:
A = Detected concentration exceeded USEPA Region IV Screening Value but were within FDEP 95 percent confidence interval
for metal to aluminum ratio.
B = Detected concentration exceeded USEPA Region IV screening value and was just above 95 percent confidence interval for
metal to aluminum ratios. It was considered "normal™ due to conservative analytical methods.
C = Detected concentration exceeded Region IV Screening Value and was well above FDEP metal-to-aluminum ratio.
NA = Not Applicable for organics.
ERL = Effects Range Low
NOAA = National Oceanic and Atmospheric Administration
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than 10 are considered to be of moderately high potential risk and above 100, to have extreme
risk. This EPA Region II risk approach points out that “risk to a population is complicated by

a number of factors that are not included in the screening level approach. For example, immediate )
versus long-term impacts are not readily apparent from the screening level approach and it is
assumed that the criterion is based upon the most sensitive receptor identified in the literature and
that it is found in this habitat and at this site.”

The method by which the EEQ is calculated depends on the UCL-to-maximum value relationship.
When the UCL is greater than 80 percent of any maximum reported value, the UCL will be used
(Equation 1). When the UCL is less than 80 percent of any maximum value, the maximum value

will be used (Equation 2).

Equation (1) EEQ = UCL/ SSV
Equation (2) EEQ = Maximum Value / SSV

For calculation of the 95 percent UCL, all data from Site 2 were assumed to be right skewed and

therefore transformed into logarithmic equivalents:

Equation (3)

X +VI2)+(S,
ycp=e L VDSt

n-1 AN

Nondetect values in data sets were substituted with the SSV for appropriate constituents.

The extremely conservative nature of the screening approach was evident when, for all
constituents tested, maximum values were required (based on Region III guidelines) to calculate

the EEQ. As USEPA notes, risk assessors should recognize maximums and outliers, include them
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in the UCL calculation, and reserve them for special consideration in the assessment. This
approach has been taken at Site 2. Maximum values are included in the EEQ determination and

will be addressed during discussions of their relevance to the overall risk determination.

10.2.2.3 Metals in Sediment

Arsenic

Arsenic was widely detected across the site but exceeded the SSV of 8 mg/kg at only 14 of the
sample locations (Table 10-2 shown previously). The mean for detected locations was 5.8 mg/kg,
well below the proposed SSV.

The calculated risk quotient of 2.7 for arsenic was derived using the maximum concentration
observed (Table 10-3). Based on Region II's instructions (value > 1), arsenic is predicted to be
a "potential risk" to ecological receptors at Site 2, although no consideration of natural arsenic
concentrations are considered in determining this risk quotient. Using FDEP's metal-to-aluminum
ratio interpretive tool, "natural" arsenic conéentrations may exceed the proposed SSV. This
suggests that most arsenic values found across Site 2 may be ."’nz-\tural“ concentrations
(Figure 10-1) and that use of the concentrations in the risk quotient screening approach may not

be truly applicable.

Cadmium
Cadmium was not widely detected across Site 2 but the concentrations present at the five locations
appear to be significant. All five concentrations detected exceeded the SSV (Table 10-2) and are

well above natural concentrations found in Florida sediments (Figure 10-2).

A risk quotient of 24.1, was derived from the data and appeared to be driven primarily by the high

concentration of 24.1 mg/kg present at station H1. When this maximum value was removed from
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Table 10-3
Risk Quotients for Site 2 Parameters

Number of
Number of Sampling Maximum
Parameter Detects Locations 95% UCL Value SSV Method*
Inorganic (mg/kg)
Arsenic 46 52 13.21 21.9 8 Max
Cadmium 5 52 1.55 24.1 1 Max
Mercury 10 52 .20 34 .1 Max
Chromium | 43 52 44.0 220 _ 33 Max
Copper 36 52 40.0 316 28 Max
Lead 47 52 73.4 406 21 Max
Zinc 41 52 153.4 1,790 68 Max
Organics (ug/kg)
Total PAHs 26 52 4,057 15,350 2,900 Max
Total DDT 5 52 4.85 46.0 3.3 Max
Note: -
a = When UCL was < 80% of the maximum value then maximum value (Max) was used in risk calculation.
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the data set, the risk quotient dropped to 5.3. The five stations detected are in the northeast part

of the site, but they are not tightly grouped.

Cadmium concentrations appear to be ecologically significant at Site 2 based on the concentrations
observed, but distribution across Site 2 is intermittent (see Figure 7-4). The concentration at H1

appears to be significant and the potential risk to receptors in the area may be moderately high. -

The chemistry of cadmium in marine sediments indicates that it will typically remain bound and
relatively less toxic due to salinity and pH effects. Dredging could increase the chemical's

mobility and hence result in a higher potential for bioavailability (Eisler, 1985).

Chromium

Chromium, like arsenic, was widely detected across the site. But most detections were below the
SSV of 33 mg/kg established for chromium. Fifteen stations had concentrations exceeding the
SSV (Table 10-2). Of these only Station H1 appeared to have concentrations exceeding natural
concentrations for chromium in Florida sediments (Figure 10-3). .

Most values exceeding the SSV were "natural” when plotted on the FDEP (1988) regression line
(Figure 10-3). This indicates that Site 2 concentrations exceeding the SSV may be at "natural”
levels for Florida sediments.
X

The risk quotient determined for chromium at Site 2 was 6.7 (Table 10-3). The calculation was
based on the maximum value observed across the site: 220 mg/kg at H1. When this single value
was removed from the data set, the risk quotient dropped to 2.1. Station H1 appears to be a "hot
spot" when compared to screening values and natural concentrations, and should be treated as

such.
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Overall risk to receptors at Site 2 from chromium contamination appears low. Eisler (1986)
reported that Neff et al., (1978) found that marine invertebrates rarely accumulated chromium
from contaminated sediments having concentrations of 82 to 188 mg/kg. Overall, concentrations

across Site 2 are much lower than this.

Copper

Copper was detected at most of the stations across the site, but concentrations at only 10 of these
exceeded the Region IV SSV of 28 mg/kg. Most Site 2 exceedances appear to be above "natural”
concentrations when compared to Florida metal ratios (Figure 10-4). Two in particular, Stations

Al and G2, are well above that level, suggesting negative impacts.

Although some of the concentrations observed at Site 2 were higher than those found by NSB,
comparatively, the overall Site 2 mean of 32.8 mg/kg was only slightly above the range observed
during the federal study (Table 10-2).

The calculated risk quotient for copper was 11.3 (Table 10-3). This indicates a moderately high

risk. Like other metals, the calculation was derived by the maximum reported value.

The biological availability of copper from Site 2 sediments Site 2 should be limited, based on the
physicochemical properties of the overlying water. Oxidative conditions, along with high
salinities and high pH, would limit the solubility of sediment-bound copper by depressing release
of the free ion. The extremely limited use of portions of the bay near and within Site 2 by

sensitive estuarine life stages may also reduce the risk for copper concentrations observed.

Stations Al and G2, mentioned previously, would be considered "hot spots" for copper
contamination but other portions of the site appear to represent a reasonable risk, considering the

water chemistry and hydrodynamic features of the site.
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Lead

Lead was detected more than any other constituent across Site 2 and almost half of the detected
concentrations exceeded the SSV of 21 mg/kg (Table 10-2). Many SSV exceedances at Site 2
exceeded Florida "patural" sediment concentrations (Figure 10-5). Except for Stations A2, D1,
and F2, all of the lead concentrations at Site 2 were below or comparable to data from the NSB
study (Table 10-2).

A risk quotient of 19.3 was determined for lead at Site 2 (Table 10-3), based on using the
maximum value in the calculation. Like some of the other metals, when the maximum value was
omitted from the data set, this value was reduced considerably. For lead this value was reduced
to 8.6.

Overall, lead contamination at Site 2 does not appear to be critical. As with other heavy metals,
the marine environment is not conducive to the release of free ions from sediment-bound lead.
Lead availability to organisms has been associated primarily with uptake from water (Wong et al.,
1978) but, based on water chemistry results, this should not be a concern. | Stations A2, D2, and
F2 can be considered "hot spots" for lead contamination across Site 2. Ecological receptors,
common to open bay bottom, would consist primarily of benthic macroinvertebrates. Even with
bioaccumulation of lead at "hot spots” by sessile species, significant uptake by higher-level
predators would be limited to that portion of their feeding spent in these areas. This contact time
would be considered minimal, considering the ranges and feeding habits of most estuarine/marine
species. In addition, biomagnification of lead by upper-level species has been shown to be

negligible (Eisler, 1988).

Mercury
Mercury exceeded the SSV of 0.1 mg/kg at 10 of the 11 stations where it was detected.
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Concentrations reported in the NSB study are lower overall than Site 2 concentrations (Table 10-2)

but again, concentrations from the federal study were also above the SSV.

The risk quotient derived for mercury was 34. This value indicates that mercury presents a
moderately high potential risk to ecological receptors at Site 2. The relevance of this risk quotient
and its applicability in industrially polluted systems can be questioned. Eisler (1987a) suggested -
a value of 1 mg/kg or less, as an indication of uncontaminated sediment. Although mercury
concentrations are elevated in respect to biological effects, site and regional conditions should be

considered when evaluating significance.

Silver

Silver concentrations exceeded the SSV of 2 mg/kg at only two locations. Neither exceedance was
extreme (2.9 and 4.1 mg/kg) but both were .from locations (D3 and E3) in the northeast portion
of the site. The two exceedances were, however, above concentrations observed during the NSB

study (Table 10-2).

Silver has a fairly low potential to accumulate in aquatic organisms. In addition, information on
silver-in-sediment effects have been described as having only a moderate degree of confidence
(Long and Morgan, 1991). Based on this variability and the very limited number of detections
across Site 2, effects resulting from silver would be extremely difficult to assess.
-

Zinc

Zinc was widely distributed across Site 2 but exceeded the SSV at only nine of the detected
locations (Table 10-2). The mean for detected locations, 95.2 mg/kg, was much lower than the

range of concentrations presented for Pensacola Bay in the NSB study (Table 10-2).

Concentrations at Site 2 appeared above “"natural” concentrations for Florida (Figure 10-6).
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A risk quotient of 26.3 was derived when the maximum value of 1,790 mg/kg, observed at
Station Q2, was used in the calculation. The significance of this high concentration was apparent
when compared to the calculation with the value omitted; the risk quotient dropped to 4.4.
Station Q2 would be considered a zinc "hot spot,” based on the observed concentration.

