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EXECUTIVE SUMMARY

As part of the US. Naw"s Installation Restoration Program, Phase
I of the Contamination Assessment/Remedial Activities Investigation vas
conducted for the North Chevalier Disposal Area (Site 11), located on
the Naval Air Station in Pensacola, Florida. This work vas performed by
Ecology and Environment, Inc., (E & E) under contract to the U.S. Navy,
Southern Division, Naval Facilities Engineering Command.

Site 11 occupies an approximately 18-acre area adjacent to an arm
of Bayou Grande north of Chevalier Field. At the center of the site are
two large, pre-fabricated buildings (buildings 3627 and 3628); Building
3445 is located on the southwestern corner of the site. The area around
buildings 3627 and 3628 is paved with asphalt. A new paved road runs
north-south through the site. Previous activities at Site 11 that may
have resulted in potential source areas include landfilling and disposal
and burning of industrial wastes in the central and northeast portions
of the site and possibly aircraft salvage or maintenance in the
southwest portion.

The purpose of the Phase 1 investigation vas to identify principal
areas and primary contaminants of concern at the site and to provide
recommendations for subsequent phases of investigation. The Phase 1
fieldwork included a site reconnaissance, habitat/biota survey, surface
emissions survey and air particulate sampling, asbestos survey,
radiation survey, geophysical survey, utilities survey, the collection
and analysis of soil and groundwater samples, and a hydrologic
assessment.

Soil and groundwater contamination are present on and in the
vicinity of Site 11. The combined results of E & E's Phase 1
Investigation and Geraghty and Hiller's (G & M’s) 1984 and 1986
Investigations indicate that Site 11 contamination is generally

1
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videspread. Metals (chromium, zinc, lead, copper, and arsenic), total
recoverable petroleum hydrocarbons (TRPHs), volatile erganic coupounds
(VOCs), polynuclear aromatic hydrocarbons (PAHs), urd phenols are the ‘
primary contaminants. Polychlorinated biphenyls (PCBs) are present
belov detection limits in one or more soil, groundwater, and sediment
(Site 30) samples collected on or in the vicinity of Site 11. A
potential source of radiation contamination exists In the east portion
of Site 11 (approximately 50 feet east of Building 3628), where an
elevated radiation reading of 40 t0 45 uR/h vas obtained during the
radiation survey. BHowvever, the nature of the source material and the
extent of the contamination are unknown.

Detected contamination, other than radiation contamination, IS
clearly associated vith past activities st Site 11 including industrial
vaste disposal and burning and landfilling, These sources of
contamination, other than radiation contamination, are likely impacting
the south arm of bayou Grande, as the results of Site 30 Phase |
sediment and surface water saspling indicate.

Elevated levels of metals (including arseaic and lead), TRPHs,
several VOCs, PAHs, and phenols vere detected INn on-site soil sample8
over a large area of the site. Metals contamination of unsaturated-tone ‘
soils 1s nearly ubiquitous at Site 11 south of buildings 3627 and 3628.
The combined TRPH, PAR, and phenol contamination OF soils in the
unsaturated zone exists over the entire site, except in the extreme
north portion and in the area of soil borings B0O7, BOO8, and B0OO9Y.

Soil contamination detected at Site 11 may be a result of past on-site
activities, including industrial vaste disposal and burning and
landfilling. It is also apparent that Bayou Grande has been impacted by
Site 11 soil contamination--sediment samples collected during the
corresponding Phase | investigation of Site 30 exhibited elevated levels
of metals, TRPHs, PAHs, and phenols.

Metals concentrations, exceeding either the respective Florida
Primary Drinking Water Standards or Florida Groundwvater Guidance
Concentrations, are videspread in Site 11 groundvater samples; this
widespread occurrence probably partially reflects that turbid temporary
vell groundwater samples were not Filtered prior to acid preservation.
Hovever, the dist-::ution of elevated total lead, chrociul, zine, and

0oge3sl 2 .
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copper concentrations in Site 11 groundwater samples suggests that the
central and south areas of the site, near buildings 3627 and 3628, and
3445, respectively, represent at least sources of metals contamination
In the aquifer matrix sediments, if not also a source of actual
groundwater contamination. Site 11 groundwater metals Contamination is
clearly impacting Bayou Grande--surface water samples collected during
the corresponding Phase | investigation of Site 30 exhibited arsenic,
chromium, and zinc at levels exceeding Florida water quality standards.

Widespread TRPH contamination of groundwater in the central and
south portions of the site, VOC contamination in the northeast and south
portions of the site (and at different depths within the Sand-and-Gravel
Aquifer), and PAR and phenol contamination in the northeast portion of
the site are probably attributable to on-site sources. It is possible
that some voc, PAH, and phenol contamination in the extreme south and
southeast portions of Site 11 may also represent potential off-site
sources impacting Site 11 and Bayou Grande.

3
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1. INTRODUCTION

This Interim Data Report presents the findings of the Phase 1
Investigation activities performed for the North Chevalier Disposal Area
(Site 11), located at the Naval Air Station (NAS) in Pensacola, Escambia
County, Florida. This report hes been prepared by Ecology and
Environment, Inc., (E & E) for the Southern Division, U.S. Navy, Naval
Facilities Engineering Command, under Contract No. N62467-88-C-0200.
The information presented in this report is based on information and
file documents provided by the Navy and on information gathered during
the Phase | fieldwork conducted on the site from October 1990 to
February 1991. The investigation vas conducted in accordance vith the
administrative documents prepared by E & E for this project, which
include the [June 1990] Project Management Plan, [June 1990] Site
Management Plan, [July 1990] Generic Quality Assurance Project Plan
(GQAPP), [July 1990] General Health and Safety Plan, and [June 1990]
Contamination Assessment/Remedial Activities Investigation Vork
Plan—-Group B with appended Site-Specific Health and Safety Plan and
Site-Specific Quality Assurance Plan. [All references to these
documents in this report apply only to the 1990 versions.]

Site 11 occupies an approximately 18-acre area adjacent to an arm
of Bayou Grande north of Chevalier Field (see figures 1-1 and 1-2). At
the center of the site are two large, pre-fabricated buildings
(buildings 3627 and 3628); Building 3445 is located on the southwestern
corner of the site. The area around buildings 3627 and 3628 is paved
with asphalt. A new paved road runs north-south through the site.
Previous activities at Site 11 that may have resulted in potential
source areas include landfilling and disposal and burning of industrial
wastes in the central and northeast portions of the site and possibly
aircraft salvage or maintenance in the southwest portion.

1-1
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recommendations for subsequent phases of investigation. The Phase I

fieldvork included a site reconnaissance, habitat/biota survey, surface

emissions survey and air particulate sampling, asbestos survey, .
radiation survey, geophysical survey, utilities survey, and the

collection and analysis of soil and groundvater samples. In addition, a

hydrologic assessment performed at the site included the determination
"ofgroundvater and surface vater elevations, groundvater flow direction

and hydraulic gradient, and surface vater flov rates. The recommenda-

tions for additional vork at this sSite are presented vith this submittal

under separate cover.

1-4
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2. INVESTIGATION METHODOLOGY

21 AERTIAL PHOTOGRAPH AND EXISTING DATA ANALYSIS

Prior to the initiation of fieldwork, E & E personnel examined all
available aerial photographs of NAS Pensacola for past and present
conditions, features, and developments that might have had direct
relevance to the fieldwork methodology. The aerial photograph analysis
task involved assembling and stereoscopically analyzing historical
photographic imagery and topographic maps available for the site area.
Photographs were scaled to allow analysis of past and present surface
conditions, drainage, and land use. The aerial photographs used in the
analysis are listed in Table 2-1. The photographs were analyzed to
obtain information regarding the evolution of site features that might
have affected hydrologic conditions and to aid in the performance of
such tasks as field reconnaissance and monitoring.well placement.

2.2 SITE RECONNAISSANCE

A field reconnaissance survey was conducted on and around the site.
Available aerial photographs and maps were used as guides in locating
surface features. Visual inspections were made of surface conditions,
vegetation, surface drainage patterns, areas of exposed site debris, and
leachate seeps. These observations of surface conditions on the site
were used to update the site map. During the reconnaissance survey, the
field team identified areas which presented the most suitable conditions
for the establishment of survey grid baselines. The use of a grid
system as part of the Phase 1 field investigation is discussed in the
following sections.

The reconnaissance survey team utilized radiation and air moni-
toring equipment during walkovers of site areas, In accordance with

2-1
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Table 2-1

PEOTOGRAPES AND NAPS USED IN THE ARRIAL PHOTOGRAPE ANALYSIS
HAS PENSACOLA SITE 11

Photograph/Map
Source Wunber Cate Scale
NAS Pensacola Public Works Department 1276833 2/9/90 1:2,400
1276835 2/5/90 1:2,400
1276836 5/22/86 1:2,400
1276912 1:2,400
rlerida Department ¢f Tramspertation re=3886=13-0) 10/26/89 1:24,000

PD~-3886-123-04 10/26/%9 1:24,000
re=-3618=-12-03 11/21/86 1: 24,000
Po—-3618=-12-04 11/21/06 1:24,000

PO=3109=12-03 9/22/83 1:24,000

PD-3109-12~04 9/22/03 1:24,000
P-2684-129-04 3/9/81 1:24,000
D~2684-129-05 3/9/81 1:24,000
ro-1888=11~03 4/28/76 1:24,000

-1888-11-04 4/20/76 1:24,000

PO=1331=i1=03 5/4/73 1:24,000
ro=-4331-11-44 5/4/73 1124,000
-868-5-08 4/6/70 1:24,000
-068~4-09 4/6/70 1:24,000

D-616-8-03 3/25/68 1:24,000
n-616~8-04 3/25/88 1:24,000
-205-8-01 10/8/64 1:12,000
PD-285-8-03 10/8/64 1:12,000
Mms-7054-3-1 18/12/61 1:24,000
M-7054=-3-2 10/12/61  1:34,000
U.S. Departaent of Agriculture Crr-1v-74 1/3/58 1:24,000
Crr-4n-17 1722751 1:24,000
West Plorida Regiosal Plamming Couscil PD-3618-12-03 11/21/86 1:4,800

EASPIUR : /3277

Source: Bcology amd Enviromment, Ine,, 1991.

2-2
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Section 6.1.1 of the GQAPP. Area "hot spots" were located, flagged, and
identified on a site map for future reference. All findings of the
physical reconnaissance were mapped in detail and recorded in the field
logbook.

23 HABITAT/BIOTA SURVEY

A habitat/biota survey was conducted for the site, as well as an
evaluation of applicable literature pertaining to NAS Pensacola. During
the physical reconnaissance, an E & E biologist/ecologist determined the
on-site terrestrial and aquatic habitats and the surrounding habitats
that could be affected by off-site contaminant migration. During the
walkover survey, rare, threatened, and endangered species and their
potential habitats were identified, and general site conditions were
evaluated regarding the site’s ability to support viable populations of
plants and animals.

2.4 ASBESTOS SURVEY

An ashestos survey was conducted on site during the habitat/biota
survey. This survey consisted of [visually] locating and identifying
suspect building materials [(i.e., insulation, shingles, tiles)] that
could potentially contain ashestos. Samples were collected for analysis
In areas where suspect materials were identified.

2.5 SURFACE EMISSIONS SURVEY AND PARTICULATE AIR SAMPLING

Following the establishment of the survey grid network (discussed
in Section 2.7), a surface emissions survey was conducted using organic
vapor analyzer (OVA) air monitoring equipment. The survey was conducted
In accordance with Section 6.1.1 of the GOAPP. Measurements were made
at each established grid point, and readings were recorded in the field
logbook. In addition, preliminary air screening was conducted with a
particulate monitor to determine if the site represents a source of
particulates in the air. The air sampling was conducted in accordance
with Section 6.1.[1] of the GOAPP.
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26 RADIATION SURVEY

Polloving the establishment of the survey grid network (discussed
in Section 2.7), a radiation survey vas conducted using a Bicron
micro-R-meter. The survey vas conducted In accordance vith Section
6.3.[6) of the GQAPP. Measurements vere made at each established grid
point, and readings vere recorded in the field logbook.

2.7 GEOPHYSICAL SURVEY

Metal detector, magnetometer, and electromagnetic terrain
conductivity surveys were conducted 8t Site 11 and surrounding local
areas. The metal detector survey was conducted using a standard,
portable metal detector/pipe locator; the magnetometer survey was
conducted using a Geometrics G-856AX proton precession msagnetometer,
vhieh measures the earth’s total magnetic field near the surface iIn
units of gaemas. The electromagnetic terrain conductivity surveys were
conducted using the EX-31 and EM-34 Geonics, Ltd., instruments. (The
electromagnetic surveys are discussed iIn this report as the EX¥-31 and
Bn-34 surveys.)

The EX-31 conductivity instrument measures the apparent terrain
conductivity allowing quick sereening for changes in conductivity
potentially associated vith buried utilities Or changes iIn soil
conditions due to lithology, vater content, or leachate plumes, if
present. The EX-31 has a fixed intercoil spacing of 12.1 feet vhich
yields an effective =xploration depth of approximately 19.7 feet.
Operation of the En-31 in the horizontal dipole (shallov) mode yields an
effective exploration depth of approximately 98 feet. Operation of the
EM-34 iIn the horizontal dipole (shallov) made at intercoil spacings of
10 and 20 meters (R.8 and 65.6 feet, respectively) results iIn
exploration depths of 246 feet and 4.2 feet.

The survey effort required the initial establishwent of a grid
systea over the study area. TO construct the grid, the site vas
subdivided into tve subsections (grids A and B) so that subgrid
baselines could be established along existing rosdvays. Bach subsection
vas then gridded with spacings based on 100-foot centersS. Baseline
transects were established using a transit survey instrument and flagged
at 50-foot Intervals. Each grid system was completed relative to an
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arbitrarily established origin point using a Brunton compass and tape
measure. Grid points were flagged and numbered as follows:

Grid X, N (or S) Ny + ¥V, E (orW) n, *+ 2z,

where :
X = Grid letter;
T Distance in 100-foot increments north (N) or south (S)
from the origin point;
n, = Distance in 100-foot increments east (E) or west (W)

from the origin point;

Additional distance in feet north or south from the
nearest previously located 100-foot increment from the
grid origin; and

zz = Additional distance in feet east or west from the
nearest previously located 100-foot increment from the
grid origin.

In the case of grid points located at even 100-foot increments from the

. origin, yy and zz = 00. Figure 2-1 shows the location of the two survey

grids and origin points established on Site 11.

The geophysical survey was performed in accordance with field
methodologies and data interpretation techniques discussed in Section
6.2.1 of the GQAPP, except during performance of the EM-34 surveys,
readings were recorded at intercoil spacings of 10 and 20 meters, rather
than the 10- , 20- , and 40-meter spacings specified in the GQAPP.

The EM-31 and magnetometer surveys vere conducted by obtaining
measurements at 25-foot intervals with respect to the flagged locations.
En-34 readings were obtained at each SO-foot interval grid point
location. The geophysical data were used in conjunction with other
background data to identify: the location and lateral extent of
potential, buried debris and landfilling activities on site; and the
potential location of subsurface contaminant plumes and leachate
streams.

