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1 INTRODUCTION

The purpose of this work plan is to outline the procedures and
methodologies to be used in conducting a Contamination Assessment/
Remedial Activities Investigation®at the Rifle Range Disposal Area
(Site 8) and the Refueler Repair Shop (Site 22) located at the Naval Air
Station (NAS) in Pensacola, Escambia County, Florida. This work plan
has been prepared by Ecology and Environment, Inc., (E 6 E) for the
Southern Division, U.S. Navy, Naval Facilities Engineering Command,
under Contract No. N62467-88-C-0200. The work plan has been developed
based on information and file documents provided by the Navy and on
information gathered by E & E during preliminary site inspections
conducted in January 1989.

E 6 E has developed a phased approach for performing the NAS Pensacola
site investigations. Phase | (Field Screening) is directed toward
identifying the principal area(s) and primary contaminants of concern at
a site, thereby providing a mechanism for focusing of the sampling and
analytical efforts during subsequent phases of the investigation. Phase
ITI (Characterization) is directed toward the formal confirmation and
quantification of the full spectrum of site contaminants (if any),
thereby allowing determination of whether further investigation is
warranted. Thus, the necessity of implementing phases III and IV
(Extent Delineation) will be dependent on the results of phases I and
11. Phases III and IV, if required, will be directed not only toward
fully identifying the horizontal and vertical extents of contamination,
but also toward providing the quantitative data base necessary to
support the screening and evaluation of potential remedial alternatives.
The main objectives/advantages Of this phased approach are as follows:

1-1
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o Efficient identification of those sites where environmental
contamination has actually occurred as a result of past
and/or present operations, thereby allowing non-
contaminated sites to be eliminated from the program in the
most environmentally sound, cost-effective, and timely
manner possible;

0 Focused placement of sampling locations and focused
selection of analytical parameters in later phases of the
investigation, thereby allowing full characterization of
site contamination in the most environmentally sound,
cost-effective, and timely manner possible; and

o Early screening of potential redial alternatives, which,
in turn, allows critical parameters necessary to the
evaluation of these alternatives to be incorporated into
the analytical program in later phases of the
investigation.

It is anticipated that some of the NAS Pensacola sites may not require
investigation beyond Phase 1I, and hence will comprise Contamination
Assessment-type investigations. On the other hand, sites which have

documented contamination will likely require the additional phases of

vork, and hence will comprise a full-scale Comprehensive Environmental

Response, Compensation, and Liability Act (CERCLA) Remedial Investiga- ~
tion (RI)/Feasibility Study (PS). PoL simplicity, the investigations .
for all NAS Pensacola sites will be referred to as contamination
assessment/remedial activities investigations. The final results of

site investigations that do not require study beyond Phase 11 will be
incorporated into a contamination assessment report. [If appropriate,

these sites will be recommended for no further action. The final

results of site investigations that require work beyond Phase II will be
incorporated into an Rl report, which will provide all the information

necessary for the development and completion of an PS.

12 2
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2. SITE DESCRIPTION

21 Site 8--Rifle Range Disposal Area

The Rifle Range Disposal Area (Site 8) is located in the area now
occupied by Building 3561 (see Figure 2-1). This building covers an
area approximately 550 feet by 163 feet. Surrounding the building is an
asphalt parking lot on the eastern, western, and northern sides of the
building. Along the southern side of the building lies a small grassy
area, approximately 175 by 75 feet, between buildings 3561 and 3560 (see
Figure 2-2).

Chain-link fencing surrounds the paved parking area on the northern,
eastern, and western sides. No groundwater monitoring wells are located
in the immediate vicinity of Site 8. [An inactive] NAS Pensacola Supply
Well (No. 1) lies approximately 1,500 feet southeast of this site. The
site is topographically flat with a land surface elevation of approxi-
mately 20 to 25 feet above mean sea level (MSL).

There are several NAS Pensacola sites within the immediate vicinity of
this site. The DDT Mixing Area (Site 24) lies approximately 400 feet to
the north; the Refueler Repair Shop (Site 22) lies approximately 400
feet to the west; and the Transformer Storage Yard (Site 17) lies a-
pproximately 1,500 feet to the southwest.

22 Site 22--Refueler Repair Shop

This site is located In the area northeast and east of Building 1681

(see Figure 2-1). The southeastern corner of the site is [predominantly]
covered by crushed oyster shells, and the northwestern corner is covered

2-1
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by hard-packed gravel, which continues westward. Building 1681 occupies
the southvest corner of the site, and the northern boundary is
demarcated by an unpaved road. The southern edge of the site is .
bordered by an extensive paved area. [Host of the central and northern
portions of the site are] covered by grasses or hard-packed soils.

Along the northeastern edge of the site lies a small stand of wooded
vegetation (see Figure 2-2). A chain-link fence partially surrounds the
site, but access appears to be unrestricted. During E & E’s January
1989 site visit, several areas of stained soil vere observed iIn the
central and southern portions of the site. Petroleum odors vere also
detected in these same areas.