However, the elevated concentration for zinc, without correspondingly high values for other

metals, could indicate either analytical error or an anomalous zinc source (i.e., zinc cathodic

corrosion protector from a boat motor) within the sample.

The bioavailability of zinc in estuarine sediments is a function of pH, alkalinity, dissolved oxygen,
and temperature. Soluble chemical species of zinc are the most bioavailable and most toxic
(Spear 1981). Site 2 physicochemical conditions (high pH, high salinity, and high dissolved
oxygen) would limit the release of zinc ions into solution from sediments. These factors, along

with overall concentrations observed, should reduce the exposure risk of zinc to receptors.

10.2.2.4 Organics
Polycyclic Aromatic Hydrocarbons (PAHs)
Discussion of PAHs refers to both low and high molecular weight compounds and will be

considered as total PAH (tPAH). Although environmental impacts differ between the two groups,
the variability in the specific compounds found between locations would make discussion difficult.
When critical concentrations for specific compounds are noticed at individual locations, they are

discussed separately. .

PAHs were detected at about half of the stations sampled at Site 2, but exceeded the SSV of 2,900
ug/kg for tPAHs at only six of these (Table 10-2). Concentrations of individual compounds did
exceed applicable SSVs at discrete locations, but generally the tPAH concentrations reflected the

contamination trend.
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The risk quotient determined for tPAHs was 5.2 (Table 10-3). Again the maximum concentration

was used in the calculation.

As mentioned in Section 7, PAHs were found primarily in the northeast poftion of the site. This
area receives considerable input from storm water runoff. Additionally, this area includes the boat

slip for port operations, which houses several boats. Boats also are maintained in this area.

It is not surprising that PAHs are high in these sediments and others throughout the bay system.
Eisler (1987b) notes that PAHs are ubiquitous in the environment and have been detected in all

media.

Toxicological effects occurred most often to higher-level vertebrates from sediment contamination
having PAH levels much higher (i.e., 50-100+mg/kg) than the mammum value reported at Site 2
(Eisler, 1987b). The sporadic distribution of PAHs across Site 2 and relatively low
concentrations, when compared to other portions of Pensacola Bay, suggests that risk to ecological
receptors are not critical. The hydrodynamics of the site will aid in dLSpersmg sediment-bound
compounds over time, thereby reducing the present risk.

Volatiles

Volatiles concentrations found in sediment samples were negligible (Appendix A). No significant
individual compound or elevated concentrations were observed. No fisk ﬁox&yolatile organic
compounds in sediments is present at Site 2. No further discussion on volatile ;:oncentraﬁons is

warranted.

Pesticides
Pesticide concentrations will be discussed in relation to concentrations of total DDT (tDDT)

observed across Site 2. Discussion of tDDT concentrations and distribution reflect information
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on the congeners 4,4'-DDT and breakdown products, 4,4'-DDD and 4,4'-DDE. Detected
concentrations of other pesticides made up a very small percentage of the total pesticides when

compared to tDDT compounds.

Total DDT was found at only a limited number of stations across Site 2, but concentrations at five

of these exceeded the SSV of 3.3 ng/kg (Table 10-2). The risk quotient was determined to be -

13.9, based on a maximum value of 46 ug/kg (Table 10-3). Removal of that value significantly
reduced the risk quotient to 4.3. All SSV exceedances were at stations near the shoreline,
suggesting runoff input as a source. No background information was found relative to pesticides

in the bay and sandy reference locations did not appear useful for comparison.

Based on distributions and concentrations, observed risk to receptors from pesticides at Site 2 does
not appear to be critical. The detected concentration of 46 ng/kg at Station M2 does indicate a
"hot spot," but this station did not exhibit any other significant contaminant concentrations.
Polychlorinated Biphenyls r

PCBs were found at only two locations across the site (Table 10-2). For these locations, only two
congeners were detected and both of these concentrations were above the SSV of 33 ug/kg. PCBs
were found at Stations A2 and H1. It is thought that both of these areas are strongly influenced

by nearby discharge culverts or pipes, accounting for the accumulation of contaminants in those

sediments.
Due to the extremely limited number of detections, no risk quotient was calculated for PCBs.

Based solely on the limited distribution, risk to receptors from PCB contamination is considered

to be low.
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10.2.2.3 Phase ITA/PRC Summary

Anthropogenic input of metals and organics at Site 2 is obvious, based on sediment chemical
analyses. Less obvious are the concentrations required to bring about specific ecological effects.
Water chemistry results indicate no risks to nekton species from this source. Sediment chemistry

results suggests some risks to benthic infauna at a limited number of locations.

The northeast portion of the site is more contaminated than other portions of the site. Overall, ‘

Stations Al, A2, D2, G2, and H1 could be considered "hot spots" for both metal and organic
sediment contamination. When concentrations across the entire site are compared to other I;ortions
of the bay system and to effects-based screening levels, the site appears to have a potential
significant risk. With removal of source centers from the basé, it is predicted that constituent

levels will decline.

The physical variability of the system also contributes to reconfiguration of bottom sediments.

Thus, this assessment should be viewed simply as a snapshot in time.

10.2.2.4 Uncertainties

. Inherent uncertainties can be assumed in field-based sﬁrveys.

. Field sampling design may lend itself to uncertainties based on the subjective decisions that

are necessary and unavoidable.
. Selection of the reference locations for this study did not reflect shoreline-associated

bottom types and thus constituent concentrations, but selecting other sectors of shoreline

could present other unknown variables.
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Analytical uncertainties exist based on field and laboratory methods employed, but

quantification of these is impossible.

Uncertainties from synergistic or antagonistic relations between contaminants onsite cannot
be accounted for, especially when methods employing contaminant-specific benchmark

comparisons are used.

A lack of criteria or screening values for many chemical compounds the uncertainty for

screening level assessments such as at Site 2.

The uncertainties prevalent by use of USEPA Region II's risk quotient approach include:
lack of consideration for natural metal concentrations, and sediment grain-size and TOC

effects as they relate to bioavailability.

The dynamic nature of a marine ecosystem itself provide uncertainties, especially when

migratory patterns and natural variability are considered in rece'ptbr €xposure scenarios.

10.2.2.5 Phase IIA/PRC Conclusions
General water chemistry results indicate that no contaminants are of concern to receptor organisms
in Pensacola Bay near Site 2 via this medium. Metals and organic concentrations were

nondetectable or near background concentrations across the site. N

Sediment chemistry results show concentrations for cadmium, copper, lead, mercury, and zinc to
be above natural levels. Cadmium concentrations were significant, but distribution was scattered.
Copper was found at concentrations suggesting anthropogenic input, but not at levels to suggest

that significant effects are occurring. Lead was found at most locations — most were considered
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anthropogenic in nature. Zinc concentrations were higher and more widely distributed than would
normally be expected, but factors affecting bioavailability may reduce its overall effects.

PAHs appear to be the most significant organic contaminants found at the site. It must be noted
that the occurrence of PAHs in the Site 2 area may not be attributable to past practices, but to

recent oil spills or asphalt road runoff. Pesticides and PCBs were detected at such a limited

number of sites that their cumulative effect on the ecological receptors common to the area would

be difficult to determine.

Metals and organics were concentrated in the northeast portion of the site, which may be attributed
to hydrodynamic features of the area. Incoming tides tend to be swirled, or restricted, in the area
Jjust west of the docking pier, thus inhibiting long-shore transfer of sediments. Major outgoing
tidal vectors are deflected away from this area, resulting in a low-energy regime. These features,
coupled with the high number of discharge points into the area, most likely provide a repository
region for fine-grained sediments, and thus contaminants.

Sampling in the "high priority" selected areas, as determined during the sediment assessment
phase, showed highest concentrations almost exclusively td the east of Transect K. These
concentrations were generally associated with the fine-grained sediments and shallow (<2.5 m)
to moderate (2.5 m to 6.0 m) water depths.

N
AN

Based on the information collected during this study, it is difficult to defermine if total
contamination detected across the site can be attributed to past disposal practices from shore-based
facilities or are a result of hydrodynamic influx. Ecological impacts which are or will result from
contamination do not appear to be critical and a cause-effect relationship may be difficuit to

determine.
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10.3 Ecological Risk Assessment: Phase IIB

Subsequent to agency review of the Site 2 Draft Remedial Investigation Report (ERA —

Phase ITA), a technical committee was established to develop an approach for further assessment
of the ecological risk that may be posed to receptors in or near Site 2. This investigation was
essentially the Phase IIB portion of the risk assessment as presented in the NAS Pensacola
Comprehensive Work Plan. Paramount to this assessment was the use of biological assays -
(toxicology tests) to determine if effects from sediment contamination may be occurring at the site.
The objectives of the Phase IIB study were to:

. Develop a sampling strategy at Site 2 directed at assessing areas at which the highest

concentrations of contamination were observed during Phase ITA

. Determine which toxicological tests would be most applicable to the site and would provide

the most effective information to assess risk

. Determine the level of contamination within sediments that impdirs benthic diversity and
modifies “typical” benthic species composition

. Propose site-specific sediment contaminant levels that are risk related and which can be
used by the risk management team for remedial decisions at Site 2, and possibly be useful

at other areas presently under investigation (Sites 40, 41, 42) ~.

10.3.1 Phase IIB Approach
The following approach was conducted during January/February 1996:
. Sediment samples were collected from 10 locations across Site 2 in addition to a reference

location (Figure 10-7). These locations represented the most significant levels of
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contamination (organics and inorganics) identified during the PBC (Phase IIA). The

reference location was selected because it represented similar substrate but was, as could

best be determined, isolated from base or other point sources of contamination. Sampling
and full TAC/TCL analytical analysis were identical to that conducted during Phase IIA,
and QA/QC procedures did not vary from what was required by DQO level 4.

To measure the potential for effects to vertebrate and invertebrate species associated with
the sediment, 7-day chronic bulk sediment bioassays, using site-overlying water were
conducted by Toxicon Environmental Sciences Laboratory on two species, mysid shrimp
(Mysidopsis bahia) and sheepshead minnow (Cyprinidon variegatus post-larval). These
two species were selected because they represented both vertebrate and invertebrate
receptors and because both are intrinsically associated with bottom substrates during early
life stages. For mysids, the endpoints mortality, growth and reproduction were measured.
For the minnow, the endpoints mortality and growth were measured. For all tests
conducted, effects of the site water used in sediment bioassays were also measured relative

to a standard laboratory water source.