2.8 UTILITIES SURVEY
Prior to conducting any augering, boring, or drilling, E & E
located all underground cables, pipes, utilities, and other subsurface
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features that could potentially be damaged, create a safety hazard, or
otherwise hinder fieldwork. The appropriate authorities (e.g., NAS
Pensacola Public Works and Southern Bell) were contacted to identify the
location of all underground utilities in the site area. In addition,

E & E examined available maps and documents and conducted a metal
detector survey to determine the presence of any other potentially
hazardous subsurface features on site. The locations of all underground
utilities and other obstructing features were marked with surveyor
flags, fluorescent paint, or by other methods, as appropriate.

2.9 DATA ANALYSIS

Information obtained from the results of the above-described
physical surveys was given primary consideration in the development of
placement strategies for the Phase I soil borings and temporary
monitoring wells. Prior to establishing the Phase | temporary
monitoring well locations or other sampling points, the results of the
aerial photograph analysis, site reconnaissance, surface emissions
survey and air particulate sampling, radiation survey, geophysical
survey, and utilities survey were evaluated to identify areas of
potential surface or subsurface contamination, leachate seeps or
streams, areas of stressed vegetation, and boundaries of landfilled
areas. Some of the proposed Phase I soil boring and temporary
monitoring well locations, shown on Figure 14-2 of the work plan, were
revised as appropriate upon approval by Southern Division (see Figure
2-2).

2.10 SOIL BORINGS AND TEMPORARY MONITORING WELL INSTALLATION

Thirty soil borings were completed at Site 11 (see Figure 2-2). At
each boring location, samples were collected by compositing soils over
5-foot depth intervals from land surface to the water table. Each
S-foot 'depth interval was assigned a letter designation as follows: A
interval = surface to 5 feet below land surface (BLS); B interval = 5 to
10 feet BLS; cC interval = 10 to 15 feet BLS; and so on to the water
table. Samples were collected using either hand-operated bucket augers
or solid-stem augers powered by a drill rig. Lithologic characteristics
of the materials encountered in each borehole were recorded in the field
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Figure 2.2 PARTICULATEAIR SAMPLING, $OIL BORING, AND TEMPORARY
MONITORING WELL LOCATIONS ~ NAS PENSACOLA SITE 11
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loghook. All sampling, compositing, and lithologic logging activities
were performed in accordance with Section 6.6 of the GOAPP. Equipment
decontamination was performed in accordance with Section 6.10 of the
GOAPP .

Temporary, stainless steel monitoring wells were installed in 11 of
the 30 borings (see Figure 2-2). Each well was constructed with 5 feet
of 0.01-inch slotted screen, and installed to a depth that allowed the
well screen to bracket the water table. The wells were installed using
either hand-operated bucket augers or solid-stem augers powered by a
drill rig. Lithologic characteristics of materials encountered during
installation of the wells were recorded in the field logbook. All
equipment decontamination activities were performed in accordance with
Section 6.10 of the GQAPP.

211  SOIL SAMPLING

Thirty-eight soil samples, plus two duplicate samples, were
collected as described in Section 2.10 (see Figure 2-2). All soil
samples were shipped to E & E's Analytical Services Center (ASC) in
Buffalo, New York, -and analyzed for the screening parameters listed iIn
Table 2-2.

217 GROUNDVATER SAMPLING
2.12.1 Temporary Monitoring Wells

Eleven groundwater samples, plus one duplicate sample, were
collected from the 11 temporary monitoring wells shown on Figure 2-2.
Weather conditions; water levels; purge volumes; and groundwater pH,
specific conductance, and temperature measurements were recorded in the
field logbook prior to sampling. [In addition, prior to purging, each
well was checked for the presence of floating and/or sinking immiscible
hydrocarbons using an MMC International oil-water probe. Each
groundwater sample was collected immediately following well purging.
ALl well purging and sampling activities were performed in accordance
vith sections 6.8 and 6.11 of the GOAPP. Equipment decontamination was
performed in accordance with Section 6.10 of the GQAPP. All groundwater
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Table 2-2

SANPLING AND ANALYTICAL SUMNARY
HAS PENSACOLA SITE 11

Fo. of Aa.lytiilk
Medium Samples Duplicates Total Suite '’
Soil 30 2 40 A
aroundvater? 11 1 12 A
Ne, of Dapli- Trip t rield Rinsate Pro-orv;tlv. An.lyt;cel
adium samples cates Blanks Blanks Blanks BSlanks Total Suite”’
Groundwater® 9 1 2 1 1 1 18 B

(-asriu-!i!!:iiii!/ixa/xo
Key:
.Alnlyticll suite designatiens are as follows:

A = Yolatile erganic compounds {70Cs) imcluding chlorecbensene, polynuclear aromatic
hydrocarbons (PANs), phenols, pesticides and total pelyshlerinated biphenyls (PCBs),
total recoverable petreoleum Rydrecarbens (TRPHs), and metals (total, umfiltered).

@ = Target Cempound LISt {TCL) ToCs plus zyleme and ketsnes (EPA $249), TCL base/neutral
8od acid extrsctable organic compounds (BMAS:; EPA $270), TCL pesticides and PC3s (EPA
$080), TRPRsS (TPA 418.1), {Tacget Maslyts List (TAL)] metals (total (i.e., unfiltered)
and dissolved [i.0., millipore~filtered)) (EPA 6010/7060/7421/7471/7740/7841), cyanide
(EPA 9010), gross alpma (EPA 9500), total ocrgamic carbom (EPA 415.1), hardness (vater
enly) (EPA 130.2), and alkalinity (water enly) (EPA 310.1).

bs,oeittc constituents encompassed by the various chemical groups included within smalytical
suite A are identified IO tables O-1 threugh 9-4 OT the GQAPP.

elpocttie censtituents encompassed by the various chemical groups included within amalytical
suite B are identified in tables %=5 through 9-13 of the APy,

‘G:ouadvntcr sanples and analyses shewn are 1O tempeorary scnitoring wells only.
*Groundwater samples and analyses shown are TOr existing permanment momitoring wells only.
!rrip blanks analysed for T€L vods ooly.

Spreservative blanks analysed for €L VOCs, TRMIs, dissclved [TAL] metals, and cyanide.

Source: Ecelogy and Eavirommemt, INc., 1991.
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samples collected from the temporary monitoring wells were sent to
E & E's ASC and analyzed for the screening parameters listed in Table
2-2.

2.12.2 Existing Permanent Monitoring Vells

Nine groundwater samples, plus one duplicate sample, were collected
from nine of the eleven existing permanent monitoring wells located on
or in close proximity to the site (see Figure 1-2). Two wells, GM46 and
GM50, had damaged casings and could not be sampled. Weather conditions;
water levels; purge volumes; and groundwater pH, specific conductance,
and temperature measurements were recorded in the field logbook prior to
sampling. Each groundwater sample was collected immediately following
well purging. All well purging and sampling activities were performed
in accordance with sections 6.8 and 6.11 of the GQAPP. Equipment
decontamination was performed in accordance with Section 6.10 of the
GQAPP. All groundwater samples collected from the existing wells were
sent to E & B’s ASC and analyzed according to U.S. Environmental
Protection Agency (EPA) Contract Laboratory Program (CLP) protocol for
the [Target Analyte List (TAL),] Target Compound List (TCL), and other
parameters.

2.13 HYDROLOGIC ASSESSMENT

The hydrologic assessment of the site and surrounding areas
included determination of water level elevations in both the existing
permanent monitoring wells and the temporary monitoring wells.

Wellhead top-of-casing (TOC) elevations for the temporary
monitoring wells were measured relative to the top of a driven reference
stake located adjacent to each well using a spirit level and tape
measure. Following groundwater sampling and removal of the temporary
monitoring wells, the elevations of the driven reference stakes were
surveyed using a transit with reference to a previously established
elevation at permanent monitoring well GM47.

Wellhead TOC elevations and static water levels measured in each
existing permanent well were referenced directly to the established
benchmark. Static water levels in the permanent monitoring wells were
measured’ on February 26, 1991, over a 2-hour period. These water levels
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vere used to determine the shallow aquifer water table elevation,
shallow groundwater flow direction, and horizontal hydraulic gradient in
the site vicinity.

In conjunction vith the wellhead survey, the elevations of other
nearby features (e.g., ponds, streams, and leachate seeps) vere
established. A staff gauge was placed in the creek (south of Bayou
Grande and northvest of Chevalier Field) south of the site and monitored
over the course of the field investigation activities. A rain gauge
station vas established at the sue location (See Figure 2-2).

2.14 FIELD QUALITY ASSURANCE/QUALITY CONTROL (0A/QC)

All field tasks performed during the investigation vere documented
in the field logbooks according to the procedures specified In Section
7.2 of the GQAPP.

2141 VField QA/QC Samples

Field qA/QC samples vere prepared for all samples collected at the
site during the Phase I investigatiom according to the procedures
described In Section 6.12 of the GQAPP. Chain-of-custody vas smaintained
for all samples collected, packaged, and shipped to B & E's ASC for
analysis. Sample managesent wvas performed as specified in Section 7 of
the GQAPP. The Tield QA/QC sampler collected and the corresponding
analytical parameters are listed in Table 2-2.

2.14.2 Decontamination Procedures
All equipment wed during field activities wvas decontaminated in
accordance vith Section 6.10 of the GQAPP.

2.15 INVESTIGATION-DERIVED VASTE MANAGEMENT

Excess soil material generated during seil boring and temporary
monitoring vell installation activities vas temporarily contained
adjacent to the well or boring and then backfilled into the borehole
after the auger flights or temporary vell casings had been removed
folloving sample collection. Any soil material remaining after
completion of borehole backfilling vas placed in 55-gallon druas,
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sealed, labeled, and moved to a central area on the site. Each drum has
a painted-on label listing the site number and the type of material
contained in the drum.

All water generated during purging of the existing permanent
monitoring wells was placed in 55-gallon drums, sealed, labeled, and
moved to a central area on the site. Each drum has a painted-on label
listing the site number and the type of material contained in the drum.

All water generated during development and purging of the temporary
monitoring wells was temporarily contained adjacent to the well and then
poured back into the well following collection of samples.

Potentially contaminated clothing and disposable materials, wastes
generated during decontamination activities, and other potentially
contaminated, investigation-derived materials were placed in 55-gallon
drums, sealed, labeled ""trash™, and moved to a central area on the site.
All drummed investigation-derived materials were subsequently picked up
and disposed of by NAS Pensacola.
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3. RESULTS

3.1 AERTAL PHOTOGRAPH AND EXISTING DATA ANALYSIS

The review of aerial photographs from 1951 to 1989 indicated that
activities and surface features on and in the vicinity of Site 11 varied
during this period. Three buildings and a road were constructed on
site; activities in the southwest portion of the site appeared to
change; areas of the site were cleared and landfilled; and vegetation
increased in the east portion of the site.

Review of the January 22, 1951, aerial photograph indicated that no
large buildings were present on site. Eowever, several small
structures, possibly storage sheds, containers, or aircraft fuselages,
occupied an area in the southwest corner of the site. A paved road
extended from Chevalier Field to an area south of the site where it is
apparent aircraft were parked and maintained.

Given the number of objects located in the area that is currently
(1991) within the fenced perimeter of Building 3445 (see Figure 1-2) and
the existence of an unpaved road, a great deal of activity probably
occurred in the area of Building 3445. On the 1951 photograph, the east
half of this area appeared partially paved and possibly fenced. A large
darkened area (approximately 60 by 150 feet), possibly a result of
burning of industrial wastes, was present west of the pavement.

The remainder of Site 11 was generally covered with low vegetation;
however, two areas appeared to have been cleared by surface grading
possibly in conjunction with landfilling. These two areas include an
area in the northwest portion of the site that appeared to have a
graded, relatively flat, sandy surface, and the northeast portion of the
site that appeared to have a graded or filled sandy surface which sloped
gently into the south arm of Bayou Grande.
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A small area void of vegetation in the east-central area of the
site did not appear graded, rather it appeared to fan out from a point
and Tollov subtle topographic changes tovard Bayou Grande. Hovever, it
IS unknown vhether this feature resulted from erosion, landfilling, or
possible spillage of industrial vaste materials on Site.

Reviev of the 1951 photograph also indicated that the site surface
vas relatively flat, vith some depressed areas in the central portion
and a gentle slope eastvard tovard the arm of Bayou Grande or
southeastvard tovard the creek that discharges iInto Bayou Grande.

Reviev of the January 3, 1958, aerial photograph indicated that
storage or smaintenance activity vas continuing in the southvest portion
of the site. Aircraft vere appareat On this photograph in the southvest
portion of the site, and a greater number of various structures vere
apparent in this area than in the 1951 photograph. The area that
appeared darkened in the 1951 photograph was no longer evident.
Hovever, three circular, dark objects vere observed in the location of
the formerly darkened area. The nature of these object8 could not be
discerned. Cleared axwvv iIn the east portion of the site appeared
revegetated; areas in the northvest and north-central pertions of the
Site appeared cleared and graded.

Reviev of the October 12, 1961, and October 8, 1964, aerial
photographs indicated increased vegetation In the east portion of the
site, along the south arm of Bayou Grande, and the addition Of small
sheds and vehicles in the southvest portion of the site. No aircraft
vere observed in the southvest portion of the site on these aerial
photographs.

Reviev of the March 25, 1968, and April 6, 1970, aerial photographs
indicated that aircraft vere again located in the southvest portion of
the site. This area also appeared completely paved and fenced. The
cleared, graded area in the north portion of the Site had been extended
south (1968) and then east (197/0). Therefore, most of the northeast
portion of the site was void of vegetation. Saall areas in the
northvest portion of the site vere still lacking vegetation; it is

unknown if these areas vere stressed. In addition, aircraft vere no
lenger located at Chevalier Field, which is south of and adjacent 1O
Site 11, and the area north of the site vas used as a marina.

3-2

. [bold items enclosed In brackets demote
002029
vlvda changes 10 the last version Of document]




Review of the Hay 4, 1973, aerial photograph indicated that
Building 3445 had been constructed in the southwest portion of the site.
Vegetation increased in the central and east portions of the site. The
northwest area appeared to have been cleared by additional surface
grading.

Review of the March 9, 1981, aerial photograph indicated that the
area around Building 3445 had been repaved and vehicles and other
structures removed. Similar vehicles and structures were observed iIn
the central area of the site along the east side of the on-site road.
The surface on the west side of this road appeared to have been
extensively cleared and graded.

Review of the September 22, 1983, aerial photograph indicated that
vehicles had been returned to the paved area around Building 3445. Hany
site surface features remained the same as on the previous photograph
(1981), except for increased vegetation in the formerly cleared areas of
the site and the placement of several storage containers, or bins, along
the east side of the on-site road. The contents of these containers
could not be discerned.