No groundvater monitoring wells exist on site. Several NAS Pensacola
sites lies In the immediate vicinity of this site: the Rifle Range
Disposal Area (Site 8) lies approximately 400 feet to the east; the
Transformer Storage Yard (Site 17) lies approximately 1,200 feet to the
south; and the DDT Mixing Area (Site 24) lies approximately 800 feet to
the northeast. An [inactive] NAS Pensacola Supply vell (No. 1) lies
approximately 2,000 feet to the southeast.
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3. SITE HISTORY

31 Site 8--Rifle Range Disposal Area

The Rifle Range Disposal Area was reportedly used for the disposal of
solid waste (primarily paper) from NAS Pensacola between 1951 and 1955,
and disposal was accomplished by burning and burial (NEESA 1983).

Aerial photographs from 1951, 1958, and 1965, and maps from the 1950s
and 1960s show that a rifle range was located where Building 3561 is
currently located. The aerial photographs from January 1951 reportedly
depict an excavation at the northern end of the rifle range.. However,
the aerial photographs from 1958 and 1965 show the excavated area to be
overgrown with vegetation. No indication of dry garbage disposal is
evident within any of the aerial photographs (NEESA 1983). It has been
reported that dry refuse was placed into a trench measuring 12 feet wide
and 50 feet long by 7 feet in depth, with burning of refuse occurring
overnight.

Building 3561 and the paved area surrounding this building currently
cover the majority of the excavated area that comprised this site 39
years ago. Personnel who installed the building report that no refuse
was encountered during construction (NEESA 1983).

The Naw™s 1AS report of 1983 evaluated the Rifle Range Disposal Area
based on information taken from historical records, field inspections,
and personnel interviews. The IAS report concluded that no further
study of the site was necessary and that the site area did not
constitute a threat to human health or to the environment. These con-
clusions were based upon an assumption that no hazardous materials were

3-1
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disposed of on site. The report further states that no contamination
exists at the site as indicated by aerial photographs, maps, and a site
inspection. No environmental sampling vas performed during the IAS. .

3.2 Site 22—Refueler Repair Shop

Between 1958 and 1977, the NAS Pensacola Public Works Transportation
Department Refueler Repair Shop used the area adjacent to Building 1681
to the east-northeast for disposing of residual fuel from refueler
trucks before repairs. An estimated 19,000 gallons of aviation gasoline
and jet fuel vere disposed of on site over the 19-year period (NEESA
1983). Assuming that the fuel was all high-octane aviation gasoline,
which contains as much as 4.86 grams of tetraethyl lead per gallon,
NEESA estimated that approximately 203 pounds of tetraethyl lead could
have been deposited In the site area over the 19-year period (NEESA
1983).

Geraghty and Hiller conducted a Verification Study of the site In 1984
(G & M 1984) that consisted of the installation of 15 soil borings to
determine the extent of fuel in the subsurface [(see Pigure 3-1)].
During this study, it was reported that the vater table vas encountered
at a depth of 4.5 feet belov land surface. The depths to vhich the soil
brings were completed vas not mentioned in the report, nor was there
any indication that soil samples were collected. Although free product
vas not detected, fuel odors were noted in four soil borings located
approximately 150 feet north-northvest of Building 1681. G & H
concluded that the fuel vas lost by evaporation and any remaining fuel
is immobilized in the unsaturated zone where it wvill continue to undergo
evaporation and biodegradation (G & M 1984). This report recommended
that no further study of the site is necessary.

3-2
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4. CLIMATOLOGY

NAS Pensacola is located in an area that typically experiences a mild,
subtropical climate. This climate is a result of the latitude
(approximately 30° North) and the stabilizing effect of the adjacent
Gulf of Hexico (Wolfe et al. 1988). The average annual temperature
ranges from 55° Fahrenheit (F) in the winter to 81° F in the summer.
Although the annual temperature range is fairly stable, actual daily
values can be more extreme, ranging from less than 7° F in the winter to
more than 102° F in the summer. Thunderstorms occur during®
approximately half the days during the summer months and can cause a 10°
to 20° F drop in temperature within only a few minutes (Wolfe et al.
1988).

Precipitation rates in the NAS Pensacola vicinity are relatively high
with an average annual rainfall of approximately 60 inches. Rainfall
amounts are highest in July and August during almost daily thunderstorms
(averaging 7 inches per month) and lowest during spring and fall
(averaging 4 inches per month; Kennedy 1982). High intensity
thunderstorms are common, producing as much as 3 to 4 inches of rainfall
during a single hour. Evaporation rates are also highest in the summer
months; therefore, potential recharge from heavy summer rains is
reduced. Spring and fall rains are generally less intense but longer in
duration, producing less surface runoff and higher rates of infiltration
and net recharge.