A portion of each sediment sample collected was sieved for analysis of the benthic
macroinvertebrate community. Samples were preserved in formalin and shipped to Barry
Vittor and Associates, Inc. for taxonomic identification and community parameter

enumeration. ~

10.3.2 Phase IIB Results
Sediment Chemistry

Table 104 summarizes concentrations for the major constituents identified across the site during

Phase IIB. In general, metals and semivolatile organics were the predominant contaminants

detected. Contaminant concentrations during this phase of the investigation were similar to those
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Table 10-4
Analytical Chemistry Results - Site 2 Sediments (IIB)
Screening Level Number of Detects
Compound Range N=10 Mean Reference Site (SSV or FLSQAG) >SL

ND

Cadmium

Copper 1.1 - 560 72.6 1.1 18.7

.23 ND 13 6

Mercury

ND NA NA

Selenium

‘Zine 4.1 - 148 . 68.4 1.4 124 1

Notes: .

1 = Metals in);ng/kg; organics in pg/kg.

SSv = USEPA Region IV Draft Sediment Screening Value
FLSQAG = Florida Sediment Quality Assessment Guidelines
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identified at during Phase IIA. To make a relative comparison of contamination identified at each
station during the two phases of investigation, hazard quotients (HQ) [analogous to EEQ in Phase
ITA] were produced for constituents having USEPA Region IV Sediment Screening Values
(November 1995). HQs are produced by dividing the detected concentration by the SSV for that
constituent. At each station, HQ values were summed and an overall hazard index (HI) was
produced. Figure 10-8 presents HI values determined from Phase ITA analytical data. Figure 10-9
presents HI valﬁes determined for those same stations from Phase IIB résults. Generally, the
spatial contamination trend found during Phase IIB was similar to that found during the-earlier
Phase ITA investigation. Figure 10-10 presents the portion of each contaminant type that was
represented by the HI value produced at each station during Phase IIB. Metals were the primary
contaminants of concern as in Phase IIA, followed by the semivolatile organic compound bis-
2(ethyl)hexylphalate (BEHP). Polynuclear aromatic hydrocarbons were moderately elevated
across the site but pesticides or PCBs did not appear to be a concern. Of the 10 stations, highest
contaminant concentrations were present at Stations A2, F3, H1, H3, and I0.

In addition to the analytical data, the percentage of solids for each sanii)le was measured. The
percent solids data were positively correlated with the sediment grain type qualitatively identified
during the sampling process (i.e., low percent solids = fine-grained, high moisture type sediment,

silts and clays; high percent solids = course-grained, low moisture type sediment, sand).

Sediment Toxicity N

The sediment chronic toxicity test results for mysid shrimp and sheepshead minnow are
summarized in Table 10-5 (Appendix G). Significant effects (95% confidence level) to mysid
shrimp survival (reciprocal of mortality) were observed at Stations F1, F3, H1, H3, and IO, as
compared to control tests. For sheepshead minnow, survivability was significantly different from
control only at Station H3. Significantly reduced growth effects for minnows occurred at Stations
U2, H1, H3, Q2, 10, A2, F3 during test 2. i
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Table 10-5

Sediment Chronic Toxicity Effects Summary for Shrimp and Fish at Site 2 (Phase IIB)
Site H20 Test
Endpoint D2 D4 F1
Mysid Shrimp
Survival &
Growth
Reproduction
Sheepshead Minnow
Survival
Growth
Note:
* = Significantly different from control sediment at 95% confidence level.

Shading represents which stations and water tests were associated.
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Benthic Community

Benthic community indices determined for the 10 stations across Site 2 and a reference station are
presented in Table 10-6 (Appendix D). In addition, benthic community indices reported by FDEP
from four stations across Pensacola Bay are provided for comparison. Diversity values at Site 2
were generally lower than historical data from Pensacola Bay, but were comparable to the
reference station (X1). Mean densities of individuals were higher at stations that had lower

evenness values. These higher densities were a result of higher numbers of polychaetes.

10.3.3 Phase IIB-Risk Characterization

For risk characterization, both regression and correlation analyses were used, followed by a
weight-of-evidence approach. Variables measured from all three components of the study were
compared to determine any relationships and to what degree these variables appeared to be
dependent on each other. As stated previously, the overall objectives were to determine if impacts
are potentially occurring to biota from contamination concentrations in sediment at Site 2, and to

propose contaminant risk levels to the management team.

Sediment Assessment »

To quantitate sediment particle size, the use of moisture contenf in sediment, reported as a percent
solids value, was proposed. Aluminum content in sediments is typically a result of aluminosilicate
materials, as found in fine-grained, silt/clay fractions. To verify that the use of a percent solids
value was a reasonable assertion for grain-size, a regression of aluminum concem:\ggtions to percent
solids values was conducted (Figure 10-11). The high correlation substantiated the prediction that

percent solids data is represents the grain size in the sediment.

It was determined that low percent (20-50) solids values represented silty, fine-grained sediment,
with higher (>70) percent solids values representative of sandy, course-grained sediment.

Percentages ranged from 24.8 at Station Q2 to 78.9 at Station U2. When chemical data (i.e., HI

10-58

n



Remedial Investigation Report — Errata
NAS Pensacola Site 2

Section 10 — Baseline Risk Assessment
June 27, 1997

Table 10-6
Benthic Macroinvertebrate Community Parameters
Site 2 Sediments (Phase 1IB)

Stations A2 D2 D4 F1 F3 Hi1 H3 10 Q2 U2 X1 " PB-1 PB-2 PB-3 PB4

% Polychaeta 69.7 438 330 271 620 673 61.3 797 489 125 40.9 29.8

Notes:

a = Shannon Weiner Diversity Index (H’)

b = Pielou’s Evenness Index (I’)

c = Margele’f/’s Richness Index (D)

PB1-PB4 = Pensacola Bay Reference Sites from FDEP (See Figure 10-18)
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values representing relative contamination at each location) were compared to percent solids

values, no correlation was found (Figure 10-12). The lack of correlation implies that sediment -

type was not necessarily a good predictor for the amount of contamination. This result was
interesting because it was originally thought that contamination would primarily be associated with
the fine-grained sediment, which did not prove to be the case.

One issue confounds the use of HI values for assessment of the relative contamination between
stations: occurrence and amount of certain inorganics in sediment are closely related to the
aluminum content (Windom et al., 1989), thus grain-size. As previously presented, aluminum
concentrations are naturally related to the aluminosilicate portion (i.e., clays) of the sediment and
typically associated with fine-grained fraction of sediments. This would suggest that a high
correlation of aluminum to those inorganics may indicate that those inorganics are in fact normal
or natural for that sediment found. High correlations of aluminum to arsenic and nickel at Phase
IIB locations was observed (Figures 10-13 and 10-14). Other inorganics in sediment such as
chromium, lead and zinc did not show a significant positive relationship to aluminum content
(Figures 10-15, 10-16, and 10-17). In any case, to be conservative, whé'thér inorganics appeared
natural or otherwise, HQ values for that constituent were determined using the USEPA Region
IV SSV.

Sediment Toxicity

Toxicity tests measured the differences between a control group and a sample group for the
endpoints mortalility (survivability), growth (fish and shrimp), and reproductive viability (shrimp
only). Replicates were used to evaluate the variability within each test group. A finding of
significant difference is relative only to that test set and the control group it is being compared to.
For these reasons, specific mortality, (survivability), growth, or reproductive values from each

test set are unique and therefore have not been compared to each other. Table 10-5 presents the
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findings of whether the endpoint in question was or was not significantly different from the
associated control group. For these reasons, toxicity data must be taken solely as presented,
significantly different or not significantly different. No statistical comparison to other measured

variables can be made.

Benthic Community

Impacts to the benthic community have been shown to be an important indicator of organic
pollution in marine systems (Wass, 1967). Although benthic community parameters were
‘measured for the Site 2 Phase IIB investigation, it should be noted that indices developed represent
only a point-in-time assessment and not long-term trends. To assess bay-wide relativity to our
values, comparison of community parameter data were compared to the reference site and to four
sites assessed by FDEP (FDER 1992a, 1992b, 1992c, and 1993) (Figure 10-18). No correlation
to sediment type found during the FDEP study was made during this comparison. In addition, due
to the condition of the substrate observed at Station A2 (concrete rubble, granite block foundation
below shallow sand), which appeared to be limiting to establishment of benthos, this station was

removed from subsequent analysis.

As mentioned, diversity values determined at Site 2 were lower than those from other Pensacola
Bay locations, but the number of taxonomic groups observed was higher. This could be because
Site 2 is near higher saline marine waters. The area near Site 2 provides less variation in water
chemistry and thus a more stable environment, resulting in a mix of both marine and estuarine
assemblages. The portion of the community made up of polychaetes was lower at Pensacola Bay

locations than at Site 2.

Benthic abundance (number per meter’) at Site 2 increased as the contamination levels also
increased (Figure 10-19). The degree of this relationship was moderate when analyzed statistically

(*=0.746) (Figure 10-20) but, no correlation between benthic abundance and substrate type:was
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found (r*=0.38) (Figure 10-21). Thus a factor other than the sediment type at Site 2 appears to
be responsible fdr the density of organisms found. Olinger et al. (1975), in Collard’s 1989
unpublished review on Pensacola Bay, indicated that polychaetes dominated the benthos
community in areas near industrial outfalls. Several polychae;e species found by Olinger et al.
(1975) were considered to be opportunistic, often associated with disturbed or low quality

estuaries. These included Heteromastus sp. and Streblospio benedicti. At most stations across

Site 2, polychaetes dominated the benthos assemblage and both of these species made up a major
portion of that group. Capitella capitata, also found consistently at Site 2, has also been
considered as a pollution indicator species, and reported as such by, Reish (1960) and Gilet
(1960).

Wass (1967) suggested a logical means of presenting a pattern of pollution enrichment would be
by showing faunal components as part of a fraction for each sampling station. Figure 10-22
presents composition information for polychaetes at each station along with the portion that the
three previously presented indicator organisms made up. These three indigator species dominated
the polychaete community at Stations F3, H1, H3 and I0. As with é;bundance, there was no
apparent relationship of these indicator species to substrate type (Figure 10-23) but, their increase
in abundance and relative dominance at each site presented above appeared to be related to the

chemical concentrations observed (Figures 10-24 and 10-25).