Review of the November 21, 1986, aerial photograph indicated that a
large area had been cleared iIn the east-central area of the site and
construction had started on buildings 3627 and 3628. The east portion
of the site along Bayou Grande appeared to be heavily vegetated;
whereas, the area on the west side of the site was sparsely vegetated
with a few trees and low-lying vegetation.

Review of the October 26, 1989, aerial photograph indicated that
construction of buildings 3627 and 3628 in the central area of the site
had been completed and the area around the buildings had been paved.

Pat Bellinger Road had also been Constructed connecting with the older

on-site road. The surface around the road appeared to be slightly
elevated due to the new road construction, and it appeared that surface

runoff, at least on the central area of the site, was directed toward
the west, away from Pat Bellinger Road.

Based on the review of the aerial photographs, many areas of Site
11, including the area around Building 3445 and the northeast-central
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area of the site (vhere extensive surface filling, grading, and possibly
landfilling have occurred), could represent potential sources of
environmental contamination.

32 SITE RECONNAISSANCE

During the site reconnaissance, Visual inspections were conducted
around buildings 3445, 3627, and 3628, and across the site. The east
portion of the site is thickly covered vith trees and undergrovth.
Along the east boundary of the site is a Juncus marsh which surrounds
the south arm of Bayou Grande (See Figure 1-2).

The vest portion of the site is open, vith generally light tan,
sediun- to fine—grained, sandy soil. Vithin the past year, the
northwest portion of the site has been covered vith numerous rand piles
approximately 4 to 8 feet in height, and a portion of the older road
located in this area has been remeved Or covered vith sand.

Tvo outfalls from Building 3644, located off site and adjacent to
the Site 11 area and vhich vere not apparent in the 1989 reconnaissance
photograph, had recently been installed southeaat of the rite. Runoff
from these outfalls is directed northvard via a concrete pad. A
concrete drain pad is also located south of the asphalt pavement around
buildings’ 3627 and 3628. Drainage appears to flov southeast into the
Juncus marsh.

The area around Building 3445 is entirely asphalt paved and fenced
and is used for the storage of numerous old surplus vehicles. Drainage
from this asphalt pavement appears to flov multidirectionally; at least
one drain pad is located off the southeast corner of the pavement.

In the northeast portion of the site a trash layer has been exposed
vhere the surface is eroding into the south arm of Bayeu Grande. Trash
piles containing metallic debris vere observed in the heavily vegetated
area on the east portion of the site. Similar debris vas observed in
the north-central portion of the site. Construction debris and vires
were observed in the west-central portion of the site.

3.3 HABITAT/BIOTA SURVEY
Several habitat types are evident at Site 11. The area vest of Pat
Bellinger Road appeared to have been wetland prior to filling activities
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(see Figure 3-1). The existing dominant vegetation observed in this
area include frog-fruit (Lippia nodiflora), rush fuirena (Fuirena
scirpoidea), and purple mercardonia (Mercardonia acuminata), which are
all wetland species. Scattered large willows are also present at this
disturbed site, and smaller ones occur iIn the groundcover.

A forested wetland is present to the east of Pat Bellinger Road
(see Figure 3-1). This area may be considered wetland under U.S. Army
Corps of Engineers (COE) jurisdiction. Slash pine (2inus elliottii)
dominates the canopy of the northernmost portion of this area, with
yaupon holly (llex vomitoria) and wax myrtle (Hyrica cerifera) in the
subcanopy, and yaupon holly, inkberry (- glabra), and sawgrass (Cladium
jamaicense) In the groundcover. Moving southward, hardwoods begin to
emerge as the dominant canopy flora, with laurel oak (0. laurifolia),
black willow (Salix nigra), wax myrtle (& cerifera), persimmon
(Diospyros virginiana), and popcorn tree (Sapium sebiferum) in the
canopy. The subcanopy is quite dense, with persimmon, yaupon holly, wax
myrtle, and Carolina laurel cherry (Prunus caroliniana) as dominants.
Groundcover species include Carolina laurel cherry, pepper vine
(Ampelopsis arboreal, and muscadine (Vitis rotundifolia). This area is
underlain by hydric soils, as identified from the Escambia County soil
survey.

A marsh dominated by needlerush (Juncus_romerianus), southern
cattail (Typha domingensis), and goldenrod (Solidago sempervirens) is
located at the boundary of Site 11 along the western side of the arm of
Bayou Grande (see Figure 3-1). This wetland and the associated
estuarine habitat are considered sensitive areas although the region has
been historically disturbed.

Typical birds observed in the marshland (approximately 25 species)
include herons, egrets, and teals (see Appendix A). Hardwood wetland
areas provide habitat for approximately 10 i1dentified species of birds,
including yellow-bellied sapsucker, brown thrasher, and marsh wren.

Benthic coring in the marsh revealed no biota; hovever, wood, glass
fragments, and other garbage were encountered. A trash layer, which
included detritus from upland vegetation, was encountered 7 inches below
the surface, and an oily sheen was observed in the seepage from the core
boring.
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Live oysters were observed in the harbor area at the northeast
perimeter .of the site. Hermit crabs and mussels were also observed
around the Juncus iIn this area. No state or federally listed rare,
threatened, or endangered species were identified on Site 11. In
addition, no indication of stressed biota was observed.

3.4 ASBESTOS SURVEY

A asbestos survey of site wastes was conducted at Site 11 in
conjunction with the habitat/biota survey. No materials containing
asbestos were noted during the survey; however, one waste receptacle
marked "for asbestos only" was observed with other waste receptacles in
the southwest area of the site.

3.5 SURFACE EMISSIONS SURVEY AND PARTICULATE AIR MONITORING

An OVA was used to monitor surface emissions across the site. No
measurements of organic vapors above background readings were observed
during the surface emissions survey. Appendix B presents the results of
the OVA surface emissions survey.

On November 14, 1990, a Mini-Ram particulate air monitoring device
was used to determine if Site 11 represents a source of particulates in
the air. During the test, the wind was blowing from the north-northeast
at approximately 5 to 8 miles per hour (mph). The Mini-Ram was placed
upwind at a location on Bellinger Road near permanent monitoring well
GM-46 [(see Figure 22)). After 15 minutes, the time weighted average
(TvA) of particulates was 0.04 milligrams per cubic meter (mg/m3). The
Mini-Ram was then placed directly downwind and approximately 400 feet
southwest of the upwind station [(see Figure 2-2)}. After 15 minutes,
the TVA was recorded as 0.06 mg/m3. Based on these results (a
difference in the two readings of 0.(2 mg/m3 during light winds), the
central area of the site appears to be a potential source of low levels
of particulates.

36 RADIATION SURVEY

A radiation survey was conducted at Site 11 [asdescribed in
Section 26 of this report.]  Appendix B presents the results of the
radiation survey. Background radiation levels [for gasmma radiation at]
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NAS Pensacola are 2 10 3 microRoentgens per hour (uR/h). [Radiation
levels ranged from background 10 45 wR/h at Site 11.] Figure 3-2 shows
that slightly-elevated, vith respect to background, readings of 6 to 8
uR/h vere observed along Pat Bellinger Road, the abandoned road in the
northvest portion of the site, the unpaved road north of the Building
3445 compound, and in the area south of the concrete drainage pad from
buildings 3627 and 3628. Localized readings of 10 uR/h and 15 uR/h vere
observed southeast of Building 3628 (see Figure 3-2). A localized
reading Of 40 uR/h vas observed approximately 50 feet east of Building
3628 (see Figure 32). The readings of 6 to 8 uR/h along the roads do
not indicate a significant radiation problem at Site 11. These levels,
particularly along the older roads on the site, may be attributable to
natural radioactivity of the [asphalt] road materials. It IS unknovn
vhether the readings obtained In the area south of buildings 3627 and
3628 or north of the Building 3445 complex are attributable to naturally
radioactive materials. The isolated reading{s] of 40 uR/h [and 45 uR/h
are] of some concern: [they) may represent e source of radiation
contarination on Site 11.

37 GEOPHYSICAL SURVEY

The geophysical survey vas conducted along a grid system (see
Figure 2-1) in accordance vith field wethodologies discussed In Section
2.7 and also Section 6.2.1 of the GOAPP. Geophysical survey readings,
grid coordinates, and field data are presented in appendices B, C, and
D.

A metal detector survey was conducted at Site 11 to locate near-
surface buried metal objects. All survey grid coordinates and metal
detector survey data are presented in Appendix B. Metal vas detected in
several areas of the site as shown on Figure 3-3. Positive readings
occurring in the vicinity of on-site buildings or near fencelines are
primarily attributable to the metallic content of the buildings and
fence, respectively. Many of the readings occurring in areas distant
from Pat Bellinger Road and iIn the area east of Building 3628 appear to
be attributable to surface and buried metal debris (see Figure 3-3).

The magnetometer survey vas performed to locate buried metal
objects possibly associated vith past on-site activities. Figure 3-4

3.8
00294
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Figure 3-2 RADIATION SURVEY MAP — NAS PENSACOLASITE 11
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shows the contoured total magnetic field values (in units of gammas x
100) across the site, including areas of positive magnetic anomalies
greater than 52,000 gammas and areas Of negative magnetic anomalies less
than 47,000 gammas. (An undisturbed background reading on Site 11 1s
50,000 ganmmas). Magnetometer values, grid coordinates, and field data
are presented in Appendix D. Strong, extensive anomalies are observed
on Site 11 in the areas of buildings 3627, 3628, and 3445. Eovever,
several anomalies may be associated vith buried metallic objects east
and vest of Building 3627, southeast of Building 3628, and north of
Building 3644.

The En-31 survey vas performed by taking vertical dipole (deep)
readings and horizontal dipole (shallow) readings at the survey grid
points. All data, including field data, are presented in Appendix C.
The results of the EM-31 vertical dipole survey are presented on Figure
3-5. Average conductivity values recorded vere 14 to 45 millimhos per
meter (mmhos/m); however, the northeast portion of the site, tovard
Bayou Grande, and the southvest portion exhibited conductivities greater
than 100 mmhos/m. Within these areas vere very strong anosalies Vvith
conductivities greater than 200 mmhos/m. These are presented as shaded
areas on Figure 3-5. It is hypothesized that these areas of abnormal
conductivity may represent the effects of salt vater intrusion from
Bayou Grande vithin the Sand-and-Gravel Aquifer, combined vith buried
metal and leachates from potentially landfilled areas observed in aerial
photographs of Site 11.

The En-34 conductivity survey vas performed on Site 11 at
horizontal dipoles (coils oriented vertically) at 10- and 20-meter
intercoil spacings. Appendix D presents the results of the EM-34
survey. Results of the 20-meter spacing survey are presented on Figure
3-6. Similar to the En-31 survey readings, average EM-34 readings for
Site 11 vere betveen 14 mmhos/a and 45 mmhos/m; In addition, areas of
high conductivity greater than 100 mmhos/m are observed In the northeast
portion of the site, tovard Bayou Grande, and iIn the southvest portion.
Within these areas are very strong anomalies vith conductivities greater
than 200 mmhos/m. These are presented as shaded areas on Figure 3-6.
Similar to the results of the EM-31 survey, it is hypothesized that
these areas of very high conductivity may represent the effects of salt
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water intrusion, buried metal, and leachates from the potentially
landfilled areas in the northeast and southwest portions of the site

(see Figure 3-6).

38 HBYDROLOGIC ASSESSMENT
3.8.1 Shallov subsurface Lithology

Appendix E presents the lithologic logs for the 30 soil borings
completed at Site 11. Based on information collected during completion
of the borings, the shallow subsurface lithology beneath Site 11 can be
generally characterized as a tan to light brown, fine- to medium-grained
quartz sand that generally becomes a tan to white, medium-grained quartz
sand at the water table. At several borings in the central and east
portions of the site, a brown, silty, fine- to medium-grained quartz
sand was encountered from O to 5 feet BLS. Eowever, at borings B012,
BO13, B020, and B023, a clayey red quartz sand was encountered from O to
5 feet BLS. At boring B025 a brown, fine- to medium-grained quartz sand
mixed with shell fragments and pebbles was encountered, and at boring
B024 a hard, dark brown, powdery, iron-like material (possibly an iron
oxide) was encountered from 0.5 to 2 feet BLS.

At many borings in the southwest portion of the site (borings BO015,
BO19, B020, BO21, B023, and B024), petroleum-stained or saturated sands
and even some metallic debris were encountered, and at many borings in
the central and northeast portions of the site (borings BO05, B0O0S6,
BOO8, B009, BO12, BO13, BOl4, and BO18), petroleum-stained or saturated
sand was also encountered. A debris layer of metal, glass, wire, and
other material fragments was encountered at borings B0O6, B008, and
BO13 over the 6- to 9-foot interval BLS

[OVA readings taken in the open boreholes during drilling ranged
from O to 1,000 ppa. Readings of 1,000 ppm were recorded in 12 of the
30 boreholes. The highest open-borehole OVA readings for the 30
boreholes are presented in Appendix E.]

3.8.2 Vater Levels and Groundwater Flow

Table 3-1 presents the water level elevations measured in the
temporary monitoring wells at Site 11. Table 3-2 presents the water
level elevations measured in the permanent monitoring wells at Site 11.

3-15
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Table 3-1

BAS PEESACOLA 3ITE 11
Well Total Depth Depth to Depth to TOC Water Level Date
Number (8LS) Water (BLS) Water BTOC Elevation Elevation Measured
T™OO01L 11 4 738 11 18 04.84 3 66 w72, '
™W0O0S 8.64 6.66 8.02 11.33 3. 1/11/91
™0e? 3 4 0.96 2 56 413 ) YR Yyagol
T™™O0S 8.40 4.32 S.92 10.7¢ 4.04 1/720/91
rmi2 s 22 3.7 0.52 14.04 5.52 y 20/01
™14 3.44 1.17 2.73 4.76 2.03 1720/91
™021 6 0 2.21 S 51 s 12 2.61 1/02/01
™O25 7.88 3 20 S 40 7 44 2 04 1/22/91
™24 s.83 3.84 5.0 6.93 1.92 1/722/91
™O26 2.97 1.45 40 6 17 2.60 1722,0
T™029 3.9 -0.04 137 -0 45 -1.80 1/22/01

O INADE YN VEITTIV &1/& (O&L

Wotes:

All depths are in feet.
All elevations are in test referenced to mean sea level (MSL).
All wells were comstructed of 2-inch diameter stainless steel with § “.t of 0.01-4imcC O<E g

Key:

BLS  Below land surface.
TOC  Top of casing.

BTOC - Below top of casing.

8 or E<oclogy apd Eaviconment, Inc., 1991.