Wind velocities are generally moderate except during thunderstorms
(Carlisle 1960). Prevailing winds are northerly during the winter and
southerly during the summer. An ocean-land temperature differential

4-1
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produces a daily clockwise rotation of the surface wind direction near
the coast, commonly known as the sea-breeze effect (Flood and Associates
1978). Hurricanes and tornadoes are infrequent but can cause
substantial damage to the nearshore environment. Six hurricanes have
passed within 50 miles of Pensacola since 1930.

4-2
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5. BIOLOGICAL RESOURCES

The NAS Pensacola facility consists of approximately 5,800 acres and
encompasses approximately 15 terrestrial and aquatic habitats. The
majority of the land on the eastern side of the facility is developed
for military use or is designated as a historical or cultural resource.
However, the NAS Pensacola installation has approximately 3,500 acres in
natural or seminatural (plantation) condition, primarily in the western
portion of the facility.

91 Regional Biological Resources
511 Terrestrial

Vegetation. The primary vegetated communities of the NAS Pensacola
facility can be considered one of two types: north Florida coastal
strand communities and sand pine scrub communities. The north Florida
coastal strand communities are stabilized coastal dunes with a sand
substrate, vegetatively characterized by the plants Uniola paniculata
(sea oats), Hydrocotyle bonariensis (beach pennywort), Ipomoea
stolonifera (beach morning-glory), Coccoloba uvifera (sea grape),
Quercus geminata (twin live oak), and the stunted shrubs species Yucca
aloifolia (yucca), Opuntia, and Cereus. This community type has been
ranked by the Florida Natural Areas Inventory (FNAI) as locally
restricted and vulnerable to extinction due to developmental activities.
This community type can have three to five distinct habitat types (Wolfe
et al. 1983).

The sand pine scrub community IS a more upland coastal community
characterized by coastal dune formations from an older geologic age with
deep, fine, white sand substrate and the plants Pinus clausa (sand

5-1
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pine), Quercus spp. (scrub oak species, geminata, chaapanii, myrtifolia,
and inopina), Cladonia species, and Ceratiola ericoides (rosemary).

This community type has been ranked by FNAI as imperiled statewide
because of its rarity and because of its vulnerability to extinction due
to some artificial or biological factor. This community type can have
three to five distinct habitats (Wolfe et ak. 1988).

Two other community types may be found in the western portions of the
NAS Pensacola facility. These are flatwoods and sandhill vegetative
communities. Flatwoods vegetation occupies areas vhich were ocean
bottoms in recent geologic times. Primary overstory vegetation is
dominated by Rinus palustris (longleaf pine), Pinus elliottii (slash
pine), and Serenoa repens (saw palmetto). Platwoods communities also
occupy areas of low depressions and small creeks and drainage courses,
but the overstory vegetation is usually replaced by Taxodium ascendens
(pond cypress), Cliftonia monophylla (black titi), Cyrilla racemiflora
(swamp titi) and other hydric or riparian species. Open moist savannah
areas within flatwoods, are dominated by the herbaceous plants
Pinguicula spp. (butterwort), Sarracenia spp. (pitcher-plants),
Uticularia spp. (bladderworts), Polygala spp. (milkworts), and Drosera
spp- (sundews; Wolfe et al. 1983).

Sandhill communities are found in dry soils which are lower in fertility
than flatwoods soils. The overstory of this community type is dominated
by Rinus palustris (longleaf pine), Quercus laevis (turkey oak), Q.
marilandica (bluejack oak), Q stellata (post oak), and Q. falvata
(southern red oak). The understory is dominated by Diospyros virginiana
(wild persimmon) and Crataegus lacrimata (Pensacola hawthorn). The more
abundant herbaceous plants found in moist areas are Pteridium aquilinum
(bracken fern) and Aristida stricter (wire grass). These habitats were
verified with walk-through surveys and ground truthing by the Navy in
March 1986 (Navy 1986).

Freshvater Wletland Vegetation. Much of the geological material
underlying the NAS Pensacola facility is deep, porous sand often
containing”relatively impermeable clay lenses. In combination with high
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annual rainfall, this geologic condition causes the formation of small
areas of perched groundwater. In areas with relatively steep slopes,
groundwater seepage escapes into well-defined stream channels called
steepheads as found near Site 30. In gently sloping areas, the presence
of perched groundwater conditions results in the formation of wetland
bogs, as found near Sherman Field. Wetland or seepage bogs are
characterized by herbaceous plant species as described in the sections
above for flatwoods and sandhill communities. Most of these communities
and other vegetative communities east of Sherman Field have been
considerably altered by development on the base that has changed surface
and/or groundwater flow (NEESA 1983).

Shrub bogs are found within flatwoods, downslope of herbaceous bogs.
These evergreen bogs are dominated by Cliftonia monophylla (black titi)
and/or Cyrilla racemiflora (swamp titi). Associated species include
Clethra almifolia (sweet pepperbush), Ilex cassine (dahoon holly), and
Lyonia spp. (fetterbushes; Wolfe et af. 1988).