10.3.4 Phase IIB-Risk Evaluation NS
To compile and evaluate the information collected from the components of this assessment, an
ecological effects matrix was created (Table 10-7). This matrix evaluation presents a weight-of-

evidence approach for the observable effects detected within the study results.

Results from analysis of the three components of the study indicated that sediment type was not

an important criteria for observed benthic community fluctuations or contaminant concentrations
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Table 10-7
Ecological Effects Assessment Matrix
Site 2

Variable A2 D2 D4 F1 F3 Hi H3 I0 Q2 U2

Memnals H1 > 10 * * %

BEHP H1 > 10 *

> mean % Polychaeta * * *

Mysid Toxicity * * * * %

* = Indicates a positive response to selected variable.

observed. Instead, the level of contamination was actually a more reliable indicator of benthic
species composition. The level at which contaminant concentrations significantly alter benthic
assemblages was one of the objectives of the study. Use of the hazard index approach (EPA,
1989) suggests that a moderate risk to receptors may occur when HQ values (or@a cumulative HI
value) exceed 1. A first attempt to correlate contamination at this level with observed benthic
community changes and significant effects data from toxicological tests was unsuccessful. HQ
levels suggested by EPA typically are more conservative than field exposure scenarios indicate,
and therefore a second attempt was made to identify a level at which impacts might be

distinguished. The next order of magnitude, 10, was selected; EPA suggests that in a screening
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level assessment, levels above 10 may indicate a moderately high potential risk. At an HI of 10,
it appeared that changes to the benthic assemblage at Site 2 were distinguishable.

Based on the relative percentage of benthic indicator species found at those stations having high

polychaete abundance (Figure 10-23), and considering the percentage of indicator species

abundance found at an HI of 10 (Figure 10-25), a level of 40 percent was selected to represent the

point at which contamination effects to benthos can be observed. In addition, stations having
polychaete abundance and diversity values lower than means determined from all stations were
also included in the matrix assessment. Inclusion of these data was based on an assumption that
a station’s overall benthic health might be relatively assessed by comparing individual station

abundance and diversity value to sitewide values.

Toxicity tests results for both shrimp and fish which showed significant effects (compared to

controls) for either mortality, growth, or reproduction, were also included in the matrix.

A review of the matrix produced indicates that, generally stations having H[s above 10 (A2, F3,
H1, H3, and I0) also exhibited changes to the benthic assemblage relative to what might be
expected (i.e, relatively higher percentage of polychaetes and/or indicator species abundance
greater than 40 percent). Also, at these same stations toxicity to both shrimp and fish was
indicated. Station IO met all of the criteria provided in the matrix, suggesting that it may be the
most toxic-impacted station investigated. _ A

\\

10.3.5 Conclusion

Effects to marine biota have occurred or are presently occurring as a result of sediment
contaminant concentrations found at some stations across Site 2. The impact of these effects to
the overall marine ecosystem near NAS Pensacola would be difficult to measure. It appears that

benthic assemblages have been altered at some stations, possibly due to higher chemical
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concentrations, but the limited spatial extent of these changes may be imperceptible when bay-wide
distributions are considered. Toxicity results to fish and shrimp were from laboratory static-water
test systems and therefore do not reflect mixing action from tides and water depth at Site 2. These

two variables may reduce actual effects to indigenous biota.

It appears that use of the Hazard Quotient approach for risk assessment is appropriate in
conjunction with other ecological effects information. Although an HI of 10 for sediment
contamination at Site 2 appears to be indicative of effects, this value may be inapproptiate for

other sites or ecosystem types.

From a spatial perspective the five stations having HIs above 10, and thus negative impacts
represent only 3.9% of the total area under investigation at Site 2. ~Based on this, receptor
exposure at Site 2 appears to be extremely limited and, relative to the bay system proper, probably
indistinguishable.

10.4 Human Health Risk Assessment
10.4.1 Site Background

NAS Pensacola is five miles southwest of the City of Pensacola, on a peninsula in southern
Escambia County. Site 2 is on the southeastern shoreline of NAS Pensacola, along the Pensacola
Bay waterfront. The location of Site 2 is shown on Figure 2-1 earlier in this report. This site is
the area of nearshore sediments along the southeast NAS Pensacola waterfronty:where there are
numerous sewer and industrial wastewater outfalls. The southeast waterfront is dominated by a
protective seawall containing numerous seaplane ramps, with large adjacent paved parking aprons.
The seawall is approximately 3 to 4 feet high, and rests on a concrete platform. Fifty-six outfalls,
ranging in diameter from 1 to 42 inches, were previously identified along the seawall (E&E 1991).
The seawall also accommodates numerous scuppers (i.e., holes) that drain surface water from the

adjacent parking areas. The waterfront outfalls begin near the McDonald's restaurant, and extend
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east to the projected dock location for the USS Forrestal. Many outfalls in this area discharged
untreated industrial wastes into Pensacola Bay from approximately 1939 to 1973, when the base's
industrial wastestream was diverted to the industrial waste treatment plant (WTP) (E&E, 1991, . :
1992a/b).

Previous studies have described the bay sediments to be fine sands to a water depth of 30 feet and
silty sands and muds from a depth of 30 feet to the deepest parts of the ship channel (E&E 1992a).
However, prior to this RI, few sediment samples had been collected in the immediate vicinity of

Site 2. Refer to Section 2 for additional historical information pertaining to Site 2.

10.4.2 Organization
A human health risk assessment (HHRA), as defined by RAGS Part A, includes the following

steps:

. Site characterization — Data on site geography, geology, hydrogeology, climate, and

i
.

demographics of populations in the area are evaluated.

. Data collection — Samples of environmental media, including reference samples, are
analyzed.
. Data evaluation — The analytical data are analyzed statistically to identify the nature and

extent of contamination and to establish a preliminary list of COPCs that will be used to

identify chemicals of concern (COCs).

. Exposure assessment — Potential receptors are identified under current and future
conditions, potential exposure pathways are identified, and exposure point concentrations

and chemical intakes are quantified.
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. Toxicity assessment — The adverse effects of the COPCs are qualitatively evaluated, and
the relationship between exposure and severity or probability of effect are quantitatively
estimated.

J Risk characterization — The output of the exposure assessment and the toxicity assessment

are combined to quantify the total noncancer and cancer risk to the hypothetiéal receptors.

. Uncertainty — The areas of recognized uncertainty in human health risk assessments are

discussed and evaluated, in addition to medium- and exposure pathway-specific influences.

. Risk/Hazard Summary — The results of the quantification of exposure (risk and hazard)
for the potential receptors and their exposure pathways identified are presented and

discussed under the current and future conditions.

. Remedial Goal Options — Exposure concentrations are quanuﬁed which equate with
residual risk within the within the USEPA target risk range of 10° to 10* for carcinogenic
COCs and hazard quotients 0.1, 1, and 10 for noncarcinogenic COCs.

10.4.3 Identification of Chemicals of Potential Concern
When performing a HHRA, data for environmental media are compiled to determine potential site-

related chemicals and exposures for each medium as outlined in RAGS Part A

10.4.3.1 Data Sources
Data for NAS Pensacola, specifically Site 2, have been gathered during multiple investigative
phases. During the E/A&H investigation, sediment, surface water, and blue crab tissues were

sampled to assess the distribution of contamination at Site 2.
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All samples were analyzed for the TAL/TCL at Data Quality Objective (DQO) Level IV, in
accordance with the Analytical Support Branch Laboratory Operations and Quality Control
Manual, September 1990. All sampling, sample handling, chain of custody protocol, and field
QA/QC were performed in accordance with the Environmental Compliance Branch SOP/QAM,
Febmary 1, 1991. Surface water, sediment, and tissue data are presented and discussed in Section
7 (Nature and Extent of Contamination).

Table 10-8 shows the samples included in the BRA. Additional sample data collected during the
RI (i.e., surface water and sediment) are presented in Section 7. These data were not used in this

BRA due to absence of viable exposure pathways as discussed in Section 10.4.4.3.

Table 10-8
Sample Identification Numbers for Tissue Samples
NAS Pensacola, Site 2
Pensacola, Florida

Iy
1

002-J-0005-01

Re

Notes:

. Blue crabs collected at one sample location were dissected by the laboratory, and tissue analysis was performed on the combined edible
tissues.

. As indicated in the table above, a duplicate sample was collected at sample location 5; for any specific chemical, either the highest
reported concentration in the sample or the duplicate was used as the concentration for sample location 5.

. The reference location noted above is shown in Figure 5-7 and is discussed in the Nature and Extent of Contamination Section of this
RI.

. As shown by the table above, the ingestion of tissue exposure pathway was selected as an indicator of potential risk. This exposure

pathway would be expected to serve as a sink for environmental contaminants, and these contaminants could bioaccumulate in the tissues.
Because detected concentrations would potentially be greater in tissues than other media and this exposure pathway is viable, no
additional exposure pathways were addressed.
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10.4.3.2 Data Validation

Data validation is an after-the-fact, independent, systematic process of evaluating data and
comparing them to pre-established criteria to confirm that they are of the technical quality
necessary to support the decisions made in the RI/FS process. Specific parameters associated with
the data are reviewed to determine whether they meet the stipulated DQOs. The quality objectives

address five principal parameters: precision, accuracy, completeness, comparability, and

representativeness. To verify that these objectives are met, field measurements, sampling and
handling procedures, laboratory analysis and reporting, and nonconformances and discrepancies
in the data are examined to determine compliance with appropriate and applicable procedures. The
procedures and criteria for validation are defined in the RI/FS Data Validation Program
Guidelines, which are based on the USEPA National Functional Guidelines for Data Review
(USEPA 1988a; USEPA 1988b). For further discussion of data validation, please refer to the
Data Validation Section (Section 8) of the RI.

10.4.3.3 Site-Related Data __
All environmental sampling data were evaluated for suitability for use in‘the quantitative baseline
risk assessment. Data obtained via the following analytical methods were not considered

appropriate for the quantitative BRA:

. Analytical methods that are not specific for a particular chemical, such as TOC or total
organic halogen. N
. Field screening instruments including total organic vapor monitoring units (MicroTIP) and

organic vapor analyzers.

Once the data set was complete, statistical methods were used to evaluate the RI analytical results

to (1) identify: COPCs and (2) establish exposure point concentrations (EPC) of potential recéptor
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locations. The statistical methods used in data evaluation are discussed below. The rationale used
to develop this methodology and the statistical techniques are based on RAGS Part A and
Statistical Methods for Environmental Pollution Monitoring (Gilbert 1987).