[Bold items enclosed im brackets denmote
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Table 3-2

PERMANENT MONITORING WELL CONSTRUCTION INFORMATION
AND WATER LEVEL ELEXVATIONS
HAS PENSACOLA SITE 11

Well Total Depth Depth to Depth to TOC Water Level Date
Wuaber (BLS) Water (BLS) Water BTOC Elevation Elevation Measured
GM15 11.5 3.30 4.5 7.60 3.10 2/26/91
GM26 11.5 2.13 3.06 4.53 1.47 2/26/91
am28 20.0 5.98 8.21 10.83 2.61 2/26/91
GM36 20.0 2.4 5.20 7.76 2.56 2/26/91
GM46 15.0 7.35 7.81 10.16 2.35 2/26/91
GM47 15.0 3.37 5.90 7.73 1.83 2/26/91
GM4B 15.0 4.49 6.86 8.77 1.91 2/26/91
GM49 15.0 7.49 7.95 10.11 2.16 2/26/91
GM50 15.0 1.72 4.17 5.65 1.48 2/26/91
ams1® 63.0 0.13 2.68 4.85 2.17 2/26/91
GM52 15.0 2.10 4.52 5.62 1.10 2/26/91

14[NASPJUH6027:70227/317/22
Hote:

All wells were constructed of 2-inch diameter PVC: shallow wells were constcuctod with 2.5 foot of
0.01-inch screen; deep walls were constructed with 5 foot of 0.0l1-inch screen.

Key:

.Doop well,

BLS = Below land surface.
roc = Top of casing.

BTOC = Below top of casing.

Source: Ecolegy and Environment, fnc., 1991.
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Based on the measurements obtained from water levels observed in the
monitoring vells, the depth to the water table across the site ranges
from 7.58 feet (in TW001) -0.04 feet BLS (in TW029).

Figure 3-7 illustrates the water level elevations and the ground-
vater Tlow direction in the upper portion of the surficial zone of the
Sand-and-Gravel Aquifer at Site 11, based on the temporary monitoring
vell data. Based on these groundwater elevations, the direction of
shallow groundwater flow is generally to the northeast, east, and
southeast into the south arm of Bayou Crande. Hovever, on the south
one-third Of the site, groundvater flov is north-northvast toward the
south are Oof Bayou Grande (see Figure 3-7). The horizontal hydraulic
gradient is approximately 0.0125. The temporary monitoring well data
presented on Figure 3-7 suggest that mounding of the water levels may
occur in the area of temporary monitoring well TW012. The flov
directions and horizontal hydraulic gradient may have been influenced
during the sampling interval given the following: temporary monitoring
well data were not all collected during one day, but over a peried of
five days (January 17 to 22, 1991; see Table 3-1) and very heavy
rainfalls vere recorded in the area on January 19, 1991.

Figure 3-8 i1llustrates the water level elevations and the ground-
water flov direction based on the permanent monitoring vell data
collected in the upper portion of the surficial zone of the Sand-and-
Gravel Aquifer at Site 11. Based on these groundwater elevations, the
direction of shallov groundwater flov is eastward and the horizontal
hydraulic gradient is approximately 0.004.

Permanent intermediate-depth monitoring well GM51 is located on
Site 11 near well GM26. The water level elevation in ¢M51 is 0.13 feet
BLS; whereas, the water level elevation in GM26 is 2.13 feet BLS (see
Table 3-2). These data indicate that GMS1 is screened within a deeper,
possibly confined or semi-confined flow system. If this flow system is
semi-confined, it indicates a lover permeability clay layer exists
betveen the depths of the screened intervals where comparing G26 and
GM51. The water level elevations indicate an upward hydraulic gradient
exists.
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39 CHEMICAL ANALYSES
[The followving section presents the results of the laboratory
' analyses of the soil and groundwater samples. The specific analytical
parameters and parameter groups are listed or referenced in Table 2-2.]

391  Soil

Table 3-3 summarizes the analytical screening results for soil
samples collected at Site 11, and Figure 2-2 shows the soil boring
locations. The complete analytical screening results for soil samples
are presented in Appendix F.

Due to the depth to the water table across Site 11 (-0.04 feet to
7.58 feet BLS), soil samples were collected over the A and B intervals
only at borings BOOl through BOO5, BO12, BO13, and BO15; at the other 22
borings, soil samples were collected only over the A interval. Soil
sample numbers correspond to the number of the soil boring from which
they were collected. Therefore, sample $0024 was collected from boring
B0024A; sample s017A was collected from boring BO17A; etc. However,
because most of the soil samples were collected only over the A
interval, parameter concentrations are generally discussed for soil
borings rather than for soil samples. For discussion regarding borings

. BOO1 through BOO5, B012, BO13, and BO15, the A- and B-interval sample
concentrations have been combined.

In general, one or more of the Site 11 soil samples exhibited
elevated levels of metals, TRPHs, VOCs, PAHs, and/or phenols. A trace
level of PCBs was detected in only one sample (S0114); however, the
concentration was below the detection limit.

Metals

Figure 3-9 presents total metals concentrations (excluding lead)
and lead concentrations detected in each soil boring across Site 11.
[Figure 3-10 presents chromium and cadmium concentrations detected at
each soil boring location across Site 11.] Chromium, zinc, and lead
were detected in most of the soil samples. The concentrations detected
In borings in the south portion of the site are elevated with respect to
the concentrations detected in borings BOOl through BOO4, formerly
located in the north portion of the site. The highest chromium

°
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Table 3-3

SWEIARY ARALYTICAL SCREERIEG RESULYS FOR SOIL SANPLIRS
HAS PEESACOLA SITE 11
(A1l zesults is pe/kg, waless neted)

sample Mumber (Location and Depth Interval)

[{Detection P118001A P1130018 P118002A P1180028B P11S003A P118003B P11S004A P113004B
Pacameter Limit (BGOLA) (B0018B) (BO02A) {80028) (BOO3A) (8003B) (B004A) (80048)
Arsenic (mg/kg) .9 —_— -— 7.6 -— - -— — 7.0
Chromnium (mg/kg) 1 2.0 -— 2.8 - 2.7 1.8 2.0 1.3
Zinc (mg/kg) a 2.6 - 4.5 - - - 9.8 -
Lead (mg/kg) 4 -— 6.5 — —_— -_ 7.1 4.2 9.0
Cadaium (mg/kg) 0.5 -— - - -_ - - -_— -
Nickel (mg/kg) 4 -— - —_— — - - -— -—
Copper (mg/kq) 2.3 - -— - - - - - -
Silver (mg/kg) 1 -— -— _— -— - - - -
TRPMHs (mg/kg) 5 8.6 17 3 18 20 11 28,000 15,000
Benzene 1,000 -— - — — — - -— -
Toluene 1,000 - -— -_— - - -— —-— —
Total Xylenes 1,000 - - -— -— —-— - - -
Methylene Chloride 1,000 2,000(m) - -— —_— -— - -— -
Total PAlis as
Sengo-a-pyrene 1,000 - - _— -— - - 16,000 8,900
Phenols as
Trichlocrophenol a,000 - - - - —-— - 150,000 6,500
Total PCBs 5,000) - -— -— - —-— -— — -—

Xey at end of table.

14(WASP|UR602 7:70227/183/3
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Table 3-3 (Comt.)

Sample Nusber (Location and Depth Interval)

{Datection P11S00SA P11s00%8 P11S006A P11S007A P11S008A P118009A Pl1so10a PL1SO11A
Parameter Limit (BOOSA) {800SB) (BOO6A) {B007A) {BOOSA) {BOOOA) {BOLOA) {BO11A)
Arsenic (mg/kg) 6.9 -— — 9.4 - - - - —
Chromium (mg/kg) 1 1.9 30 2.3 1.6 4.1 5.6 170 16
Zinc (mg/kg) 2 2.7 8.7 - -— - 2.3 280 510
Lead (mg/kg) 4 4.7 13 - - - 6.8 2170 510
Cadmium {mg/kg) 0.5 -— 0.62 - - -— - 5.8 22
Nickel (mg/kg) 4 - - - - - - 7.2 14
Copper (mg/kg) 2.5 -— - - -— - - 100 340
Silver (mg/kg) 1 —-— - -— - - - 1.8 -
TRPHS (mg/kqg) 5 21 550 19 11 54 19 56 250
Benzene 1.000 — — -— —-— _— - - —-—
Toluene 1,000 — — - — -— - - -
Total Xylenes 1,000 _— - - - - - - -
Methylene Chloride 1,000 - - - - - 1,300(B) -— -
total PAHs as
Benzo-a-pyrene 1,000 -— 2,200 - - —_— _ 2,000 2,200
Phenols as
Trichlorophenol 2,000 - 7,300 4,700 L) - - (L) 10,000
total PcBs 5,000) —-— - - - - - - (L)

Key at end of table.

[{Bold items enclosed im brackets denote
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Table 3-3} (Comt.)

sSample mumber (Location and Depth Iatecrval)

[Detection P118012A Pilsolze PL1SOLIA MI.BOHAD. P1118013n P11S014A P118015A P11S01%8
Par a ntor Limit (BO12A) (B0128) (BO13A) (8013A) {m013m) (BOL4A) (BOLSA) {BOLSB)
Arsenic (mg/kqg) 6.S -— - -— - 10 - - -
Chromium (mg/kg) 1 1.8 9.3 1.3 1.7 40 2.3 2.5 2.5
ginc (mg/kg) 2 5.5 30 - - 1,300 8.7 4.2 15
Lead (mg/kg) 4 8.7 - 7.3 - 510 11 - 11
Cadmium (ng/kg) .5 - 18 - -— 23 - - -
Rickel (mg/kg) 4 - - - -— 12 - -— -
Copper (mg/kg) 25 — 7.7 -— - 270 -— - 3.7
Silver (mg/kg) 1 - - - -— 14 - - -
TRMIs (m9/kg) ] 66 21 - -— 12,000 18 3,600 3,600
Senzene 1,000 - -— - - - -— - -—
Toluene 1,888 — - —-— - —_— - - -—
Total Xylenes 1,000 —-— - - - 1,300 -— -— -
Methylene Chlocide 1,000 -— - - - - - - -
Total PANs as
Senzo-a-pyrene 1,000 - 4,300 -— —-— 27,000 2,400 3,500 43,000
Phenols as
Trichlorophenol 2,000 -— 13,000 -— -— 11,000 - 13,000 15,000
Tatal PCRa 5,000]) — — f— - — J— -— —

14(NASPIUNG027:T0227/283/8

Kay at end of tabla.
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Table 3-3 (Comt.)

Sample Mumber (Location and pepth Interval)
b

[Detection PLl1S016A P11S017A P1S018A P11S019A P118019AD P11S020A P115021A Pl1S022A

Pacameter Limit (BO16A) (BO17A) (BOL18A) {(BO18A) (BO19A) (BO20A) (BO21A) (BO22A)
Arsonic (mg/kg) 6.9 _— — — 8.3 - 13 - -
Chromium (mg/kq) 1 10 17 18 16 16 6.8 36 110
Zinc {(mg/kg) 2 70 120 520 630 520 1e0 1,000 85
Lead (mg/kg) 4 58 1,200 220 940 540 240 1,700 77
Cadmium (mg/kq) 0.5 2.6 8.5 14 21 19 8.0 64 4.8
Rickel (mg/kg) 4 -— 10 6.8 7.3 76 9.3 110 -—
Copper (eg/kg) 25 34 53 140 150 120 24 28,000 22
Silver (mg/kg) 1 -— 3.8 9.0 - —_ - - —-—
TRPHs (mg/kg) 5 2,900 30 820 540 740 7,800 13.000 1,800
Benzene 1,000 — - - - - 1,400 -— -
Toluene 1,000 _— - -— 1,400 1,300 - - —
Total Xylenes 1,000 _ —-— - -— - - 1,500 -
Methylene Chloride 1,000 . - -_ - — - -— -~
Total PAHs as

Benzo-a-pytrens 1,000 1,000 1,300 1,400 3,000 4,400 1,300 39,000 12,000
Phenols as

Trichlorophenol 2,000 14,000 _— — — _— o 64,000 15,000
Total pcBs 5,000) - - — — _ _— _— —

14 [ NASP}UH6027:T0227/283/5
Key 4t end of table.

[Bold items enclosed i0 brackets demote
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Table 3-3 (Comt.)

Sasple Wumber (Locatioa and Depth Interval)

[{Detection P113023A PL1SO024A PL18025A P118026A P11S027A PLISO28A P118029A PL15030A

Parameter Limit {B8023A) (BO24A) (BO25A) (BO26A) (BO27A) ({BO28A) (BO29A) (BOIOA)
Arsenic (mg/kg) 6.9 -— 7.0 - — 14 11 _— 11
Chromium {(mg/kq 1 20 12 7.3 16 23 620 8.1 6.9
tinc (mg/kg) 1 450 s3 97 410 43 sS4 2.4 4.1
Lead (mg/kg) 4 1,300 60 210 180 91 160 4.4 8.9
Cadmium (mg/kg) 0.5 16 5.0 4.7 32 5.9 6.7 - -
Bickel (wg/kg) 4 65 -— 35 91 - - - -
Cappet {(mg/kg) 2.5 84 19 19 88 4.7 13 - -—
Silver (mg/kg) 1 - - 1.2 - —-— —-— - -
TREUS (.03 7kg) S 41,000 46 5,400 6,100 140 1,800 - 210
Benzens 1,000 - - - - - - - -
Toluene 1,000 - — -—— —-— 1,200 - - 1,200
Total Xylenes 1,000 1,600 - -— ot -— -— - -
Methylene Chloride 1,000 - - — —- - - ol -
Total PANs as

Sengo-a-pyrene 1,000 3,200 8,800 4,700 200,000 1,500 9,600 1,200 1,400
Phenols as

Trichlorvophenol 1,000 ,100,000 —— 120,000 17,008 - - 10,000 46,000
Total PCBs 5,000] - - - - -— - —-_— -—

14(NASPIUNE027:T0227/203/
Note: These results were reported on & wet-weight basis.

Key:

; Duplicate of sample P113013A.

Duplicate of sample PLISOLOA.
Dash (——) indicator compound not detected.
Qualifiers:
{8) = Compound also preseant in methed blank.
{L) = Present below stated detection [imit.

Source: £Ecology and Environment, Inc., 1991.
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concentration (620 mg/kg) was detected in boring B028, the highest zinc
concentration (1,300 mg/kg) was detected in boring B013, and the highest
lead concentration (1,700 mg/kg) was detected in boring BO21.

Additional lead concentrations were detected In the south and central

areas of the site iIn borings B023 (1,500 mg/kg), B013 (510 mg/kg), BO17
(1,200 mg/kg), and BO19A and BO19AD (940 mg/kg and 540 mg/kg,
respectively).

Copper was detected in half the soil samples (19 of 38) at
concentrations of 3.7 to 340 mg/kg; however, an extremely high
concentration of 28,000 mg/kg was detected in boring B021.

Cadmium was detected in half the soil samples at concentrations of
0.62 to 64 mg/kg [(see Figure 3-10)], and nickel was detected in
approximately one-third (12 of 38) of the samples, at concentrations of
3.5 to 110 mg/kg. The highest concentration for each metal (64 mg/kg
and 110 mg/kg, respectively) was detected in boring B021. (Boring B021
exhibited the highest concentrations of lead, copper, cadmium, and
nickel and the second highest zinc concentration.)