Intermittent streams found on NAS Pensacola have lost most of the
original vegetation associated with this habitat. For example, at Site
30, the stream that empties the small swamp into Bayou Grande has lost a
considerable amount of vegetation along the stream banks and near Bayou
Grande as a result of base development. In areas unaffected by
development, hardwoods dominate the canopy around the stream. Such
species as Magnolia virginiana (sweetbay), Illicum floridanum (star
anise), and Smitax boma=nox- (spiked cat brier) are dominants of seepage
or steephead streams (Wolfe et at. 1988).

Biota surveys must be conducted for any wetland or stream habitat that
is influenced by a site to determine which specific flora and fauna may
be affected by site activities.

Birds. A literature search reveals 250 possible. bird species associated
with the area. Thirteen of these species are endangered, and seven are
species of concern (see Appendix C). In March 1986, the Navy conducted
a survey and found 23 species of birds on the NAS Pensacola facility.
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The Navy recorded moderate size rookeries of the great blue heron and

found large numbers of nesting osprey iIn the southvestern portions of

the NAS Pensacola facility. Because of the large number and diversity .
of habitats found around the facility and considering that the

survey vas conducted during a predominantly non-mating season, it 1Is

likely that there are more species of birds using the facility and

surrounding waters as feeding and nesting sites than have been found.

Repiiles and Amphibians. During the 1986 survey conducted by the Navy,
only four out of a possible 3 species of reptiles and amphibians
associated vith the area were identified on the NAS Pensacola facility,
none of which are endangered. A recent check of the FNAI files confirms
that the presence of the gopher tortoise (Gopherus polyphemus) can most
likely be found in suitable habitats on the vestern portions of the
facility (see Appendix O. Most of the reptiles and amphibians that may
be found on the facility can be expected to use the surface’water bodies
In some stage of their life cycle. Any contamination of surface water
bodies can be detrimental to existing populations of reptiles and
amphibians utilizing that water body.

5.1.2 Aquatic

Freshwater. Little is known of the flora and fauna inhabiting the
streams, svamps, and bogs found on NAS Pensacola. These habitats eay
have been significantly altered for drainage control and base
development. Some of the species associated vith aqguatic habitats are
Semotilus atroaaculatus (creek chub), Gambusia affinis (mosquitofish),
and Etheostoma sp. (darters). Birds, mammals, reptiles, and amphibians
that associate with aquatic habitats may also be found in and around
those sites with surface waters (Volfe et ak 1988).

Coastal vetlands. There are no reported coastal marshes or estuarine
vetlands around the NAS Pensacola facility, principally along the lov
energy shores of Bayou Grande. The habitat type is usually dominated by
saltmarsh cordgrass (Spartina alterniflora) or black needlerush (Juncus
roemarianus). A biota survey of these and other potential habitat areas
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will be conducted to determine the extent of estuarine flora and fauna.
Seagrass beds are reported to be present within Big Lagoon along the
southwestern portion of the NAS facility. These grassbheds are composed
primarily of Thalassia testudinum, Syringodium filiforme, and Halodule
beaudettei. Seagrass beds in the area surrounding the facility have not
been historically mapped and very little is known of their composition,
locality, or areal extent. Grass beds of unknown species composition
extending along the north shore of Pensacola Bay in the 1950s
disappeared by 1961. An examination of historical aerial photographs
(see Section 12) may elucidate past distributions of seagrasses.

Plankton. The only existing study of the phytoplankton and zooplankton
in the waters surrounding the NAS Pensacola facility was conducted by
the Navy in Harch 1986. The phytoplankton has been characterized as low
in productivity (as compared to other Gulf coast estuaries), and mainly
dominated by the diatoms Navicula tripuncata, Bacteriastrum. spp.,
Chaetocerus spp-., Thalassionema nitzschoides, and Eiemiaulus spp. The
zooplankton is primarily dominated by Calonoid copepods and benthic
invertebrate larvae. This study is very limited by the fact that
samples were collected with undefined methods and only during the early
spring. This sampling protocol does not define population fluctuations
that are characteristic of low population abundances commonly found in
estuaries during the summer months. Examination of the zooplankton data
results in the same conclusions. It should be pointed out that any
contamination entering Pensacola Bay from either groundwater or surface
water sources may be accumulated in the invertebrate larvae that
predominate most estuarine water bodies.

Benthos. Marine soft-sediment communities are found adjacent to the
northern, eastern, and southern areas of the NAS Pensacola facility in
Pensacola Bay. Although no intensive benthic surveys were conducted
along the perimeter of the facility, surveys at nearby sites by the
Florida Department of Environmental Regulation (FDER) and the Navy have
described the benthic communities within Pensacola Bay as a whole.
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FDER collected benthic samples in most of Pensacola Bay and found that

the sediments were dominated by polychaetes (Aricidea spp., Capitella

Spp-, various spionids, and Haploscoloplos spp.) and bivalves (Anodontia .
alba and Tellina spp.) during most of the year. FDER samples collected

along the wastevater treatment plant outfall show a drastic

drop in species abundance and diversity close to the sewage outfall

(Navy 1986). This indicates that the benthic community might have been
negatively influenced by the sevage outfall.