Quattro Pro version 5.0 for DOS was used to calculate statistics. The following information was

tabulated for the data set used to describe the concentration of chemicals in a potentially

contaminated area: frequency of detection, range of detected values, mean concentrations, and
95% UCL on the mean of the concentration (assuming a lognormal distribution, as requested by

USEPA Region IV).

10.4.3.4 Selection of Chemicals of Potential Concern

The objective of this section of the BRA is to screen information that is available on the substances
detected at Site 2 (chemicals present in site samples or CPSS) to develop a list or group of
chemicals referred to as COPCs. Before evaluating the potential risks/hazards at Site 2, it was
first necessary to determine the nature and extent of any contamination identified onsite. This was
accomplished by noting the chemicals detected in each medium. These éhemicals represent the
CPSS for Site 2. The nature-and extent of CPSS was ‘discussqd ‘in detail in Section 7 of the RI.

Screening values, determined by USEPA, consist of medium-specific USEPA Region III
risk-based residential COC screening concentrations (RBC) dated March 18, 1994, for tissue
ingestion. As stated in the referenced USEPA document, these screening coxgentrations were
calculated by USEPA based on a target hazard quotient of 0.1 and a target risk éoal of 1E-6 for
noncarcinogens and carcinogens, respectively. The maximum concentration of each chemical
detected in crab tissue was compared to the screening values. If the maximum detected
concentration exceeded the screening value, the corresponding reference éoncentration was

compared to it.
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Reference concentrations were determined using the twice background criterion recommended by
USEPA Region' IV. Two-times the background concentration was used as the reference
concentration and was compared to the maximum concentration detected in Site 2 tissues. Any
chemical reported at a concentration greater than both the corresponding screening value and the
reference concentration was retained as a COPC. This screening process was used to focus the
formal risk assessment on chemicals which would be most likely to pose a significant risk or
hazard to human health. The tissue reference location samplé& for Site 2, ID number J0099, was
collected approximately one mile west of Site 2 (see Figure 5-7 earlier in this report). -

COPCs are those chemicals selected in consideration of their comparison to screening
concentrations (risk-based and NAS Pensacola-specific reference concentrations), intrinsic
toxicological properties, persistence, fate and transport characteristics, and cross-media transfer
potential. Any COPC is referred to as a COC if it meets the following criteria: It is carried
through the risk assessment process and found to contribute to a pathway that exceeds a 10* risk
or a hazard index greater than 1 for any of the exposure scenarios h_e?raluated in this risk
assessment. It has an incremental lifetime cancer risk (ILCR) greater than 106 or HQ greater than
0.1. '

Calculation of Risk and Hazard

Those CPSS with chemical-specific exceedances of both RBCs and reference concentrations are
considered to be COPCs. The final step in identifying COCs from the list of\COPCs involves
calculating chemical-specific cancer risks and hazard quotients for COPCs, and evaluating

frequency and consistency of detection and relative chemical toxicity.

An individual cancer risk threshold of 10%, based on the FDEP and USEPA standard risk
threshold, was used in the COC selection process if the corresponding exposure pathway resulted

in a total cancer risk of 10* or greater. Any COPC meeting the criteria was retained as a COC.
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COPCs if they contributed to a hazard index of 1 or greater for an exposure pathway and had a
calculated hazard quotient of 0.1 or greater. Section 10.4.5, Toxicity Assessment discusses cancer

risk thresholds and noncancer toxicity in detail.

10.4.3.5 COPCs in Tissues

Table 10-9 summarizes the results of the screening procedure and reference concentrations
comparisons used to identify COPCs. CPSSs that exceed both the tissue ingestion RBCs and
reference concentrations are denoted as COPCs in the tables by the symbol (*) next to the chemical
name. Those CPSSs eliminated from further consideration in this risk assessment due to screening
comparisons are denoted in the tables by the numerical symbols of 4 and 5. As shown in Table
10-9, six COPCs were identified in Site 2 crab tissues: copper, silver, zinc, 4,4'-DDD, 4,4'-
DDT, and heptachlor epoxide.

10.4.4 Exposure Assessment
The purpose of this section of the BRA is to determine the magnitude of contact that a potential o
receptor may have with site-related COPCs. Exposure assessment im’iéives four stages:

Characterization of the physical setting and land use of the site.

. Identification of COPC release and migration pathways.

~
BN
<

. Identification of the potential receptors, under various land use or site condition scenarios,

and the pathways by which they might be exposed.

. Quantification of intakes, or contact rates, of COPCs.
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Table 10-9
Chemicals Detected in Crab Tissue Samples (in mg/kg)
NAS Pensacola, Site 2
Pensacola, Florida
Frequency of Default Range of Detected Screening
Chemical Detection Concentrations Concentrations Value

Reference
Concentration Notes

NA 0. 0.41

0.4 1,2

Selenium 5/5 NA

515 0.0019 - 0.0096 0.0093

0.0026

Notes

* = Retained as a chemical of potential concern based on comparison to screening value and reference concentration.
1 = Does not exceed the screening value.

2 = Does not exceed the reference concentration.

3 = Chemical is considered an essential human nutrient.

NA = Not applicable.

ND = Not detected.

10-107



Remedial Investigation Report — Errata
NAS Pensacola Site 2

Section 10 — Baseline Risk Assessment
June 27, 1997

10.4.4.1 Characterization of Exposure Setting

Physical Setting

NAS Pensacola is a 5,800-acre facility on the western edge of the Florida panhandle, on a
peninsula bounded by Pensacola Bay to the east and south and Bayou Grande to the north. Site 2
is on the southeastern shoreline of NAS Pensacola, along the Pensacola Bay waterfront. Site 2's

location is shown on Figure 2-1. This site is the area of nearshore sediments along the southeast

NAS Pensacola waterfront, where numerous sewer outfalls exist. The southeast waterfront is
dominated by a protective seawall containing numerous seaplane ramps, with large adjacent paved

parking aprons. The history and background of Site 2 are detailed in Section 2 of this RI.

Climate — NAS Pensacola has a mild, subtropical climate with average annual temperature ranges
from 55°F in the winter to 81°F in the summer. Extremes in temperatures can range from less
than 7°F in the winter to more than 102°F in the summer. November is the driest month of the
year, with an average rainfall of 3.2 inches based on climatological data from 1962 to 1991.
Annual rainfall averages approximately 60 inches, with the highest amounts in July and August.
During the spring and fall, rainfall is the lowest (an average of 4 inches i)er month).

Winds originate from the north during the winter and the south during the summer. Hurricanes
and tornadoes can substantially damage the nearshore environment. According to recorded

history, six hurricanes have passed within 50 miles of Pensacola.

NS
Hydrogeology — Three main regional hydrogeologic units have been identified/defined witilin the
stratigraphy beneath the Florida Panhandle. In descending order the units are the Surficial/Sand-
and-Gravel Aquifer, the Intermediate System, and the Floridan Aquifer System. The surficial
aquifer is composed of unconsolidated clastic deposits approximately 300 feet thick at NAS
Pensacola. Referred to as the Sand-and-Gravel Aquifer, it is used as a major source of drinking

water in locations other than NAS Pensacola (SEGS 1986). Because Sand-and-Gravel Aquifer is
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the uppermost unit contiguous with land surface and receiving recharge through direct infiltration,
it is susceptible to contamination from surface activities. Neither the Sand-and-Gravel Aquifer nor
the deep water-bearing zone is used as a potable water source within the boundaries of Site 2. The
deep aquifer is used to derive industrial process water at NAS Pensacola locations other than
Site 2. '

Site groundwater is downgradient from NAS Pensacola RI Site 38. Site 38 data were compared
to Site 2 data in Section 7 of this RI, and no COPCs identified in the Site 38 RI were identified
as COPCs for Site 2. Although these observations cannot definitely prove that Site 38
contaminants have not migrated, they do show that any resultant impacts at Site 2 are not
quantifiable due to dilution effects.

10.4.4.2 Potentially Exposed Populations

Under current land use conditions at Site 2, access onto NAS Pensacola is restricted, but collection
and ingestion of cooked crabs (obtained at Site 2) is a viable exposure pa!;hWay. ‘An assumption
was made that a current or future land use receptor.crabbing in the arei,él, exposed via the tissue
ingestion exposure pathway, would be limited to six months per year. ‘FDEP and USEPA were
contacted (February 2, 1995, and February 14, 1995, telephone conversations with David Clowes
and Glenn Adams, respectively) regarding Florida- and USEPA Region IV-specific shellfish tissue
ingestion rate assumptions. No specific ingestion rate was available but information provided by
these individuals indicates many states recommend 6.5 gallons per day as an ingestion rate
assumption. Since no state- or USEPA Region IV-specific ingestion rates were available and the
consumption rate of fish and shelifish might be higher in a coastal area, 20 gallons per day was
selected as a more appropriate and conservative ingestion rate for blue crabs. Blue crab was
selected as an indicator for potential bioaccumulation effects from Site 2 chemicals because blue

crab ingestion is currently a viable exposure pathway. Because crabs were sampled just prior to
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migration into the gulf for seasonal spawning, bioaccumulation would be expected to be at its

peak.

At this time, there are no reported plans to decommission NAS Pensacola or substantially alter Site
2. Because Site 2 is expected to remain accessible to the general public by boat regardless of any

potential construction activities, current and future land use are assumed to be equivalent. Asa

result, existing exposure scenarios are expected to continue unaitered for the foreseeable future.

10.4.4.3 Identification of Exposure Pathways

As previously mentioned, the tissue ingestion exposure pathway was selected as a highly
conservative indication of potential risk at Site 2 for two primary reasons: because the potential
for bioaccumulation of contaminants in blue crabs and because these organisms are currently
harvested in Pensacola Bay for consumption. Surface water and sediment were sampled and
analyzed, and the results were detailed in Section 7 of this RI. The areas along the seawall are not
suitable for recreational swimming, and a shipping channel traverses the area near Site 2. As
discussed in Section 7, Site 2 surface waters are not impacted, based on th'e!comparison to Florida-
specific benchmarks. It would be difficult at best to identify. the source of any contamination
identified in Pensacola Bay. Surface water and sediment exposure were not addressed in this
BRA due to the comparison to background, tidal influences, and conditions not conducive to
swimming. Complete exposure pathways are known to currently exist at Site 2 for nonsubsistence
fishermen crabbing in the Site 2 area. Table 10-10 lists the potential pathways of exposure to
chemicals detected in tissues evaluated during the BRA and details regarding the rationale for

exposure pathway selection/rejection for the respective media.