Arsenic was detected in approximately one-fourth (10 of 38) of the
soil samples at relatively random locations in the north and south
halves of the site; the highest concentration (14 mg/kg) was detected in
boring B027. Silver was detected in five samples; three of these
detections occur In the vicinity of buildings 3627 and 3628. The
highest concentration (14 mg/kg) was detected in boring B013.

In general, total metals and lead concentrations in soil samples
from the south two-thirds of the site are elevated with respect to total
metals and lead concentrations in samples from the north one-third. The
location of these elevated concentrations are east and west of Pat
Bellinger Road, as well as east and west of the creek that discharges
into Bayou Grande.

TRPHs

TRPE compounds were detected in all the soil borings at Site 11,
except boring B029. The detected concentrations ranged from 11 mg/kg
(in boring B007) to 41,000 mg/kg (in boring B023; see Table 3-3). The
highest concentration of TRPHs (41,000 mg/kg) was detected in boring
B023 (only the A interval of boring B023 was sampled); however, boring
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B004 exhibited a slightly higher total TRPB concentration of 43,000
ag/kg for the combined A- and B-interval samples. Figure 3-[11]
presents TRPE concentrations detected in each soil boring across Site
11. The highest TRPE concentrations occurred in borings along Pat
Bellinger Road (borings B013, B020, B021, and B023) and in boring BOO4
near the abandoned road in the northwest portion of the site.

VOCs

Toluene (four samples), total xylenes (three samples), and
methylene chloride (tvo samples) were detected in nine of the 30 soil
borings (See Table 33). Toluene vas detected at 1,400 ugs/kg in borings
BO19 and B020, and at 1,200 ug/kg in borings B027 and 8030. Total
xylenes vere detected at 1,600 wg/kg iIn boring BO23, 1,500 ug/kg iIn
boring B021, and 1,300 ug/kg in boring BO13. Methylene chloride was
detected in two of the soil samples (from borings BOO1 and B0O09); the
highest concentration vas 2,000 ug/kg. This common laboratory solvent
vas also detected at similar levels In the associated laboratory method
blanks (see Section 3.11.2); therefore, its presence in the soil samples
can be attributed to laboratory-derived contamination.

PAls

PAHs vere detected in approximately two-thirds (24 of 38) of the
soil samples collected at Site 11 (see Table 3-3). Detected concen-
trations ranged from 1,000 ug/kg in boring BO16 to 280,000 ug/kg in
boring BO26. Figure 3-(11) presents total PAE and phenol concentrations
detected iIn each boring across Site 11. In general, elevated levels of
PAHs were detected in an area which extends east from boring B0O4 to
east Of Pat Bellinger Road iIn the north portion of Site 11, and in the
south two-thirds of the site (see Table 3-3 and Figure 3-[11]). It
should be noted that PABs were reported as benzo-a-pyrene for laboratory
reporting purposes; hovever, PAHs oOther than benzo-a-pyrene may be
present in the samples.

Phenols
Phenols were detected in half the soil samples (19 of 38) collec ed
at Site 11 (see Table 3-3). The highest concentrations (150,000;
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120,000; and greater than 100,000 ug/kg) were detected in the A-interval
samples from borings B004, B025, and 8023, respectively (see Table 3-3).

Similarly to PaBs, elevated levels of phenols vere detected in a
limited area in the northvest portion of Site 11 and across the south
tvo-thirds of the site (see Figure 3-11I)). It should be noted that
phenols vere reported as trichlorophenol for laboratory reporting
purposes; howvever, phenols other than trichlorophenol may be present in
the samples.

PCBs

PCBs were present only in the boring BO11 sample at Site 11 at a
trace level. The concentration of PCBs iIn this sample vas below the
detection limit of 10 ug/kg.

3.9.2 Groundvater

Groundvater sample numbers correspond to the well number from which
they were collected. Therefore, sample G¥007 was collected from
temporary vell TW007; GW023 wvas collected from temporary vell TWO023;
etc. The same is true for the permanent monitoring vell samples:
sample W021 was collected from permanent vell GM21; sample W052 vas
collected from permanent vell GM52; etc.

Field Parameters

Table 34 lists the groundwater temperature, pH, and specific
conductance values measured iIn the groundvater samples collected from
the temporary monitoring vells (January 20 and 22, 1991) and the
existing permanent monitoring wells (October 16 to 18, 1990). The field
parameter measurements, other than specific conductance, for these vells
are within the reported range of values for ambient groundwater in
Escambia County (Clemens et al. 1989). The specific conductance values
recorded in vells TW007, TV029, and GM51 exceed the upper limit of the
reported specific conductance range. Floating or [sinking] immiscible
hydrocarbons (free product) were detected by the oil-vatat interface
probe during groundwater sampling of temporary monitoring wells Tw012,
TW021, TW023, and TWO24. No measurements are given for the amount of
free product as the thickness of free product detections vere less than
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Table 3-4

GROUNDWATER FIELD PARAMETERS
. HAS PENSACOLA SITE 11

specific

Well Temperature PH Conductance Data

Number (°c) (units) {umhos/cm) Measured
TWOO0L 21 6.6 64 1-20-91
TW00S 20 5.8 89 1-20-91
TWOO07 17 6.3 3,000 1-20-91
TW008 18 5.7 390 1-20-91
TWO12 22 5.2 330 1-20-91
T™WOl4 20 6.6 460 1-20-91
TWO021 21 7.7 390 1-22-91
TWO23 19 7.1 580 1-22-91
TWO24 20.5 6.8 360 1-22-91
TWO26 19 78 235 1-22-91
TW029 17.5 7.1 6.400 1-22-91
GM15 25.0 6.77 223 10-18-90
GM26 25.3 6.81 223 10-17-90
0X28 24.1 5.84 - 10-16-90
GM36 241 6.76 277 10-18-90
GM47 23.8 5.09 — 10-16-90
GM4 8 246 7.13 615 10-17-90
GM49 24.6 6.38 188 10-17-90
GMs 1 23.2 7.44 9,460 10-17-90
GM52 5.1 5.83 117 10-18-90

14 (NASP |UH6027:70227,/245/26
Key :

Dash (==) indicates data not collected.

source: Eceolegy and Environment, Inc., 1991.
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the resolution measurement of the oil-water interface probe. Appendix E
presents the temporary monitoring well information, including field
parameter and groundwater elevation data. ‘

Analytical Screening Parameters

Table 3-5 summarizes the analytical screening results for the
groundvater samples collected from the 11 temporary walls installed on
Site 11. Figure 2-2 shovs the temporary monitoring well locations at
Site 11. The complete analytical screening results for the groundvater
samples are presented in Appendix GC.

The groundvater samples collected from all of the Site 11 temporary
monitoring vells, except TWOO01, exhibited concentrations of five or more
metals (see Table 3-5). Hovever, as will be discussed In Section
3.10.4, the elevated metals concentrations detected may in part reflect
acid preservative leaching/dissolution of aquifer matrix sediments
entrained in these unfiltered samples, rather than actual groundvater
contamination. VOCs, PABs, and phenols vere detected in one or more of
the temporary well groundvater samples collected. Trace levels of PCBs
were detected in three of the temporary vell samples (GWw007, GW0O8, and

GV026). l.l'

Metals. Chromium, cadmium, and lead were present in all but tvo of
the temporary monitoring vell groundvater samples (see Table 3-5) at
concentrations exceeding the Florida Primary Drinking Vater Standards
(FPD¥Ss) of 50 micrograms per liter (ug/L), 10 wg/L, and 50 wg/L,
respectively (Chapter 17-550, Florida Administrative Code [PAC]).
[Figure 3-12 presents the chromium and cadmium concentrations detected
in each Site 11 monitoring well groundvater sasple.]

Silver vas detected in five samples, but only in tve samples (GW005
and Gwo08) did the detected concentrations (180 ug/L and 140 ug/L,
respectively) exceed the FPDWS of 50 uwg/L. Arsenic vas present in only
one sample (GW023); hovever, the detected concentration of 610 ug/L
exceeds the PPDUS of 50 wg/L.

Zinc was detected in all the samples, but only in five samples
(GW005, GW008, GWCIZ, GW024, and GW026) did the detected concentrations
exceed the Florida Secondary Drinking Water Standard (Fsbws) of 5,000
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Table 3-S5

SUMMARY ABALYTICAL SCREENING RESULTS FOR GROUNDWATER SAMPLRS
(FROM TEMPORARY MONITORING WELLS)
HWAS PERSACOLA SITE 11 :
(All results im yq/L, wnless noted)

Sasple Number (Location)

[(Detection P11GW0O01 P11GWo01D" P11GWOO0S P11GW007 P11GW008 P11GW012 (reows/

PArametor Limit (TWOO01) (TWO001) {TWO00S) (TWO007) (TWO0O08) (TWO12) PSDWS
Arsonic 69 - - - - — - SO
Chromium 10 160 140 1,100 760 2,600 77 SO
Zinc 20 69 56 22,000 390 20,000 1,500 5,000
Load 40 -— - 9,900 370 15,000 2,700 50
Cadaium | 8.3 P 800 74 190 62 10
Rickel 40 - - 210 43 370 90
Copper 25 —-— _— 2,700 89 6,700 280 1,000
Silver 10 -— - 180 - 140 17 50
TRPHS (mg/L) 1 - - 2.1 -— 3.2 500
Benzene lo - — - - - — 1
Toluene lo - - _— -— - _—
total Xylenes lo - - - - - 12
Trichloroethens 10 -_— —_— —_— 3 - - 3}
Total PAHS as

Benso-a-pyrene 100 -~ -— - -— - 150
Phenols as

Trichlorophenol 100 -— J— -— 520 _— 220
Total PCBs 18] _— —_— - (L) (L) -

14 [NASPIUH6027:T0227,/282/10
Key at ond of table.

(Bold items enclosed iNn brackets denote
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Table 3-5 (Coat.)

Sample Mumber (Location)
(Detection P1iGwWo1l4 P11GW021 PLIGWO2] PL11GWO 24 PLIGWO26 P11aW025 [rrows/

Parameter limit (TWO14) {TWO21) (TW023) {TWO024) (TWO026) (TW029) rSpous ,
Atsenic (1] -— — 610 - - -— sa
Chromium 10 96 29 1S0 31 1,000 560 Sa
tinc 20 1,100 1,600 19.000 6,300 9,400 70 5,000
Load ([ ] 590 1,900 22.000 1,300 9,900 160 Sa
cadmium s 20 39 200 70 600 7.3 10
Wickel 40 — _— 100 31 140 —

Copper 3 170 380 3,300 250 $ ,600 28 1,000
Silver 10 21 _— - 14 - 50
TRPNs (mg/L) 1 44 190 560 46 37 -

Sensens 10 - —_— 11 - -— - 1
Toluene 10 -— - 11 -— - -
Total XRylenes 10 -_— -— k1 ] -— -— -
Trichloroethene 10 - — - — — _-— 3}
Total PANs as

Senso-a-pyrene 100 L) {L) - (L) (L) -

Phenols as

Trichlorophenol 168 340 - -— _— — _—

Total PChs 10) - - - - (L) -

L4{NASPJUN6027:T0227/282/10

Key:

{FPDWS = Florida Primary Driaking Water Standard.
FSDWS = Florida Secondary Drimkiag Mater Stamdard.)

Duplicate of sample Pl1aW001.

Dash (--) indicator compound not detected.

Qualitier:

{L) = Present below stated detection |[imit.

Source:

Ecology and Environment, Inc., 1991.
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ug/L. Copper was detected in 10 of the samples, but only ‘in four

samples (Gw005, GWO08, GW023, and GW026) did the detected concentrations

exceed the FSDWS of 1,000 ug/L. Nickel was detected in seven samples, ‘
but only in three samples (GW005, Gwo08, and GW023) did the detected

concentrations exceed the Florida Groundwater Guidance Concentration

(FGWGC) of 150 ug/L (FDER 1989).

For each metal detected at Site 11, the corresponding FPDVS, PSDWS,
or FGWGC was exceeded in one or more samples. The highest concentra-
tions of each metal detected vere In the samples GW00S5, GW008, Or GWO023
(see Table 3b). Figure 3-[13] presents the total metals concentration
(excluding lead) and the lead concentration in each monitoring well g-
roundwater sample across Site 11. Figure 3-[13] also includes the
corresponding screening—group metals concentration in each unfiltered
sample collected from the existing permanent wells (see also Section
3.9.2.3). In general, the distribution of elevated groundwater
total metals concentrations and the distribution of elevated groundwater
lead concentrations correspond in ®v areas: the north-central portion
of the site and the south-central portion of the site.

TRPHs. TRPHs were detected in eight of the temporary monitoring .
well groundwater samples, and in five samples (GW012, GW021, GW023,
GW024, and GW026) the detected concentrations exceed the potentially
applicable FDER cleanup standard of 5 milligrams per liter (mg/L)
(Chapter 17-770, FAC). Also, as mentioned previously, floating or
immiscible hydrocarbons were observed in wvells TW012, TWO021, TWO023, and
TW024 during sampling. Figure 3-[14] presents the TRPE concentration in
each temporary well groundwater sample across Site 11. The highest TRPH
concentrations (500 mg/L, 190 mg/L, and 960 mg/L) were detected In
groundwater samples collected from teaporary monitoring wells Tw012,
TW021, and TW023, respectively, vhich were located in the central and
south areas of the site, immediately east and west of Pat Bellinger
Road.

vocs. Groundwater samples GW007, GW012, and GW023 exhibited
concentrations of one or more vocs (See "Cable3-5). Benzene was
detected in sample GWw023 at 11 ug/L, vhich exceeds the FPDVWS of 1 ug/L
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(Chapter 17-550, PAC). This sample also contained toluene at 11 ug/L
and total xylenes at 35 mg/L, but these concentrations are below the
respective FGWGCs of 24 wg/L and 50 wg/L (FDER 1989). Total xylenes
were also detected at a low concentration (12 ug/L) in sample GW012.
Trichloroethene was detected in sample GW007 at 31 ug/L, which exceeds
the PPDWS of 3 ug/L (Chapter 17-550, FAC).

PAHs and Phenols. PAHs and/or phenols were detected in samples
GV007, GWO12, GWOl4, GW021, GWO024, and GW026. PAHs were present below
detection limits in samples GW014, GW021, GW024, and GW026 (see Table
3-5). Figure 3-[14] presents the total PAH and phenol concentration in
each shallow groundwater sample from the temporary and permanent
monitoring wells across Site 11. The highest total PAH and phenol
concentrations were collected from temporary wells just east and west
of buildings 3627 and 3628 and also in the northeast portion of the
site, east of permanent monitoring well GM47.

PCBs. Trace levels of PCBs were present at concentrations below
the detection limit of 10 wg/L in samples GW007, GW008, and GW026 (see
Table 3-5).

[TAL/)TCL Parameters

Tables 3-6 and 3-7 summarize the analytical results for the
groundwater samples collected from the permanent monitoring wells on
Site 11. These samples were analyzed for the [TAL/}TCL parameter group,
TRPHs, total alkalinity, total hardness, and total organic carbon.
Figure 2-2 shows the existing permanent monitoring well locations at
Site 11. The complete [TAL/])TCL analytical results for these
groundwater samples are presented in Appendix H.