Samples collected by the Navy (1986) indicate a lov density yet moderate
diversity of benthic infaunal organisms when compared to other estuarine
systems vithin and around the turning basin. A complete comparison of
the Nawy"s data with other literature cannot be made at this time
because their data are not given in numbers per unit area. Hovever, the
Naw"s data reveal that very few deep dvelling organisms reside in the
areas around the turning basin, and a lack of deep dwelling' benthic
organisms may be an indication of a benthic community under stressed
conditions (Luckenbach et at. 1988).
Fish and Srellfish. Early studies of Pensacola Bay have identified 180 .
bony fish species and seven cartilaginous fish species (Cooley 1978).
The 13 most abundant species vere spot (Leiostomus xanthurus), pinfish
Lagoon rhomboides), Atlantic croaker (Micropogonias undulatus), gulf
menhaden (Brevoortia patronus), bay anchovy (Anchoa mitchilli),
longspine porgy (Stenotus caprinus), silver perch (Bairdiella
chrysoura), southern hake (Urophycis floridana), inshore lizardfish
(Synodus foetens), gafftopsail catfish (Bagre marinus), sand seatrout
(Cynoscion arenarius), and spotted hake (Urophycis regia; Heil 1988).
Fish diversity was highest in the more saline vaters near the NAS
Pensacola facility during spring and summer. In the less saline vaters
of East Bay, diversity was lovest in summer and highest during the
winter months. Fish population density was the highest in the more
saline waters, with peaks throughout the summer (Cooley 1978).

Moderate densities of blue crab (Callinectes sapidus), shrimp (Penaeus
duorarum, B. setiferus, and P. aztecus), and oysters (Crassostrea
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virginica) have been collected throughout Pensacola Bay (Heil 1989).
Shrimp are caught in greater abundances near NAS Pensacola because of
the higher salinities. Blue crabs and oysters are more readily caught
in the East Bay area. In fact, the only legal shellfishing areas
recognized by FDNR are in the East Bay area. Scallops (Aequipecten
irradians) are collected only within grassbed areas. No information is
available at this time on where scallops are collected by the general
public and how many are removed. The nearest seagrass beds to the NAS
facility are located in Big Lagoon along the southwest portion of the
facility.

Sport and Commercial Fishing. A moderate amount of commercial fishing
occurs in Escambia county, accounting for 2% of the total Florida
landings for 1980 through 1985 (Navy 1986). The dominant finfish
species in terms of total weight was the black mullet. The most
economically important species of finfish was the red snapper. E & E
examined the commercial landing data for Escambia County for 1987 and
1988 (Heil 1989) and found that the most important commercial species by
weight were black mullet (24% of county landings), brown shrimp (21%),
vermillion snapper (19.5%), red snapper (7.6%), porgies (4.7%), and
amberjack (@%). Other less important commercial fish caught were
Spanish mackerel, sand seatrout, black grouper, spotted seatrout,

blue crab, and squid. These data, as well as the Naw"s data, also
suggest that a significant tuna fishery may be developing in the
Pensacola Bay area (O pounds landed in 1983; 1,582 pounds in 1987).

Sport fisheries data for the state of Florida are not available at this
time due to the lack of a state saltwater fishing license (Heil 1939).

A telephone survey conducted by the U.S. Fish and Wildlife Service ranks
the spotted seatrout as a primary fish species sought by fisherman in
1987. Following this species were king mackerel, red drum, Spanish
mackerel, grouper, red snapper, flounders, and sand seatrout. It is
likely that the sport fishing catch equals or exceeds commercial
landings for species sought by both interests (Navy 1987).
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The estuarine system is a very important element in the life history of

most of the commercial and sport fishing species sought. Between 65 and

90% of all commercially valuable fish species are estuarine dependent .
during some phase of their life cycle. Shrimp, blue crab, and shellfish

are known to release larvae that feed in and around estuaries until

settlement. During early life history stages, the juveniles reside

within seagrass beds or other protected habitats until maturity. Any
contamination of the water or sediments around NAS Pensacola could be

detrimental to fish and shellfish population structure or could be

accumulated by the organisms residing near the facility.

Marine Mammals. Few mammals have been sighted within the area of the

NAS Pensacola facility; most of the 13 species of mammals reported for

the northeastern Gulf of Mexico stay predominantly in Gulf waters. The

Atlantic bottlenose dolphin (Tursiops truncatus), however, has been

sighted regularly off the NAS Pensacola facility. Manatees have been

sighted irregularly, with one recent sighting in the area recorded by

the FNAI in October 1988. A goosebeaked whale (Ziphius cavirostris) was

reported stranded on Santa Rosa Island, and a pilot whale (Globiccphala —
macrorhynchus) was found stranded on a beach near Pensacola (Navy 1986). '

Although no surveys of marine mammals have been conducted, it can be
assumed that they are quantitatively ranged as uncomson tO common in
abundance within the waters surrounding the NAS Pensacola facility.