10.4.4.4 Exposure Point Concentrations
The EPC is the concentration of a contaminant in an exposure medium that will be contacted by

a real or hypothetical receptor. Determining EPC depends on factors such as:
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Table 10-10
Exposure Pathways Summary
NAS Pensacola Site 2
Pensacola, Florida

Potentially Pathway
Exposed Medium and Selected for Reason for Selection
i Evaluation or Exclusion

Air — Inhalation of chemicals No Surface soil is nonexistent; Site 2 is in Pensacola

Groundwater — Inhalation of No Groundwater is not currently used as a source of
volatilized groundwater potable or industrial water at Site 2; Site 2 is in
contaminants Pensacola Bay

Soil — Dermal contact No Surface soil is nonexistent; Site 2 is in Pensacola
All soil depth intervals Ba;

1"
nt

Sediment — Dermal contact No Although Pensacola Bay is characterized as a
v recreational water body, Site 2 is near a shipping
lane and docking bays. Swimming would not be
ted he

N4
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Table 10-10
Exposure Pathways Summary
NAS Pensacola Site 2
Pensacola, Florida
Potentially Pathway
Exposed Medium and Selected for Reason for Selection

Population Exposure Pathway Evaluation or Exclusion
Potential Current and Air — Inhalation of gaseous No The gaseous air pathway is not considered due to
Future Land Use — Site contaminants emanating from the media sampled; Site 2 is in Pensacola Bay

Recreationists (Child and soil
Adult)

Groundwater — Ingestion of No
- contaminants during potable or

Groundwater is not currently used as a source of
potable or industrial water at Site 2; Site 2 is in

Soil — Incidental ingestion No

Surface soil is nonexistent; Site 2 is in Pensacola
Bay

Surface Water — Incidental No
ingestion during recreational
activities

Although Pensacola Bay is characterized as a -
recreational water body, Site 2 is near a shipping

lane and docking bays. Swimming would not be

expected to occur here.

Sediment — Dermal contact No

Although Pensacola Bay is characterized as a
recreational water body, Site 2 is near a shipping
lane and docking bays. Swimming would not be

Wild game or domestic animals No
— Ingestion of tissue-impacted
by media contamination
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Table 10-10
Exposure Pathways Summary
NAS Pensacola Site 2
Peusacola, Florida
Pathway .
Medium and Selected for Reason for Selection
pulati Exposure Pathway Evaluation or Exclusion

Notes:

As shown by the table above, the ingestion of tissue exposure pathway was selected as an indicator of potential risk. This exposure pathway would
be expected to serve as a sink for environmental contaminants, and these contaminants could bioaccumulate in the tissues. Because detected
concentrations would potentially be greater in tissues than in other media and this exposure pathway is viable, no additional exposure pathways were
addressed.

. Availability of data

. Amount of data available to perform statistical analysis -
. Reference concentrations not attributed to site impacts

. Location of the potential receptor

USEPA Region IV recommends assuming lognormal distributions for environmental data and the
calculation of 95% UCL of the mean for use in exposure quantification. Because of the
uncertainty associated with characterizing potentially nonhomogeneous areas\,\ both the mean
(natural log transformed) and the UCL on the mean for a lognormal distribution are reported for
each COPC identified in Site 2 tissue samples. | In general, outliers have been included in
calculating the UCL because high values seldom appear as outliers for a lognormal distribution.

Including outliers increases the overall uncertainty of the calculated risks and increases the

estimate of the risk conservatively. Although the UCL was calculated and presented in this BRA,
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no UCL is used because the number of samples is less than 10. Therefore, these UCLs have been

included for reference only.

The UCL was calculated for a lognormal distribution as follows:

| {a+(0.55,) +[(Hy 5) (5,)/(@-1)*°1}
UCL =e

where: .

— (Za)/n = sample arithmetic mean of the log-transformed data, a = In(x)
— sample standard deviation of the log-transformed data

— number of samples in the data set

value for computing the one-sided upper 95 percent confidence limit on a
lognormal mean from standard statistical tables (Gilbert 1987)

=
5 <
I

The calculated values for upper 95% confidence limit are presented in Table 10-11 for COPCs
identified in Site 2 tissues. The table also statistically summarizes COPCs identified in tissues at
Site 2, which includes the frequency of detection, mean and standard deyiation of the natural log
transformed data, the H-statistic, the maximum of detected concentration!ls, default concentrations
(discussed below) and the reférence criterion, where applicablé for each COPC. The maximum
of positive detections of each COPC-identified tissue was used to compute the corresponding'
risk/hazard. The value to be applied in subsequent exposure assessments as the EPC is designated
for reference.
N

Analytical results are presented as "nondetects" whenever chemical concentrations in samples do
not exceed the detection or quantitation limits for the analytical procedures. Generally, the
detection limit is the lowest concentration of a chemical that can be quantified above the normal,
random noise of an analytical instrument or method. To apply the above-mentioned statistical

procedures to a data set with reported "nondetects," it was assumed that the chemical was present
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Table 10-11
Statistical Analysis of COPC Detected in Crab Tissue Samples
NAS Pensacola, Site 2
Pensacola, Florida

Natural Log Transformed

Maximum Detect Reference Concentration
E Concentration (mg/kg)
Chemical n mean SD H-Stat UCL (mg/kg) (mg/kg)

Zinc 5 3.741 0.261 2.322 58.99 584

Endrin 5 -1.392 0.793 4.034 ' ND

Notes:

n = Number of samples N

mean = Arithmetic mean or average of detected concentrations inicluding default concentration

SD = Standard deviation for a sample of a population of data,” =~

H-stat = "H" statistic from Gilbert 1987; cuboidal interpolation was used to determine the value in accordance with USEPA Guidance, Calculating the Concentration Term.
ND = Not detected in background.

ucL = 95% Upper Confidené? Level Mean.

10-115



Remedial Investigation Report — Errata
NAS Pensacola Site 2

Section 10 — Baseline Risk Assessment
June 27, 1997

at a default concentration. One-half of the lowest sample quantitation limit and one-half the lowest
reported hit for the specific medium were compared, and the lesser of the two values was used as
‘the default concentration. This default concentration was inserted into all reported "nondetects,"
and the UCL was statistically calculated for this data set. Use of this algorithm as suggested in
RAGS Part A is a reasonable compromise between use of zero and the sample quantitation limit

to reduce the bias (positive or negative) in the calculated UCL. Depending on the standard

deviation and the number of samples, the UCL concentration is sometimes greater than the

maximum concentration detected onsite.

10.4.4.5 Quantification of Exposure

This section describes the models, equations, and input parameter values used to quantify doses
or intakes of the COPCs through the exposure pathways discussed in Section 10.4.4.3. The
models are designed to estimate route- and medium-specific factors, which are multipliéd by the
EPC to estimate chronic daily dose. The intake model variables generally reflect 50th or 95th
percentile values. When applied to the EPCs, these values ensure that the estimated intakes
represent the reasonable maximum exposure (RME). Formulae were der’ivlad from RAGS, Part A,

unless otherwise indicated.

Age-adjusted ingestion factors were derived for the potential future residential receptors (resident
adult and resident child combined) for carcinogenic endpoints. These factors account for the
difference in body weights and exposure durations for children ages 1 to 6, and others ages 7 to

31. The exposure frequency is assumed to be identical for a child and adult.
10.4.4.6 Ingestion of COPCs in Tissues

Quantification of the tissue ingestion pathway chronic daily intake (CDI) for COPCs identified in

edible portions of blue crab tissues is estimated from the genperal equation:
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L = (QUIRXFD(EF)ED)CF)/(BW)AT)
where:
L = ingested dose of COPC (mg/kg-day)
C, = concentration of COPC in tissue (mg/kg)
IR = ingestion rate of tissue (mg/d)
FI = fraction of daily intake from contaminated source (unitless)
EF = exposure frequency (d/yr)
ED = exposure duration (yr)
BW = body weight (kg)
AT = averaging time (d)

Table 10-12 shows the exposure assumptions used in the formulae used to calculate the CDI for

the tissue ingestion pathway based on a non-subsistence fishermen exposure scenario, and Figure

10-27 provides the formulae used. Tissue ingestion exposure parameters for each receptor,

reflective of the RME, are listed beneath the formulae in the figure.

10.4.5 Toxicity Assessment

10.4.5.1 Carcinogenicity and Noncancer Effects X

The USEPA has established a classification system for rating the poé'ential carcinogenicity of
environmental contaminants based on the weight of scientific evidence. The cancer classes are
described below. Cancer weight-of-evidence class "A" (human carcinogens) means that human
toxicological data have shown a proven correlation between exposure and the onset of cancer (in
varying forms). The "B1" classification indicates that some human exposure studies have
implicated the compound as a probable carcinogen. Weight-of-evidence class\B2" indicates a
possible human carcinogen, a description based on positive laboratory animal data (for
carcinogenicity) in the absence of human data. Weight-of-evidence class “"C" identifies possible
human carcinogens, and class “D” indicates a compound not classifiable with respect to it
carcinogenic potential. The USEPA has established slope factors (SF) for carcinogenic
compounds as a “plausible upper-bound estimate of the probability of a response (cancer) per unit

intake of a chemical over a lifetime.”
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Table 10-12
Parameters Used to Estimate Potential Exposures
for Future Land Use Receptors
Future Land Use
Pathway Parameters Resident Adult Resident Child Units

Exposure Frequency 175b 175 days/year

AT-Noncancer

Notes:

USEPA (19892) Risk Assessment Guidance for Superfund Vol. I, Human Health Evaluation Manual (Part
A4)."

Assumes a non-subsistence fisherman exposure frequency of 175 days per year

USEPA (Nov, 1994) RAGS Supplemental Guidance Bulletins.

Calculated as the product of ED (years) x 365 days/year.

Calculated as the product of 70 years (assumed lifetime) x 365 days per year.