In general, a variety of metals were detected. Although a greater
variety of metals and higher concentrations were detected in the
unfiltered (total metals) samples than in the filtered (dissolved
metals) samples (see Table 3-6). Hany VOCs and base/neutral and acid
extractable compounds (BNAs) were also detected; however, some of these
compounds were also present in the field, rinsate, or preservative
blanks and associated laboratory method blanks (see Table 3-9 and
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- Table 3-6

SUMMARY [TAL)] FMETALS ANALTTICAL RESULTS POR GROUNINGATER SANPLES
(FRON PERMANENT MONITORING WELLS)
EAS PENSACOLA SITE 11
(All results i pg/L, waless soted)

Sample Number (Location)

[Detecties P11WO1l5 Pr11W026 P11W028 [rerows/

Parameter Limit (am1s) {GM26) (aM28) rapws
Total Metals

Aluminum 62 2,060 - $69

Arsenic 1 -— 3.6 50

Barium 10 2S.6 -— 16 1,000

Cadmium 1 8.2 -— 10

Calciun seo0 32,700 33,900 5,830

Chromium 10 10.6 -— w

Copper 13 412 -_— - 1,000

Iron 19 812 1,890 1,710 300

Load 1 5.8 1.1 s.2 SO

Magnesium 500 2,970 1,750 1,720

Manganese 2 36.9 S0.7 21.9 50

Mercury 0.2 -— — 2

Hickel 10 -— — -—

Potassium m 2,500 1.100 697

Selenium 1 — 1.5 10

Sodium 500 8,630 4,910 4,290 168,000

Vanadiua 10 -— — —

2inc 4 34.8 8.8 59.6 S,000
Dissolved Metals

Aluminum 62 194 -— 70

Arsonic 1 -— 1.8 —_— L

Barium n 15.8 -— -— 1,000

Cadmium 1 6.3 - - 10

Calcium 300 34,100 33,600 5,490

Iron 19 64 1,620 €33 3e0

Load 1 -— -— — S0

Magnesium 300 3,180 1,760 1,30

Manganese 2 -— SO [y .| SO

MNercury 0.2 -— - 0.53(m) 2

Potassium m 2,830 1,770 648

Selenium 1 -— 1.7(w) -— 10

Sodium 500 9,880 5,000 4,650 160,000

3inc 41 13.6 6.7 11.4 5,000)

14(RASP]URE027:70227/329/35

Key at end of table.
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Table 3-6 (Comt.

)

Saaple Number (Location)

|Detection  P11W036 PLIW047 P11W04 [FPDMS/

Parametor Limit (OM36) (GM47) (GM4) PSOWS
Total Metals

Alusinua 62 179 1,080 569

Arsenic 1 -— 11.6 1.4(W) SO

Barium 10 11.6 42.3 172 1,000

Cadmium 1 - - 10

Calcium 500 32,800 9,810 83,000

Chromium 10 - - -— SO

Copper 18 -— - 1,000

Iron 19 183 6,100 2,010 300

Load 1 7 18.9 675. 0

Magnesium 500 3,090 2,000 10,400

Manganese 2 37.5 3.6 229 SO

Mercury 0.2 — - - 2

Nickel 10 — - -—

Potassium 500 5,470 569 6,700

Selenium 1 - —-— 10

Sodium 500 16,900 6,650 8,330 160,000

Vanadium 10 -— -— -

Zinc 4 4 161 108 5,000
Dissolved Metals

Aluminum 62 140 85 -—

Arsonic 1 14.8 - S0

Barium 70 11.6 38 170 1,000

Cadmium 1 -— -— -— 10

Calcium 500 33,500 9,690 90,500

Iron 19 61 5,600 148 300

Load 1 14 3.7 - SO

Magnesium 500 3,210 2,050 11,200

Manganese 2 - 39.3 241 S0

Mercury 0.2 - -— - 2

Potassium 500 5,730 789 7,660

Selenium 1 - - -— 10

Sodium 500 19,100 7,290 9,540 160,000

Zine 4] 4 7.3 - 5,000

l4(NASPIUN6027:T0227/329/25
Xey at end of table.
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Table 3-6 (Comt.)

Sample Number (Location)

{Detectice PLIWO4S PLIWOSL PLIWOS2 [rrOReS/

Parametor Limit (GM49) {GMS1) (an52) rSpws
Total Metals

Aluminum 62 1,876 91 5,400

Arsonic 1 - -— 0.5 H

Barium 10 -— €9.6 4.8 1,000

Cadmium 1 -— -— -— 10

Calcium L) 21,900 479,000 4.210

Chromium 10 23 -— 19.4 50

Copper 1$ - -_— 18,2 1,000

lron 19 3,400 1,130 12, OOO. 300

Load 1 455" 65.5 s0

Magnesium se0 1,900 78,800 1,000

Manganese 2 101 341 A4 s

Mercury 0.2 -— —-— -— 2

Nicke!l 18 28.1 — -—

POtassium 500 961 12,600 813

Selenium 1 - -— 10

Sodium 500 10,900 1,210,000 16,700 160,000

Vanadium 1e -— — 14.08

3inc 4 A8 -— RB.6 5,000
Dissclved Metals

Aluainus 62 -— 11 101

Arsonic 1 -— -— 14.9 "

Barium 10 - 69 10.2 1,000

Cadmium 1 -— - - 10

calcium 500 22,000 454,000 3,790

Iron 19 2,010 1,020 2,400 300

Load 1 1.2(wm — -— w

Magnesium 30¢ 1,940 75,500 039

Manganese 2 7.8 307 24.2 L)

Mercury 0.2 - - - 2

Potassium L ] 1,040 12,900 (111

Selenium 1 -— -— 10

Sodium 500 9,030 1,230,000 17,100 160,000

3inc 4] 6.0 - 10.1 S,000

14[NASP)UNGO2T:T0237/329/38

Key:

[PPDUS = Plorida Primary Drisnkiag Water Stasdard
= Plorida Secoadary Driakiag Water Stamdard
detectien limit for this parameter iacreased by a factor of 10 ia this

sample.)

Dash (-—) indicates compound not detected.

Qualifiers:

(N) = Spiked sample recovery not within control limits.

(W) = Post digestion spike for furnace AA analysis is out of comtrel limits
(85~115%), while sample absorbance is less thaan 30% of spike absorbance.

Source: Ecology and Enviromment, Inc., 1991.
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Table 3-7

SUMMARY TCL ANALYTICAL RESULTS
PFOR GROUNDWATER SAMPLES
(FRON PERMANENT MONITORING WELLS)
NAS PENSACOLA SITE 11
(All results in yg/L, unless noted)

Sample Number (Location)

{Detection P11WO1S P11W026 P11iwo28 [rrows/

Parameter Limit (GM15) (GM26) (GM28) PSDWS
Vinyl chleride 10 - — a ~ 1
Methylene Chloride 10 6(3.) 6(8.) 5(8°)
Aceteone 10 15(8") 34(B7) 44(B")
Carbon pisulfide L] - -— -—
1,1=Dichlorcethens ] -— —-— - 7
1,2-Dichlorcethens (Total) S - - -
Trichlercethens S - - -— 3
Bengens ] - - - 1
Tetrachlerosthene S -— -_— -— 3]
Toluense 5 -— - —
Ethylbenzense 5 - - -
Total Xylenes 5 -— -— -—
Naphthalono 10 - - -
2—Mothylnaphthalono 10 - -— H3)
Acenaphthene 10 - -— -—
Dibengofuran 10 - -— -
Diethyl Phthalate 10 - -— 1y
Fluorene 10 - - -
Di-N-Butyl-Phthalate 10 4(3) 4(B],3) 3(3:,.1)
Bis(2-Zthylhexyl)Phthalate 10 S(B",J) 10(B) 17(B")
Tentatively Identified Compounds®

Preon-113 13(8*,3) 9(s*, ) 1408%,0)

Cyclohexanel - . 8(J -

Hexane 17(8%,3) 9(s8%,3) s(n*,3)

2,2'~0Oxybis-ethanol — 170(8*,3) s30(8*,J)

1,2-dichloro-1,1,2=-trifluere —-— -— -

2-cyclohexen-l-one 9(J) 12¢(8%,3) 9(s", 3

Sulfur, mol. -— -— -—

Butyl Bonrono Isomer -— _— -—

Butyl phenol.Isomer - - -_—

Dimethyl Bonrono Isemer _— _— -—

Dirthyl Indene Isomor - - 13(3)

pimethyl Naphthalono Isomer - -— 8(J)

Ethyl Dimethyl Bensene Isomor - - 12(3)

Ethyl Mothyl Bonrono lIsomor - - -—

Methyl Indene Isomor -— - 12(J)

Methyl Naphthalene Isomer - -— —-—(J)

Methyl Prepyl Bengene Isomer ot - 13(J)

Tetramethyl Bonrono lIsomor - — -

Trimethyl Bonrono Isomer -— - —-—

Unkewn Acid - - (2) 31(J3)

Unknown Alcohol - -— -—

Unknown Hydrocarbon (4) 4432 600(J) 16) 1,448(3)

Unknown Hydrocarbon 5.6(8°,J3) 17(B", ) -—

Unknewn Oxygenated Hydrocarbon -— -— 12(3)

Unknown Cempound (3) 54(J) -— (9) 153(:&

Unknown Compound - (3) 34.6(8%,9) 6.7(B",J)
Total Alkalinity (mg/L as cace,) 1 97 LY 3%
Total Hardness (mg/L as CaCos) 1 100 94 26
Total Organic Carbon (mg/L) 1} 5.3 22 12

14 [NASPUH6027:T0227,/328/21
Xey at end of table.
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Table 3-7 (Comt.)

sSample Mumber (Location)

[Detectioa P11WO036 P15wW047 P15WO42 ({rPDwS/

Parameter Limit (GM36) (GM4e7) (GM48) rSDUS
vinyl Chleride 10 -_ -_— -_ 1
methylene Chloride 10 18(a*) s(a") s(n")
Acetone 10 17(8*y 36(8%) s (s*)
Carbon bisulfide S -— 23 I
1,1=-Dichloroethens S - -— - ?
1,2-Dichlorcethene [Total) S -— 2(3) -
Trichlorcethene S — -— -— 3
Bensense 3 -— L] -— 1
Tetrachleroethene S -— -— -— 3)
Toluene S -— 7 -—
Ethylbensene L] - 24 -—
Total Xylenes S -_— a9 -—
Naphthalene 10 -— 86 -—
2-Methylnaphthalene 10 -— 56 -—
Acenaphthene 10 - {3 -—
Dibensofuran 10 -— 13 -
Diethyl Phthalate 10 -— -— -—
Fluorene 10 -— Z(J‘ -—
Di-N-Butyl-Phthalate 10 13) 308, 10(s")
Bis(2-Ethylhexyl)Phthalate 10 8 .J) 11(!‘) 5(!'.:)
Tentatively Idemtified Compounds.

r room—113 13¢8*,3) -— 13(8*,3)

Cyclohexanel -— -— -—

Hexane 1308, - st

2,2'-0xybis—ethanol -— -— -—

1,2~dichloro-1,1,2~trifluorc — — -—

2=cyclohexen-1-one 8(J) -_— -_—

Sulfur, mol. -_— 100(J3) -—

Butyl Bensene Isomer - NS -

Butyl Phemel Isemer -— - -

Dimethyl Densene lsomer — T74(3) -—

Dimethyl Indene Iscomer -_— -— -_—

Dimethyl! Naphthaleme Isomer - (2) 40(J) -

Ethyl Dimethyl Bermszene lscmer - (3) 138(7) -—

Ethyl Methyl Bemsens Isomer -— (4) 236(3) -—

Mathyl Indene Isomer - - -_—

Methyl Naphthalene Imowr -— 3s(J) 29(J)

methyl Propyl Bensene Iscmer -— (3) 112(3 -

Tetramethyl Bengene Isomer -— (2) §%(3) -—

Trimethyl Benzene lsomer - (S) 703(3) —

Unkown Acid -— -— -—

umkaown Alcohol 10(8*,3) - -

Unknown Bydrecarbon S4(I)()) 1,208(3) (2) 14()

Unknown Hydrecarben -— -— —

Unknown ¢xygemated Rydrecacben -— 16(3) -—

Unknown Compound (4) 31.1(3) (3) s1(3) (3 13(:‘

Unkaown Compound - -_ (S) s4.6(", 1)
Total Alkalinity (mg/L as Cace, ) 1 58 45 300
Total Hardness (mg/L as Cacoy) 1 95 30 270
Total Organic Carbon (mg/L) 1) 6.1 19 17

14[RASP]UM6027:T0227/328/21

Xey at end of table,
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Table 3-7 (Cent.)

sample Number (Location)
(Detection Pllw049 P11W051 PliWO52 [rPDWS/
Pazametoer Limit {GM49) {GMs3) tGMS2) rspws
Vinyl chloride 10 - . -, 310(E]) 1
Methylene Chloride 10 4(5‘,3) 4(8.,3) ZO(B')
Acetone 10 12(87) 9(8,J) 17(8%)
Carbon Disulfide 1 5 29 -—
1,1-Dichlorcethene S -— -— 11 7
1,2-pichloroethene (Total) 5 -— - 1,300(E)
Trichloroethens 5 - - 100 3
Bonrono 5 - - - 1
Tetrachlorocethene 5 - 5 5 31
Toluene H] - - -—
Ethylbenzene 5 - - —
Total Xylenes L] -— - -—
Naphthalene 10 _— -— -—
2=-Methylnaphthalene 10 -— —-— -
Acenaphthene 10 — - -
Dibensofuran 10 - -— -
Diethyl Phthalate 10 - -— -—
Flucrene 10 - - -—
Di-N-Butyl-Phthalate 10 3(8;,3) 38, ,3) 3(3)
Bis(2-Ethylhexyl)Phthalate 10 16(B") 16(B") 5(B",J)
Tentatively Identified Compounds.
Froon-113 - - 14(8",3)
Cyclohexanol -— -— -—
Hexane 6(8*,3) 68,0 —
2,2'-0xybis-ethanol 660(8",J) 460(8",0) -
1,2-dichloro-1,1,2-trifluoro -— -— 70(3)
2=cyclohexen-i~-one — 11(8',:) -
Sulfur, mol. — - -—
Butyl Bonrono Isomor —_ - —
Butyl Phenel Isomor -— - 22(3)
Dimethyl Benzene Iscomer - -— -—
Dimethyl Indene Isomor -— -— -—
Dimethyl Naphthalene Iscomer —-— — -—
Ethyl Diwthyl Bonrono Isemer -— -— -
Ethyl Methyl Bonrono isomer _— - -—
Methyl Indene Isomor -— -— -
Nothyl Naphthalene Isomor -— - -
Nothyl Propyl Bensens Iscmer -— — —
Tetramethyl Bonrono lIsomor - -— -
Triwthyl 2ensene Isomor -— - -—
unkewn Acid 15(J3) (2) $5(3) -
Unknown Alcohol -— —_ 9(8*, 1)
Unknown Hydrocbrbon (4) 2,236(:: 1°"l 15(3)
Unknown Hydrocarboen 27t , ) 1 300(B",J) ——
Unknown Oxygenated Hydrocarboen - -— -
Unknown Compound (9) 295(3) (6 89(J) (5) 97(3)
Unknown Compound (2) 39(8%,3) (2 34(8%,Y) -
Total Alkalinity (mg/L as c.Cos) 1 66 a7 20
Total Hardness (mg/L as Cacoy) 1 70 1,600 58
Total Organic Carbon (mg/v) 1) 12 5.1 13

Xey at end of table.