Threatened and Endangered Species. A number of threatened and
endangered species (see Appendix C) have been identified in the vicinity
of the NAS Pensacola facility. Many rare, threatened, and endangered
species are associated vith the wetland or bog habitats found on NAS
Pensacola. A total of 57 occurrences for six plant species were
recorded In an inventory conducted by FNAI (1988b) of the NAS Pensacola
facility (see Appendix 0. Host of these plants were found in the area
around Sherman Field and habitats to the west. Any site remediation
and, more importantly, any assessment of environmental endangerment must
consider the water level requirements of rare and endangered plant
species, the foraging activities of birds in the waters surrounding the

5-8 ()

[Bold items enclosed in brackets denote
recycled paper changes to last version of document]...., and emironment




NAS Pensacola facility, and nesting and feeding animals on the facility
grounds. Complete biotic surveys may be necessary to determine the
presence of threatened or endangered species and potential pathways of
contamination to these species.

5.2 Site-Specific Biological Resources

Sites 8 and 22 have been completely altered €or base activities. Site 8
has been covered with Building 3561 and an asphalt parking area. [Host
of Site 22 has been cleared of trees and native vegetation. The
southern and southwestern areas of the site are covered by an asphalt
parking area, and the southeastern site area is predominantly covered by
crushed oyster shells.] It is not expected that faunal species native
to NAS Pensacola will utilize these sites for anything more than as a
migration corridor.
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6. SURFACE WATER HYDROLOGY

61 General Occurrence and Significance of Surface Water

The NAS Pensacola facility is located on a coastal peninsula bounded by
Bayou Grande to the north, Pensacola Bay to the south and east, and Big
Lagoon to the southwest. Pensacola Bay and Big Lagoon are partially
separated from the Gulf of Mexico by Santa Rosa Island and Perdido Key,
both of which are barrier islands.

Surface soils consist primarily of permeable sands which allow rapid
infiltration of precipitation. This direct infiltration limits stream
formation and constitutes the major source of recharge to the underlying
Sand-and-Gravel Aquifer.

There are no naturally occurring perennial streams on NAS Pensacola;
however, there are approximately 10 naturally occurring intermittent
streams and numerous artificial drainage pathways which include many
stormwater outfalls. Discharge 1s mainly to the south into Pensacola
Bay; however, some small intermittent streams discharge into Bayou
Grande to the north from Sherman Field and Chevalier Field (USGS 1970a,
1970b).

The southwestern and northern portions of NAS Pensacola contain areas of
freshwater wetlands. These are particularly sensitive areas formed by
the intersection of the water table with the land surface. These
systems are defined by and dependent upon a dynamic water-cycle, with
periodic inundation and exposure corresponding to seasonal fluctuations
in the water table.
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The discharge of surface waters into Pensacola Bay, Bayou Grande, and

the coastal wetland areas presents the potential for transport of

contaminants into these systems. This could have a significant impact .
on seagrass and other sensitive plant communities, as well as on shell

fishing, recreational fishing, and swimming in these coastal zones.

Discharges, either through the surface water or groundvater, into
wetland areas found on site could also have a significant impact on the
biotic communities that are dependent on those habitats.

62 Site-Specific Surface vater Considerations

There are no surface water bodies in the immediate vicinity of either
site 8 or 2. Both sites are relatively flat and have been cleared
and/or paved to some degree[; the maximum amount Of fill In any asphalt-
or concrete-paved areas on these sites IS an approximately 3-inch
sand/clay structural base]. Surface runoff is expected to occur into
the storm sever drainage systems found at each site for parking lot
runoff. Site 22, hovever, tends to pond runoff on the areas covered
with crushed oyster shells during heavy rains.

The surface vater bodies nearest to sites 8 and 22 are the Golf Course
Pond, which lies approximately 0.33 mile to the north, and Pensacola
Bay, which lies approximately 0.75 mile to the south.
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7. PHYSIOGRAPHY AND HYDROGEOLOGY

71 Physiography and Regional Hydrogeology

7.1.1 Physiography

NAS Pensacola is located in the Gulf Coastal Lowlands Subdivision of the
Coastal Plain Province physiographic division (Brooks 1981). The 5,800-
acre facility is located on a peninsula bounded on the east and south by
Pensacola Bay and Big Lagoon and on the north by Bayou Grande. The most
prominent topographic feature on the peninsula is an escarpment or bluff
which parallels the southern and eastern shorelines and on which Fort
Barrancas was built. In the eastern portion of NAS Pensacola the bluff
runs north-south just to the west of Chevalier Field. Seaward of the
escarpment is a nearly level marine terrace with surface elevations of
approximately 5 feet above MSL. The central part of the peninsula,
located landward of the escarpment, is a broad gently rolling upland
area with surface elevations up to 40 feet MSL (USGS 1970a, 1970b).
Sandy soils occur throughout the NAS Pensacola area. As a result, most
of the rainfall infiltrates directly into the subsurface. Consequently
there are few streams or surface water bodies on the peninsula.