Specific guidance from USEPA Region IV (February 11, 1992 New Interim Region IV Guidance).

o
]
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v

/
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Figure 10-27

Formulae for Calculating CDI for Tissue

Tissue INGESTION PATHWAY

Non-Subsistence Fisherman (NSF) Scenario:

Irtissmlagel-6*EFm*ED

agel-6
IFlissudagel-6 =
Bwagel-G
Irtissue.lagc7—3l*EFns*EDagc7-3l
IFtisuela,gd-Jl =
Bwage7-3l
Variable Description Default Value
BW, 16 average body weight ages1-6 15 kg
BW,ge7.3; average body weight ages7-31 70 kg
Ed g6 exposure duration ages1-6 6 years
Ed,, 73 exposure duration ages7-31 24 years
Ef,, NSF exposure frequency 175 days/year
| S tissue intake rate- ages 1-6 7 20,0Q0 mg/day
| PP tissue intake rate- ages 7-31 g 20,000 mg/day

Noncarcinogens — Child-NSF Scenario:

[Cd * {IRyuerngers Ingestion-child
CDIyec = *

ATycc &

Noncarcinogens — Adult-NSF Scenario:

[CJ * {IRssuesager-3s Ingestion-adult
CDlyc4 = *
ATyca
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Carcinogens — Child- and Adult- NSF Scenario:

(lifetime weighted average = IF; cmge16 + Fiiccucrsger.an):
C* {(IFge16 + Fogera) Ingestion-age adjusted
CDI = *
AT,

Note: The formulae above are separated for ease of understanding.
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In addition to potential carcinogenic effects, most substances can also produce systemic toxic
responses at doses greater than experimentally derived threshold levels. For these substances, the
USEPA has derived Reference Dose (RfD) values. A chronic RfD is defined as “an estimate (with
uncertainty spanning perhaps an order of magnitude or greater) of a daily exposure level for the
human population, including sensitive subpopulations, that is likely to be without an appreciable
risk of deleterious effects during a lifetime.” These toxicological values are used in risk formulae
to assess the upper-bound level of cancer risk and noncancer hazard associated with exposure to

a given contamination concentrations. :

For carcinogens, the potential risk posed by a chemical is computed by multiplying the CDI
(as mg/kg-day) by the SF (in reciprocal mg/kg-day). The hazard quotient (for noncarcinogens)
is computed by dividing the CDI by the RfD. The USEPA has set standard limits (or points of
departure) for carcinogens and noncarcinogens to evaluate whether significant risk is posed by a
chemical (or combination of chemicals). For carcinogens, the point-of-departure range is 1E-6
with a generally excepted range of 1E~4 to 1E-6. These risk values correlate with 1 in 10,000 and

1 in 1 million excess cancer incidence resulting from exposure to xenobiotics.

For noncarcinogens, other toxic effects are generally considered possible if the hazard quotient
(or sum of hazard quotients for a pathway — that is, the hazard index) exceeds unity (a value of 1).
Although both cancer risk and noncancer hazard are generally additive (within each target
organ/effect group) only if the target organ is common to multiple chemicals, a thost conservative
estimate of each may be obtained by summing the individual risks or hazards regardless of target

organ. This BRA has taken the universal summation approach for each class of toxicant.

Table 10-13 summarizes toxicological data in the form of RfDs and SFs obtained for each COPC
identified in Site 2 media. Critical studies used to establish USEPA toxicity classifications by

USEPA are shown in the Integrated Risk Information System (IRIS) database (primary soﬁrce)
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and/or Health Effects Assessment Summary Tables (HEAST) Fiscal Year 1994 (secondary
source). In addition, the USEPA Region III, RBC Tables, Third Quarter 1994 were found to
contain toxicological values not listed in primary or secondary sources. Where applicable, these
values were also included in the data base for this BRA.

Table 10-13
Toxicity Data Base Information (in mg/kg)
NAS Pensacola — Site 2
Pensacola, Florida -

Chemical RfDo RfDi Sfo

4.4-DDD NA NA 2.40E01 a

Heptachlor epoxide 1.30E-05 a NA Fkdokkkkk g
Notes
a = The parameters above were listed in the information system (IRIS).
b = The parameters above were listed in the assessment summary Tables (HE)
10.4.5.2 Toxicity Profiles for COPCs at Site 2 N

As required for BRAs by USEPA Region IV, brief toxicological profiles are included for all
COPCs. Most information for these profiles was gleaned from IRIS as a primary source, and
HEAST, as mentioned in the preceding text and toxicological data base information table.
Another primary source of information was USEPA's Screening Concentration Table. Any
additional references are noted specifically in the briefs below (in parentheses). The profiles

summarize adverse effects of COPCs and the amount of the COPC associated with adverse effects.
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This means that the inhalation reference dose (RfD1i), oral reference dose (RfDo), inhalation slope

factor (SFi), and oral slope factor (SFo) are included in the discussion where applicable.

Copper is a nutritionally essential element, necessary for many of the body's enzymes. In the
past, lead pipes and solder were used for residential water pipes, and resulting lead concentrations
in drinking water exceeded the guidelines set by the USEPA. Copper has been used to replace
water pipes in residences due to its lower toxicity to man. Short-term exposure to copper can
result in anemia (the lack of iron), the breakdown of red blood cells, and liver and kidney lesions.
The target organs for copper are the liver, kidney, and red blood cells. Vitamin C reduces copper
uptake from the gut, and other substances can also influence copper uptake. Copper fumes can
cause metal fume fever. The RfD set by the USEPA for copper is 0.0371 mg/kg-day, which is
2.6 mg/day for the average adult (70 kg). In typical vitamin supplements, 2 mg/day is the
approximate dose (NRC 1989) (Klaassen et al., 1986).

Silver is an element often found in marine sediments. Salts of this element can cause blackening
of mucous membranes and eventually the skin. If exposure is not intemfpted, there is no cure for
the darkened pigmentation. USEPA determined that the RfDo is 0.005 mg/kg-day.

Zinc is an essential, ubiquitous element present in food, water, and soil. The average American
daily intake is approximately 12 to 15 mg, and the recommended daily allowance (RDA) is 15 mg.
Excessive exposure to zinc is relatively uncommon and requires exposure to high concentrations.
This element does not accumulate under chronic exposure conditions, and body content is self-
regulated by zinc liver concentrations and absorption mechanisms. Inhalation of zinc dust can
cause metal fume fever, and the primary effect of zinc ingestion (at toxic concentrations) is
gastrointestinal disturbance and irritation. Other effects on the blood, liver, and kidney are
possible at higher concentrations. Twelve grams of elemental zinc per day were not shown to

elicit effects other than gastrointestinal disturbances over two days. Experimental animals have
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been given 100 times the dietary requirements without discernible effects. USEPA determined
that the RfDo is 0.3 mg/kg-day (Klaassen et al., 1986).

Heptachlor epoxide, a pesticide, causes increased liver-to-body weight ratio in beagles. As a
result of this testing, USEPA determined the RfDo to be 0.000013 mg/kg-day. In addition, this
pesticide is a B2 carcinogen, and USEPA determined the SFo to be 9.1 (mg/kg-day)® IRIS.

4,4'-DDT was used historically as a pesticide, and because of its toxicity and tendency to
accumulate in fats, use of this chemical was discontinued in the United States. DDT is a B2
cancer class chemical, having formed tumors in various mouse studies. Noncarcinogenic toxic
effects in the form of liver lesions have also been identified by USEPA. Liver was used as the
critical target organ and effect in DDT studies, which led USEPA to determine the RfDo to be
0.0005 mg/kg-day. The SFo was determined to be 0.34 (mg/kg-day)” IRIS.

4,4'-DDD, a by-product of the pesticide DDT, is a compound typical of halobenzene derivatives.
It is soluble in fat, but not in water, and its target organ is the brain. This .;nalogue of DDT.is the
least toxic of the three primary DDT analogues (i.e., the least likely to cause cancer). Other DDD
effects could include cell death in the liver, fatty change of heart muscles, and kidney damage.
In a study mentioned in Dreisbach, et al., no adverse health effects were observed in workers
exposed to DDT with up to 648 ppm DDT in their body fat. If an individual loses body fat, DDD
concentrations are not stored at sufficient concentrations to induce toxic effects‘.\i‘\l‘his compound
is listed as a B2 carcinogen, and USEPA set the SFo for DDD to 0.24 (mg/kg-day)' (Dreisbach
et al., 1987).

10.4.6 Risk Characterization
Risk characterization combines the results of the exposure assessment and toxicity assessment to

yield qualitative and quantitative expressions of risk for the potentially exposed receptors. "The
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risk characterization is used to guide risk management decisions. The quantitative component
expresses the probability of developing cancer, or is a nonprobabalistic comparison of estimated
dose with a reference dose for noncancer effects. These quantitative estimates are developed for
individual chemicals, exposure pathways, transfer media and source media, and for each receptor
for all media to which one may be exposed. The qualitative component usually involves
comparing COPC concentrations in media with established criteria or standards for chemicals for

which there are no suitable toxicity values.

Generally, the risk characterization follows the methodology prescribed by RAGS Part A, as
modified by more recent information and supplemental guidance cited in the earlier sections of this
document. The USEPA methods are, appropriately designed to be health-protective and tend to
overestimate, rather than underestimate, risk. The risk results, however, are generally overly
conservative, because risk characterization involves multiplying the conservatisms built into the

exposure and toxicity assessments.

This section characterizes the potential health risks associated with- the intake of chemicals
originating from Site 2. The methods are used to estimate the types and magnitudes of health

effects associated with exposure to chemicals.

10.4.6.1 Risk Characterization Methodology

Potential risks to humans following exposure to COPCs are estimated using methods established
by USEPA, when available. These methods are health-protective and are likely to overestimate,
rather than underestimate risk. Risks from hazardous chemicals are calculated for either
carcinogenic or noncarcinogenic effects. Some carcinogenic chemicals may also pose a
noncarcinogenic hazard. The potential human health effects associated with chemicals which may

produce systemic toxic and carcinogenic influences are characterized for both types.
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10.4.6.2 Carcinogenic Effects of Chemicals
The risk attributed to exposure to carcinogens 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 (RAGS Part A):

ILCR = (CDD(SE)
where
ILCR = incremental lifetime cancer risk, a unitless expression of the probability of
developing cancer, adjusted for reference incidence
CDI = chronic daily intake, averaged over 70 years (mg/kg-day)
SF = cancer slope factor (mg/kg-day)™

For a given pathway with simultaneous exposure of a receptor to several carcinogens, the

following equation is used to sum cancer risks:

where
Risk, = ILCR(chem,)+ILCR(chem,) +...ILCR(chem;)
where N\
Risk, = total pathway risk of cancer incidence
IL.CR(chem,) = individual chemical cancer risk

Cancer risk for a given receptor across pathways and across media is summed in the same manner.
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10.4.6.3 Noncarcinogenic Effects of Chemicals

The risks associated with the noncarcinogenic effects of chemicals are evaluated by comparing an
exposure level or intake with a reference dose. The hazard quotient, defined as the ratio of intake

to RfD, is defined as (RAGS, Part A):

HQ = I/RfD
where
HQ = hazard quotient (unitless)
I = intake of chemical (mg/kg-day)
RfD = reference dose (mg/kg-day)

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.