3-47

14[NASPJUH6027:T0227/328/21

{Bold items enclosed in brackets denote
changes to the last version of documsent])



Table 37 (Ccat.)

14{MASP)IUN6027:70227/238/21

Note! The numdber withim parentheses preceding tho concentration is tho aunber
of tentatively identified compeunds [(TICs)) IN this parameter group.
The listed concentration represents tho sua of tho individual
Froup-menter concentrations,

Key :

[PPDNS = Plorida Primary Drimking Water Stamdard

FESDNS = Florida Seceadary Drisking Water Standard])

M)A = Analyses NOL performed.

Dash (—) indicates compeund NOL detected,

(*Valuwes fOr the TICs are estimsted. No detectioa limits were established fOr
the TICs.)

Qualifiers:

(8%) = Present in method blank,

(t') s Identifies compounds with comcentraticns exceeding calibration range OF
tho GC/M8 instrument for the specific analysis.

(J) = [Por mem~TICs] es:imited value: compound present belov detection limit.
{Alse iadicates that N C cesceatrstioas are estimated because mno
detectioa limits were established.)

Source: FEcology and gnviremment, Imc., 1991.

[{Beld items emclesed ia brackets demote
changes to the last versiea of decumsat)
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Section 3.11.2). Cyanide, TRPHs, pesticides, and PcBs were not detected
in any of the groundwater samples from the permanent monitoring wells.

Metals. Table 3-6 summarizes the analytical results for [TAL]
metals in the permanent monitoring well groundwater samples. Figure
3-[13] presents total metals concentrations (all detected concentrations
of screening metals only, excluding lead) and total lead concentrations
in the temporary and permanent groundwater monitoring well samples
collected across Site 11.

Only four metals (calcium, magnesium, potassium, and sodium) were
detected at similarly high levels in both total and dissolved metals
samples. Of these four metals, only sodium is regulated by an FPDVS
(160,000 uygsL) [Chapter 17-550, FAC]. Sodium was detected only in
sample w051 at total and dissolved concentrations of 1,270,000 ug/L and
1,230,000 ugsL, respectively, which exceed the FPDVS.

The total chromium concentration (52 ug/L) in sample w049 and the
total lead concentrations (67 ug/L and 65 wg/L) in samples V048 and
w052, respectively, exceed the respective FPDVSs of 50 ug/L (Chapter
17-550, FAC). Lead was also detected in six permanent monitoring well
samples (w015, w026, w028, V036, W047, and W049) but at concentrations
below the FPDVS of 50 ug/L (Chapter 17-550, FAC) [(see figures 3-12 and
3-13)J.

Arsenic was detected in four permanent well samples (w026, w047,
w048, and w052). Again, the highest total arsenic concentration (39
uwg/L In sample w052) was below the FPDVS of 50 wg/L (Chapter 17-550,
FAC) .

Barium was detected in all the permanent monitoring well samples,
except V026 and w049. Total barium concentrations ranged from 16 ug/L
in sample w028 to 172 wg/L in sample w048; all barium concentrations are
below the FPDVS of 1,000 wg/L (Chapter 17-550, FAC).

Cadmium in sample w015, mercury in sample w028, and selenium in
sample W026 were detected at concentrations of 8.2 wg/L, 0.53 ug/L, and
1.5 ug/L, respectively, all below the respective FPDVSs of 10 ug/L, 2
ug/L, and 10 wg/L (Chapter 17-550, FAC).

Iron and manganese were detected in all the samples obtained from
the permanent monitoring wells. Total iron concentrations detected
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ranged from 183 ug/L in sample v036 to 12,800 wg/L in sample vw052, and
all sample concentrations, except in w036, vere above the FSDVS of 300
ug/L (Chapter 17-550, PAC). Total manganese concentrations detected
ranged from 23 ug/L in sample w028 to 341 wg/L INn sample WOS1, and four
of the sample concentrations (in v026, V048, W049, and w051) vere above
the rspvs of 50 ugs/L (Chapter 17-550, PAC).

Zinc vas detected at total concentrations less than the PSDVS
of 5,000 ug/L in samples w015, w026, V028, W036, W047, WO48, w049, and
v0s2, and copper vas detected at total concentrations less than the
Psp¥s of 1,000 ug/L in samples ¥015 and W052 (Chapter 17-550, PAC).

Nickel vas detected in only one sample (W049) at a concentration of
25 ug/L, vhich IS belov the PGWGC of 150 ug/L (FDER 1989).

Total (unfiltered) metals concentrations in the permanent wells
were generally higher than the respective dissolved (filtered)
concentrations (see Table 3-6). Furthermore, it should be noted that
the total metals concentrations in the temporary monitoring vell samples
vere generally mueh higher than the total metals concentrations in the
permanent monitoring vell samples (see tables 3-3 and 3-6). As will be
discussed further in Section 3.10, the relationship between total metals
concentrations in temporary well samples and total metals concentrations
In permanent well samples, evaluated iIn combination vith the
relationship betveen total metals and dissolved metals concentrations in
permanent vell samples (discussed in the preceding paragraphs), supports
the probability that total metals concentrations are being impacted by
acid preservative leaching/dissolution of aquifer matrix sediments
entrained in the groundvater samples.

vocs. Table 3-7 susmarizes the analytical results for the TCL
parameters In the permanent monitoring vell groundvater samples.
Methylene chloride and acetone vere detected in all of the permanent
monitoring vell groundvater samples. Given that these compounds vere
also detected iIn the associated laboratory method blanks, their presence
In the groundwater samples can be attributed to laboratory-derived
contamination.

Carbon disulfide vas detected iIn three samples (V047, w049, and
¥051) at concentrations of 2 ug/L, S ug/L, and 29 ugsL, respectively.
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Benzene was detected in sample w047 at a concentration of 5 ug/L,
which is above the FPDWS of 1 wg/L (Chapter 17-550, FAC). Ethylbenzene
and total xylenes were also detected in sample W047 at concentrations of
24 ug/L and 89 ug/L, respectively, above the FGWGCs of 2 ug/L and 50
ug/L, respectively (FDER 1989). Toluene also was detected in sample
W047 at 7 ug/L; however, this concentration is below the FGWGC of 24
ug/L (FDER 1989).

Sample w052 exhibited five VoCs; vinyl chloride (310 ug/L);
1,1-dichloroethene (11 ug/L); 1,2-dichloroethene (1,300 ug/L);
trichloroethene (100 ug/L); and tetrachloroethene (5 ug/L) at
concentrations exceeding the respective FpPDWSs of 1 wg/L, 7 ug/L, and 3
ug/L (Chapter 17-550, FAC). In addition, tetrachloroethene was detected
in sample w051 at a concentration of 5 ug/L, which exceeds the FPDWS of
3 ug/L (Chapter 17-550, FAC).

BNAs. Naphthalene was detected only in sample w047 at a
concentration of 86 ug/L (see Table 3-7), which exceeds the FGWGC of 10
ug/L (FDER 1989). Sample w047 also exhibited 2-methylnaphthalene at a
concentration of 56 wg/L, and trace levels of acenaphthene at 1 wg/L,
dibenzofuran at 1 wg/L, and fluorene at 2 ug/L. 2-Methylnaphthalene and
diethyl phthalate were also detected (7 ug/L and 1 wg/L, respectively)
in sample w028. Di-n-butyl-phthalate and bis(2-ethylhexyl) phthalate
were detected at trace levels in all the permanent well groundwater
samples as well as in the associated laboratory method blanks;
therefore, the presence of these compounds can be attributed to
laboratory-derived contamination.

Tentatively ldentified Compounds (TICs). A number of VOC and BNA
TICs were detected in the permanent well groundwater samples (see Table
3-7). Seven of these 13 compounds, including Freon-113, hexane, 2,2’-
Oxybis-ethanol, 2-cyclohexen-1-one, unknown alcohols, unknown
hydrocarbons, and unknown compounds, were also detected in the
associated laboratory method blanks; therefore, the presence of these
compounds can be attributed to laboratory-derived contamination. In
contrast, samples W028 and W047 contained numerous benzene, phenol,
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indene, and naphthalene isomers; these isomers are not attributable to
laboratory-derived contamination. .

Remediation Parameters

The permanent well groundwater samples vere also analyzed for total
alkalinity, total hardness, and total organic carbon to support
subsequent groundvater remediation design activities at Site 11, if
required. Table 3-7 presents the analytical results for these
remediation parameters.

[For comparitive purposes, regiomal (i.e., withim southern Escambia
County) values Of these sase parameters in the Sand-and-Gravel Aquifer
1t e follews alkalinity (as mg/L Of CaC0,) values range from (0D
ng/L 10 120.9 mg/L (Clemens et al. 1989); total hardness values range
frall weg/L to 326.00 mg/L, vith the majority being less than 50 mg/L
(Jobnson 1991); and total organic carbon value8 range fra 28 wg/L to
2141 wg/L (Clemens ct &T. 1989).] Vith respect to the nine permanent
monitoring vells sampled at Site 11, total alkalinity ran@ from 20
=g/L 10 300 mg/L, total hardness ranged from 26 mg/L t0 1,600 mg/L, and
total organic carbon ranged from 51 mg/L t0 22 mg/L. [The majority Of
the Site 11 groundwater samples cxhibited values Of alkalinity, .
hardness, and tOotal organic carbon well within the reported ranges of
regional values.]

3.10 CONTAMINATION DISTRIBUTION/SOURCE DISCUSSION

The tvo media, soil and groundvater, sampled at Site 11 exhibit
elevated levels of the contaminant groups (metals, TRPHs, VOCs, PABs,
and phenols). Belov detection limit concentrations of PCBs also are
present In the soil and groundvater. In some cases, the detected
contamination is clearly associated with reported past activities at
Site 11, including landfilling, disposal of Industrial vastes, and,
possibly, aircraft salvage or maintenance.

Although none of the Site 11 media samples vere analyzed for
radioactive properties, the results of the radiation survey discussed in
Section 3.6 indicate a potential source of radioactive contamination
exists approximately 50 feet east of Building 3628 located in the
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east-central portion of Site 11 (see Figure 3-2). However, the nature
of the source material(s) of the contamination are unknown.

In additfon, Site 11 contamination may be impacting the area around
Bayou Grande. Surface water and sediment sampled along the south arm of
Bayou Grande during the Corresponding Phase | investigation of Site 30
(discussed in sections 3.10.1 and 3.10.2) exhibited at least trace
levels of one or more of the contaminant groups (metals, TRPHs, PAHs,
phenols, and PCBs). However, results of sampling conducted in the
southeast area of Site 11 indicate that Bayou Grande may also be
impacted by sources other than Site 11, possibly located southeast of
Site 11. In the following sections, each media sampled on Site 11 and
the media sampled adjacent to Site 11 will be discussed separately
regarding the nature, distribution, and potential source(s) of
contamination.

3.10.1 Surface Vater

Surface water sampling was conducted in Bayou Grande during the
corresponding Phase | investigation of Site 30. The results indicate
that surface water contamination is most likely attributable to leachate
migration and/or surface water runoff from Site 11. Metals vere
detected in all of the Site 30 surface water samples at concentrations
exceeding the corresponding FDER Class III (recreational) surface water
standards.

At Site 30, arsenic was detected in samples P30sw002 (71 ug/L) and
P30sw004 (120 ug/L) at concentrations exceeding the FDER Class III
surface water standard of 50 wg/L (Chapter 17-302, FAC). Chromium was
detected in sample P30sw002 (52 ug/L) at a concentration exceeding the
FDER Class III surface water standard of 50 wg/L, and zinc was detected
in all samples adjacent to Site 11, P30Sw002 (100 ug/L), P30Sw003 (110
ug/L), and P30SW004 (110 wg/L), at Concentrations exceeding the FDER
Class III surface water standard of 30 ug/L (Chapter 17-302, FAC). Each
of these metals were detected at elevated concentrations in soil and
groundwater samples at Site 11.

Possible sources of arsenic concentrations in the surface water of
Bayou Grande may be soil and groundwater in the southwest portion of
Site 11; arsenic was detected in soil samples from boring B024 and iIn
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groundwater samples froa temporary well TW023 and permanent vells GM26

and 6M52. Other sources of arsenic may be soil and groundvater in the

north portion of Si.e 11 where arsenic vas detected iIn soil samples from .
borings B0O2, B0OO4, BOO6, and BO13 and in groundwater samples from

permanent monitoring vells GM47 and GM48. The source of arsenic in soil

and groundvater in the north portion of Site 11 may be associated with

the previous landfilling activities In this area.

3.10.2 Sediment

The four Site 30 sediment samples (P30SDO0O1, P30SD0O02, P30SD0O03,
and P30SD004), collected in Bayou Grande in the vicinity of Site 11
during the corresponding Phase | investigation of Site 30, contained
elevated levels of metals, TRPHs, PABs, and phenols. PCBs vere also
present belov detection limits in tvo of these samples.

Chromium, zinc, lead, cadmium, copper, and arsenic were the primary
metals detected in these sediment samples. The highest total metals and
the highest lead concentrations detected in samples P30SD002 and
P30SD003 may be due to leachate migration from the central area of Site
11 and discharge to surface vater via seeps, and/or possibly to surface
runoff from Site 11. Correspondingly high levels of total metals and '
lead were detected in the soil borings In the central area of Site 11
(see Section 3.10.3). Arsenic in Site 11 soil and groundvater is
possibly impacting Bayou Grande; arsenic was detected in surface vater
and sediment samples collected from Bayou Grande during the
corresponding Phase | investigation of Site 30 (see sections 3.10.1 and
3.10.2). Other sources of arsenic located east-southeast may be
impacting Bayou Grande (arsenic was detected in borings 8027, 8028, and
B030); however, the nature of this potential source is currently
unknovn. Likewise, the high concentrations of TRPEs, PABs, and phenols
in sediment samples P30SD002, P30SDO03, and P30SDOO4 may correspond to
the high concentrations of these contaminants detected in soil borings
in the central and south areas of Site 11.