712 Regional Eydrogeology

There are three principal hydrogeologic units of importance which
underlie the NAS Pensacola. These are, in descending order, the
Surficial Aquifer, the Intermediate System, and the Floridan Aquifer
System.
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7.1.2.1 Surficial/Sand-and-Gravel Aquifer

The Surficial Aquifer occurs from land surface to a depth of
approximately 300 feet at NAS Pensacola and is composed of a sequence of
unconsolidated to poorly indurated clastic deposits (Wagner et at.

1984). In this portion of Florida, the Surficial Aquifer constitutes an
important source of water supply and is called the Sand-and-Gravel
Aquifer (Southeastern Geological Society [SEGS] 1986). [Based on the
total dissolved solids (TDS) content of groundvater from vells that tap
the Sand-and-Gravel Aquifer in southern Escambia County (Clemens ct at-
1989), the groundvater iS classified as Class G-1 (FDER 1988b)]. The
sediments making up this aquifer belong to all or part of the Pliocene
to Eolocene Series which, in this area, consist mainly of the Citronelle
Formation overlain by a thin cover of marine terrace deposits. Given
that the Sand-and-Gravel Aquifer is contiguous with land surface and
recharge occurs principally by the direct infiltration of precipitation,
the aquifer is particularly susceptible to contamination from surface
sources. In the NAS Pensacola vicinity, the Sand-and-Gravel Aquifer 1Is
made up of three zones based on contrasting permeabilities. These zones
are referred to as the surficial zone, the low permeability zone, and
the main producing zone (Vilkins et atk. 1985).

Surficial Zone. The surficial zone is contiguous vith land surface and
contains groundwater under water table or perched vater table
conditions. The results of numerous borings conducted at NAS Pensacola
(G & M 1984, 1986) indicate that the surficial zone ranges in thickness
between 40 and 70 feet and consists of tan and brown, fine- to
medium-grained quartz sand. Depth to the water table within the
surficial zone is variable depending on location and ranges from less
than 1 foot near surface water bodies to more than 20 feet in areas of
higher elevation. In general, the direction of ground vater flow is
controlled by the topography and by discharge to surface water bodies.
Consequently, shallow groundwater in the surficial zone moves toward
areas of lower elevation and/or the nearest surface vater body.

Overall, the surficial zone has a high permeability. Numerous aquifer
(slug) tests and laboratory permeability tests conducted on wells in or
sediments from the surficial zone at NAS Pensacola yielded hydraulic
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conductivity values ranging from 16 to 56 ft/day (G & M 1986).
Horizontal groundwater flow velocities in the surficial zone will depend
on site-specific hydraulic conductivities and horizontal hydraulic
gradients; however, velocities would generally be expected to be high.

Lov Permeability Zone. Underlying the surficial zone is a zone of lower
permeability sediments dominated by clay and silt-sized material. This
zone 1is referred to as the low permeability zone. At NAS Pensacola,
this zone is generally composed of gray to blue, sandy, silty, slightly
fossiliferous (shelly) clay and clayey sand ranging in thickness from 8
to 40 feet (G & M 1984, 1986).

The results of laboratory permeability tests conducted on samples from
this zone indicate that vertical hydraulic conductivities are low,
ranging from 4.2 X 10 10 9.9 x 1072 ft/day. Thus, the low
permeability zone probably functions as a confining or semiconfining
unit inhibiting the flow of groundwater between the surficial zone and
the underlying main producing zone. The low permeability zone has been
encountered in at least 16 borings at widely spread locations throughout
NAS Pensacola (G & M 1984, 1986). Although additional boring or
geophysical techniques would be required to confirm its presence at a
given location, it is likely that this unit is ubiquitous at NAS
Pensacola. Few, if any, wells are open to the low permeability zone at
NAS Pensacola; thus, no information is available regarding groundwater
flow direction.

Main Producing Zone. The bottom portion of the Sand-and-Gravel Aquifer
i1s called the main producing zone and consists mainly of sand and gravel
interbedded with thin beds of silt and clay. The depth at which the
main producing zone is encountered is somewhat variable, ranging from 60
to approximately 120 below land surface (BLS) at NAS Pensacola. This
zone generally has the highest permeability characteristics due to
thicker and more persistent sand and gravel beds, and is tapped by most
of the major wells in the Pensacola area (Wilkins et al. 1985). NAS
Pensacola has three supply wells which produce water from this zone;
however, due to high iron content in the water, the wells are
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infrequently used (G & M 1986). The principal sources of water for NAS
Pensacola are wells located at Corry Field, approximately 3 miles to the
north. The thickness of the main producing zone can be highly variable;
however, it is estimated to be up to about 100 feet at NAS Pensacola.
Insufficient data exist for vells open to the main producing zone at NAS
Pensacola to determine direction of groundvater flow vithin this zone;
however, the flov direction is assumed to be generally southvard under
ambient conditions. Pumpage of the supply wells vould locally cause
groundvater in this zone to flow tovard the vells.