L.

In the case of simultaneous exposure of a receptor to several chemicals, an HI will be calculated
as the sum of the HQs by:

HI = I,/RfD, + L/RID, + ...I/RfD,
where Y
HI = Hazard Index (unitless)
I, = Intake for the ith toxicant
RfD; = Reference dose for the ith toxicant
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10.4.6.4 Tissue Pathway

Exposure to tissues collected at Site 2 was evaluated under one scenario: current and future site
NSF ingesting shellfish 20 g/day for 175 days per year. For noncarcinogenic contaminants
evaluated relative to future site residents, hazard computations were performed separately to
address child and adult exposure. Child and adult exposure to potential carcinogens were

combined as a lifetime weighted average to calculate JLLCR.

Table 10-14 presents the calculated risk and hazard for the tissue exposure pathways. As,shown
in the tables below, an ILCR of 3E-6 (rounded) was identified for the possible carcinogens
detected onsite. HIs of 0.7 and 0.2 were calculated for child and adult exposure to Site 2 tissues,
respectively. The primary contributor to ILCR was heptachlor epoxide, and the primary
contributor to HI was copper. No COCs were identified for this exposure pathway. Because the
ILCR for heptachlor epoxide exceeded 1E-6, it is important to note that the calculations were
based on the maximum concentration detected in Site 2 blue crab tissues. An ILCR based on the
arithmetic average tissue concentration reported for heptachlor epoxide (0.00092 mg/kg) would
not exceed the most stringent USEPA and FDEP threshold (1E-6). “ '

10.4.7 Risk Uncertainty -

This section presents and discusses the uncertainty inherent in the risk assessment process in
addition to medium- and exposure pathway-specific influences. Risk assessment sections are
discussed separately below. Specific examples of uncertainty sources areincluded where

appropriate.

General
Uncertainty is a factor in each step of the exposure and toxicity assessments presented in the
preceding sections. Overall, uncertainties associated with the initial stages of the risk assessment

process become magnified when they are combined with other uncertainties. For example, thé use
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Table 10-14
Risk Projections for COPCs Based on Tissue Ingestion
NAS Pensacola — Site 2
Pensacola, Florida
Potential Future Use
RID used SF used HQ HQ ILCR
Chemical (mg/ke-day) (mg/ke-day) Child —nc Adult —nc lwa—c

0.09

Notes:

HQ = Hazard quotient

ICLR = Incremental lifetime excess cancer risk . -
LWA = Lifetime weighted average

child = Childhood exposure assumptions

adult = Adult exposure assumptions

nc = Noncarcinogen-based exposure assumptions
c = Carcinogen-based exposure assumptions

SF = Slope factors

of the 95th percentile UCL as the EPC is a method of reducing uncertainty with respect to falsely
concluding that insignificant risk is posed. However, a safety factor based\ on the standard
deviation and number of samples is included in the UCL. During the risk\}:haracterizaﬁon
process, individual chemical risk is added to determine the incremental excess cancer risk for each
exposure pathway. Calculation of individual risk projections were based on the UCL. The safety
factor of the incremental risk is the sum of all the individual safety factors. This multiplicative
influence on conservatism, which is inherent in the risk assessment process, is also evident in the

uncertainty factor and modifying factor applied to RfDs. It is not possible to eliminate all
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uncertainties; however, recognizing the uncertainties is fundamental to understanding and

subsequently using risk assessment results.

This section presents the uncertainty of site-specific and medium/pathway-specific factors
introduced as part of the risk assessment process, in addition to other factors influencing the
uncertainty of the calculated incremental excess cancer risks and hazard quotients/indices. Itis .
important to note that the exposure assumptions for the tissue ingestion pathway selectéd in
Section 10.4.4, Exposure Assessment, are highly conservative when compared to ingestion rates
typically recommended by many states' risk assessment guidance. Assumptions are made as part
of the risk assessment process based on population studies and USEPA guidance. This guidance
divides the assumptions into two basic categories: the upper-bound (90 to 95th percentile) and the
mean or 50th percentile (central tendency) exposure assumptions. As discussed in Section 10.4.4,
the RME exposure is based on the upper-bound assumptions. Therefore, risk/hazard calculated
using RME exposure assumptions is generally overestimated rather than underestimated. The

following paragraphs discuss sources of uncertainty pertinent to the exposure pathway evaluated.

Risk-Based Screening .

Prior to addressing risk/hazard for all chemicals detected, screening values were coinpared to
focus the BRA on COPCs which may individually pose a threat to human health. The maximum
concentration detected in tissues was compared to the corresponding screening value. As
discussed previously in this BRA, the comparison used the most conservativeg.creening value
provided b& USEPA Region III, USEPA Region IV, and FDEP for tissue ingestion. Using the
maximum concentrations, along with the low range risk/hazard thresholds, eliminates much of the
uncertainity associated with the potential for adverse cumulative effects. In addition, few COPCs

were identified as a result of the screening comparison.
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Comparison to Reference Concentrations (Background)

Because the BRA’s objective is to estimate the excess cancer risk or health hazard posed by
COPCs, reference concentrations were compared after comparison to screening values. The
maximum concentration detected for each chemical which exceeded its corresponding screening

value was compared to two times the reference concentration, if available. Low frequency of

detection could indicate a contaminant should not be addressed in the BRA. However, all detected '

chemicals which failed both screening comparisons were included as COPCs. Using this
conservative screening approach, COPCs were further evaluated for frequency of detection or
consideration relative to essential nutrient status, where necessary, as part of the medium-specific

uncertainty discussions. Other sources of uncertainty are discussed below.

Additional uncertainty is introduced by comparing site data to nonspecific screening values
reference data. This uncertainty stems from the use of reference concentrations obtained from a
limited number of samples and locations. The limited number of samples and sample locations
increases the uncertainty because natural variability in media mmposiﬁbn may not be fully
characterized. Tidal influences on surface water and sediments in Pelf'siaéola Bay could change
surface water and sediment composition daily, and storms could significantly alter tlie_se media.
Blue crabs are almost continuously exposed to surface water and sediment. These organisms lack
the enzyme nccessary to metabolize some organic contaminants, and the bioaccumulation potential
for many semivolatiles is higher for this species. As previously discussed, blue crabs were
selected as an indicator of risk and hazard for the current and future use NSF receptor. Use of
this ingestion exposure pathway for Site 2 is an upper-bound estimate of human exposure to

COPCs.

Quality of Data
As described in previous sections of this RI report, the DQO was CLP Level IV for all Site 2 RI

sampling. Uncertainty is, however, inherent in a report based on five sample locations. Areas
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conducive to creating a localized contaminant sink (i.e., TOC, grain size, etc.), were targeted with

a biased sampling effort to reduce uncertainty and to err toward conservatism as suggested in .

RAGS Part A.

Due to conditions in Pensacola Bay, saltwater should be considered a source for typical seawater
constituents. The inorganic COPCs (copper, zinc, and silver) are commonly detected in seawater, -
sediment, and marine organisms. Naturally occurring elements can be present at concentrations
in edible marine organisms to such an extent that hematologic analysis can detect elevated

concentrations in individuals who frequently eat seafood.

One duplicate tissue sample was collected and analyzed for the tissue data set, and the maximum
concentration of any contaminant was used as the applicable concentration for the 002-J-0005
sample location. Comparing duplicate sample results indicates that uncertainty present in using
the maximum of the concentrations could result in overestimating the ICLR and hazard index. For
example, heptachlor epoxide was detected at 0.45 and 2.5 mg/kg in samples 002-J-0005-00 and
002-J-0005-01 tissues. The maximum concentration detected for heptziéMor epoxide was 2.5
mg/kg, and as is evident by the duplicate sample results, the concentration ranges from 2.5 mg/kg

down to 18% of the maximum detected at one sample location.

The arithmetic mean concentrations are listed below in mg/kg:

e copper 6.78 N
* silver 0.62

s zinc - 433

« 4,4'-DDD 0.00034

* 4,4'-DDT 0.0045

* heptachlor epoxide 0.00092
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For a detailed description of Site 2 data, refer to Section 7 of this RI.

Characterization of Exposure Setting and Identification of Exposure Pathways

Uncertainty in the exposure assumptions and pathways is due to the use of the high intake rate
selected for shellfish consumption and the extremely conservative exposure frequency (175 days
per year). NSF receptors would not be likely to have two crab boils per week during crabbing
season, which is much less than 175 days per year. The corresponding exposure assumptions and
risk projections are, therefore, highly conservative. Site 2 is accessible by boat, and crabbing does
occur. Crabbing in the area will remain unrestricted for the foreseeable future, so the crab
ingestion exposure pathway was an appropriate, conservative estimate of upper-bound risk
potentially related to Site 2. The exposure assumptions would result in an overestimate of

risk/hazard under anticipated use conditions.

Determination of Exposure Concentrations
Based on the guidance provided by USEPA, EPCs are those concentrations used to estimate CDI.
The uncertainty associated with EPCs primarily stems from their stafistical determination or

imposition of maximum concentrations, described below.

Statistical Estimation of Exposure Point Concentrations

USEPA provided supplemental guidance which outlines a statistical estimation of EPC. These
calculated concentrations are 95% UCL, which are based on certain assumptions. USEPA
assumes that most (if not all) environmental data are lognormally distributed. Uncertainty exists
in this assumption because many environmental data are neither normally nor lognormally
distributed. Generally, the UCL does not apply to data sets with fewer than 10 samples. As a
result, the maximum concentration detected in edible portions of Site 2 blue crab tissues was used
as the EPC for all COPCs. The UCL was presented for comparison only, and the uncertainty in

using UCLs is discussed below.
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The UCL calculation is provided in the Supplemental Guidance to RAGS: Calculating the

Concentration Term, May 1992. This calculation includes the H-statistic, which is based on the

number of samples analyzed for each COPC and the standard deviation of the results. To obtain
this number, the value is interpolated (estimated) from a table. The equation for the H-statistic
has not been provided in the supplemental guidance, nor does the