As a result of the overlying low permeability zone, groundvater vithin
the main producing zone occurs under confined or semiconfined
conditions. At one nested well location on NAS Pensacola (east of
Building 648), the water level elevation in a vell open to the main
producing zone is approximately 7 feet lower than that in an adjacent
vell open to the surficial zone (6 & M 1986). This indicates that a
significant dovnvard hydraulic gradient exists between these two zones.
Thus, a considerable potential exists for vertical groundvater flow from
the surficial to the main producing zone at this location. It is not
known to what extent this potential exists elsewhere at NAS Pensacola.

7122 Intermediate Systea

The lover limit of the Sand-and-Gravel Aquifer coincides vith the top of
a regionally extensive and vertically persistent hydrogeologic unit of
much lower permeability. This unit is referred to as the Intermediate
System. In the vicinity of NAS Pensacola, the top of the Intermediate
System generally lies within the sediments termed Miocene Coarse
Clastics or corresponds to the top of the Upper Member of the Pensacola
Clay and occurs at a depth of approximately 300 feet (Uilkins et al.
1985). In general, the Intermediate System consists of fine-grained
sediments, and functions as an effective confining unit vhich retards
the exchange of water between the overlying Sand-and-Gravel Aquifer and
the underlying Floridan Aquifer System (SEGS 1986). The entire sequence
is primarily poor to non-water bearing. However, relatively thin beds
of sand which exist within the unit may yield small quantities of water.
In the NAS Pensacola area the Intermediate System is approximately 1,100
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feet thick and is composed of the lower portion of the Miocene Coarse
Clastics, the Upper Member of the Pensacola Clay, the Escambia Sand
Member of the Pensacola Clay, and the Lower Member of the Pensacola

Clay, all of Miocene Age.

7123 Floridan Aquifer System

Immediately underlying the Intermediate System and occurring at a depth
of approximately 1,500 feet BLS at NAS Pensacola is the Floridan Aquifer
System. The Floridan Aquifer in this area is composed of the Middle to
Lower Miocene Chickasawhay Limestone and undifferentiated Tampa Stage
Limestone. Groundwater within the Floridan Aquifer in this area is
highly mineralized and is not used for water supply (Wagner et al.

1984).

7.2 Site Bydrogeology

In the immediate vicinity of sites 8 and 22, the surficial zone of the
Sand-and-Gravel Aquifer occurs from land surface to depths of
approximately 40 to 60 feet. The lithologic descriptions of cuttings
collected during the installation of 16 monitoring wells associated with
Site 1 (the landfill), located 0.25-mile north of sites 8 and 22,
indicate that the zone primarily consists of tan to brown, fine- to
medium-grained sand. Water table conditions would be expected to occur
at approximately 5 to 10 feet BLS. Based on water level elevations
measured by E & E during the 1990 Phase | investigation at Site 1 and
Site 24 (DDT Mixing Area), the direction of shallow groundwater flow in
the vicinity of sites 8 and 22 generally would be expected to be to the
north.

Immediately underlying the surficial zone in the vicinity of these
sites, and extending to depths of 48 to 100 feet, is the low
permeability zone of the Sand-and-Gravel Aquifer. Based on the cuttings
from the installation of deep wells 43, 44, and 45, at the landfill,
this zone is primarily consists of gray to dark gray clay with very thin
beds of fine to coarse quartz sand and shell fragments. Clay samples,

7-5

[Bold items enclosed in brackets denote
changes to last version of document]



collected from this zone during the installation of these three

deep wells, vere tested in the laboratory, and hydraulic conductivities
were determined to range from 5.7 X 1078 t0 35 x 107 ca/sec (1.6 x
1074 t0 1.0 x 107} £t/day).

Although water level elevation data collected from the deep wells during
the 1986 Characterization Study are not provided in the final report, it
Is stated that an upward vertical gradient was observed im well clusters
at the north end of Site 1, and a downvard gradient in a well cluster to
the south. Based on these qualitative descriptions, it can be expected
that the low permeability zone functions as a confining or
semi-confining unit, restricting the flov of groundvater between the
surficial zone and the underlying main producing zone. The direction of
groundvater flov within the low permeability zone is unknovn (G & M
1986) .

The top of the main producing zone occurs at depths between 48 and 100
feet, based on deep well data in the vicinity of Site 1. The three deep
vells GM43, GM44, and GM4S5S, are open to the upper portion of this zone
and screened at 63 to 68, 53 to 58, and 102 to 107 feet BLS,
respectively. As mentioned above, water level data for the deep wells
are not provided; however, it is reported that both downvard and upvard
gradients were observed between the surficial and main producing zones,
and a slight horizontal gradient is oriented to the south in the main
producing zone (G & M 1986).
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8. PROJECT MANAGEMENT PLAN

The Generic Project Management Plan (GPMP) defines the technical
approach and schedule as well as the qualifications of personnel who
will be directing and performing this Contamination Assessment/Remedial
Activities Investigation. This work plan will incorpor