Past disposal of industrial wastes, landfilling, and/or aircraft
salvage or maintenance activities in the central and south areas of Site
11 are probably the sources of metal, TRPH, PAH, and phenol
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contamination in Site 11 sediments which are impacting the south arm of

Bayou Grande.
Although trace levels of PCBs were detected in three of the four

Site 30 sediment samples from Bayou Grande, only one Site 11 soil sample
(from boring B011) and three Site 11 groundwater samples (GW007, GWOO08,
and GW026) contained below detection limit concentrations of PCBs. At
present, it is not evident if any on-site source of PCBs exists at Site
11 or whether such a source could impact Bayou Grande sediments . Thus,
PCBs detected in Site 30 sediment samples may be attributable to another
upstream source.

3103 Soil

Concentrations of metals, TRPHs, VOCs, PAHs, and phenols were
detected in many of the soil samples collected at Site 11. A below
detection limit concentration of PCBs was present in one sample (S011A)
from the western edge of Site 11. The impact of soil contamination in
the northeast, central, and south areas of Site 11 on Bayou Grande
sediment is apparent, as discussed in the preceding section (see Section
3.10.2).

Soil metals contamination is generally widespread in the south half
of Site 11, and the concentrations are elevated with respect to the
significantly lower metals concentrations detected in borings in the
north portion of the site. Chromium, zinc, lead, and copper were the
primary metals contaminants detected in soil. The highest metals
concentrations were detected in borings located in the south and central
areas of the site around buildings 3445, 3627, and 3628. Total lead
concentrations also were generally highest in the south and central
areas.

Total arsenic concentrations were elevated, with respect to other
on-site soil samples, in samples collected in the north-central portion
of the site (borings B0O0Z, B0O4, B0O6, and BO13), in the central and
southwest portions (borings B0O19, B020, and B024 ), and in the southeast
portion (borings B027, B028, and B030).

Given that nearly all soil samples were composited over depth
intervals of O to 5 feet BLS or to the depth of the water table,
whichever was less, metals contamination of soil within the unsaturated
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zone is widespread over the central and south portions of Site 11.

The source of soil metals contamination in the south and central areas
of Site 11 is probably past industrial vaste disposal via landfilling
and burning activities in the central and south portions of the site,
and/or possible aircraft salvage or maintenance activities that may have
occurred in the area west of boring 8023. The source of metals
contamination in the southeast portion of the site is not evident at
this time.

The highest concentrations of TRPBs, PAHs, and phenols correspond
vell with the elevated metals concentrations observed in the central and
south areas of the site. TRPE, PAH, and phenol concentrations in soil
in the northvest portion of the site (at boring B0OO4) and also in the
south portion (around borings BO21 and B023) probably resulted from past
disposal and possible burning of industrial vastes iIn these areas.
Hovever, relatively high concentrations of TRPHs, PAHs, and phenols
occur widely over the site except in the extreme north portion (near
borings BOO1 and B0O2) and in a narrow area north of buildings 3627 and
3628 centered around borings B0O7, BOO8, and B0O9.

3.10.4 Groundvater

Concentrations of metals, TRPHs, VOCs, PAHs, and phenols were
detected in many of the groundvater samples collected at Site 11.

Belov detection level concentrations of PCBs were also detected in the
groundwater samples (GW007, GW008, and Gw026) collected from three of
the temporary wells at Site 11.

All of the unfiltered (total metals) groundwater samples exhibited
elevated concentrations of several metals. Howvever, it is probable that
these elevated total metals concentrations (exhibited by the unfiltered
samples), at least in part reflect acid preservative
lesching/dissolution Of aquifer matrix sediments entrained in the
samples, rather than actual groundvater contamination. Evidence that
leaching/dissolution may be occurring is also provided by the Phase 1
analytical results for the metals groundwater samples collected from the
existing permanent monitoring wells not only on Site 11, but also on
sites 1 (Sanitary Landfill) and 15 (Pesticide Rinsate Disposal Area).
The permanent monitoring well groundvater samples were much less turbid
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than temporary monitoring well samples, exhibited much lower total
(unfiltered) metals concentrations than the proximate Phase | temporary

monitoring well samples, and exhibited even lower dissolved (millipore-
filtered) metals concentrations. In light of the permanent monitoring
well groundwater sample results, groundwater metals Contamination may be
widespread at Site 11 but not at the levels suggested by the analytical
results for the temporary well groundwater samples.

Total metals and total (unfiltered) lead concentrations detected in
temporary monitoring well groundwater samples do not necessarily
correspond to the soil metals concentrations detected in the
corresponding soil boring samples. For example, the two highest total
metals concentrations and second and third highest lead concentrations
were detected iIn groundwater samples GW005 and GWO008; however,
relatively low concentrations of total metals and lead were detected iIn
the corresponding soil boring samples B005 (A- and B-intervals) and
BOO8, composited from the unsaturated zone. The lack of correspondence
indicates that in some areas of Site 11 superjacent soils of the
unsaturated zone are not the direct source of shallow groundwater metals
contamination, rather that the source of shallow groundwater metals
contamination may be below the water table, within the saturated zone.
However, this indication does not preclude that in some areas of Site 11
metals concentrations in unsaturated-zone soils may be an immediate
source of metals contamination in groundwater, as Is indicated at the
former locations (in the central and south portions of the site,
respectively) of wells TUO21 and Tw023 (see Figure 3-[13]). Elevated
concentrations of metals were detected in both the soil and groundwater
samples at the former locations of TW021 and Tw023. In addition, soil
metals concentrations at other locations within the central portion of
the site (borings BO13, BO17, and B018) may indicate areas of metals
concentrations in the shallow groundwater. Therefore, sources of
shallow groundwater metals contamination are evident in the central and
south portions of Site 11 possibly above and below the water table, and
in the north-central portion of the site below the water table (see
Figure 3-[13]). Industrial waste disposal via landfilling activities,
possibly above, in contact with, or below the water table, are the
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likely source of metals contamination in groundvater via leaching of
contaminated soils.

Arsenic was detected in groundvater samples obtained from vells
TW023, GM26, GM47, GM48, and GM52. Soils In tvo areas may be sources of
arsenic leachate to shallov groundvater at site 11; these areas include
the northvest and north-central portions of Site 11 around borings B002,
BO04, BO0O6, and BO13; and the southwest portion of Site 11 around
brings B019, B020, and B024. Arsenic was detected in groundvater
saaples Trom permanent wells dovngradient of the potential northwest and
north-central source areas, and in groundwater samples from one
temporary monitoring well and one permanent well downgradient of the
potential southwest source area. These detections indicate a potential
on-site source of arsenic to Site 11 groundwater; however, arsenic also
vas detected in the groundwater sample from temporary well P26TV002 at
Site 26 (Supply Department Outside Storage) located hydraulically
upgradient of Site 12.

The highest concentrations of TRPEs were detected in Site 11
groundwater samples from temporary wells in the central and south areas
of the site along Pat Bellinger Road (see Figure 3-[14]). In addition,
free product vas detected iIn these temporary wells (see Figure 3-[14}),
and petroleum-stained or saturated sands wvere encountered
duringcompletion of the soil borings for these wells. Therefore,
sources Of TRPHs exist along Pat Bellinger Road in the central and south
areas of the site, where soil borings have the highest concentrations of
TRPBEs. However, the widespread presence of TRPHs iIn soil borings at
Site 11 (see Figure 3-[11]) indicates potentially larger source areas
may exist.

The highest concentrations of vocs were detected in groundwater
samples obtained from permanent monitoring vells GM47, iIn the northeast
area of the site, and GMS2 in the southvest area of the site. Vinyl
chloride, total xylenes, ethylbenzene, and benzene were detected in
sample W047 at concentrations above the respective FPD¥S Or FGWGC. In
addition, trichloroethene was detected in well TW007 (located near well
GM47 but screened much more shallowly).

1,2-Dichloroethene; 1,1-dichloroethene; trichlorcethene; and
tetrachloroethene vere detected in sample w052, all at levels above the
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respective rpowss. Also sample wos1 from deep well GMS1, located north
of gMs2, contained tetrachloroethene at a concentration above the FPDWS.
The TRPH, pag, and phenol concentrations in Site 11 soil borings located
hydraulically upgradient or immediately adjacent to these wells (GM52
and GM51) indicate potential on-site sources of these chlorinated VOCs
to the groundwater sampled from each well (see Figure 3-[11]). Given
the distance of GH52 from Site 11, there may also be a potential,
unknown, off-site contributor of VOCs to the groundwater in the area of
well GM52.

Of particular interest is the detection of tetrachloroethene, a
chlorinated solvent VOC that has a density greater than water, in the
groundwater sample from GM51. Given this density property, it is
possible that tetrachloroethene has "sunk" within the shallow
groundwater of the Sand-and-Gravel Aquifer at Site 11 to the depth of
the screened interval of GM51. However, as discussed previously, as a
result of a probable low permeability, semi-confining, or confining clay
layer, an upward gradient exists between the screened intervals of the
deep permanent well GM51 and the shallow permanent well GM26, located
adjacent to GM51. Therefore, the potential for downward migration of
tetrachloroethene at Site 11 is diminished.

Three of the four VOC components of the benzene/toluene/ethyl-
benzene/total xylenes (BTEX) quadruplet were detected in Site 11
groundwater samples. Benzene, toluene (may not represent on-site
contamination, see Section 3.11.2), and total xylenes were detected in
well Tvw023 and xylenes were detected in temporary well Two12. As VOCs
are more readily flushed through the soil column (i.e., VOCs have
greater solubility/mobility) than TRPHs, PAHs, and phenols, the
potential source of the VOCs may not be the immediately superjacent
soils. Therefore, total xylenes detected in the groundwater sample from
temporary well TW023 may be attributable to the total xylenes detected
in boring BO23; whereas, the toluene detected in the groundwater sample
from temporary well TWO23 may be attributable to toluene detected in
borings B019 and B020, as borings B019 and B020 are upgradient of boring
B023. A source of total xylenes in the groundwater sample from TW012 IS
not readily apparent; however, TRPHs, PAHs, and phenols were detected iIn
the upgradient soil boring BO11.
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PAR and phenol concentrations vere detected In groundvater samples
from wells Tw012, TW014, TWO007, and GM47, located iIn the central and
northeast areas of the site: howvever, PAH and phenol concentrations vere
detected in soil borings located in the northvest, central, and south
areas of the site. Potential sources of PAHs and phenols detected iIn
soil samples may be a result of past industrial vaste disposal and
landfilling activities near the locations of borings 8004 (in the
northvest portion), and B021 and B0O23 (in the south-central portion).
Howvever, leaching of PAEs and phenols to the groundwater in the
immediate vicinity of B021 and B023 is not apparest. In contrast to
this, paBs and phenols vere detected in groundvater samples from TwO12
and TUO14 vhere soil samples from the corresponding borings (B012 and
B014) also contained PABs and phenols. Given both the above, it is
apparent that on-site soils are sources of groundwater PAR and phenol
concentrations, but leaching of these compounds from immediately
.superjacent Soils may not be the principal mechanism for migration.

Past industrial vaste disposal activities may have included landfilling,
hence burial of PAB and/or phenol sources directly in contact vith
groundvater.

3.11 QA/QC
3111 Field qasqc
Anglytical Screening Samples

Two soil field duplicate samples and one groundwater field
duplicate sample vere collected for the Site 11 screening samples. Tre
analytical results for the duplicate samples are presented in the
sumnary screening results tables for soil and groundvater (tables 3-3
and 3-5, respectively). The results for the soil duplicate samples
(S013AD and s019AD) and groundwater duplicate sample (GWO01D) vere in
agreement, vithin acceptable limits, vith the results for the original
samples.

[TAL/ JTCL Samples

one Tield duplicate sample, tvo bottle trip blanks, one sampling
equipment rinsate blank, one field blank, and one preservative blank
vere collected for the nine Site 11 [TAL/]TCL groundvater samples. The
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analytical results for these Qa/QC samples are presented in the summary
results tables for the groundwater field qQa/Qc samples (tables 3-8 and
39).

The results for groundwater duplicate w052D were in agreement,
within acceptable limits, with the results for the original sample.
Methylene chloride, acetone, Freon-113, and hexane were detected in trip
blanks TBO1 and TBO2 (which were only analyzed for voCs), rinsate blank
RBO1, field blank FBOl, and preservative blank PBO1. Aluminum, copper,
iron, magnesium, manganese, mercury, sodium, and/or zinc were the only
metals detected in the blanks. Bis(2-ethylhexyl)phthalate, di-n-butyl-
phthalate, and several TICs were also detected in one or more of the
blanks. The detected contaminants in the various blanks are of little
concern because they also occurred in the associated laboratory method
blanks and, hence, can be attributed to laboratory-derived
contamination, and the detected levels do not significantly impact
interpretation of the field sample analytical results.

3112  Laboratory QA/QC
Analytical Screening Samples

Methylene chloride i1s a common laboratory-derived contaminant (EPA
1988) and was present in several of the method blanks analyzed at the
laboratory. Methylene chloride was present in the soil method blanks
and in two soil samples collected at Site 11. In both cases, the
methylene chloride concentrations found in these soil samples were only
slightly above the detection limit for this compound and, therefore, can
be attributed to laboratory-derived contamination.

Toluene was detected in a number of soil samples at concentrations
between 1,200 ug/kg and 1,400 ug/kg, but was not detected in any of the
associated laboratory method blanks. Given the relatively frequent
occurrence, uniform detection level, and seemingly random distribution
pattern of toluene in the soil samples, it iIs not believed that toluene
represents an actual on-site contaminant. E & E’s ASC analyst, after
reviewing the relevant analytical raw data, suggests that these
detections may represent false analytical positives associated with the
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Table 3-8

SUMMARY ([TAL] NETALS ABALYTICAL RESULTS POR GROUNDWMATER
FIELD QA/QC SANPLES
(FRON PERMANENT NOSITORING WELLS)
EAS PERSACOLA SITE 11
{All results ia pg/L., unless meted)

Sample Number (Location/Type)

[Detection P11W0S2  P1Iw0s20®  Pli1wrs01®  [rrawrmez®  (rrows,
Parameter Limit (GN52) (Gns2) {Trip Blank) (Trip Blamk) rspes

Total Metals

Aluminum 62 5,400 7,290 nA Y

Arsenic 1 39.5 3.7 NA uA 50

Barium 10 34.8 38.6 m m 1,000

Calcium no 4,270 4,060 NA - Y

Chromium 10 19.4 13.2 uA ®A S8

Copper 13 15.2 15.5 BA m 1,000

Iron 19 124800 13,100 KA -y 300

Lead 1 65.1 58.0 nA RA 59

Magresium 500 1,000 1,100 NA m

Manganese 2 34.4 31.8 BA = 30

Mercury 02 -— - - N - 2

Potassium 3500 813 634 A | " Y

sodium 500 16,700 11,300 A mA 160,000

Vanadium 10 14.8 13.8 WA m

Zinc 4 93.6 33,9 BA | % 3,000
Dissolved Metals

Aluminum 62 101 104 7 N ma

Arsenic 1 14.% 17.3 | 73 WA se

Barium 10 10.2 14.2 uA ma 1,000

calcium Hi 3,790 3,%70 | Y

Copper 18

Iron 1 2,480 3,330 A m 300

Magnesium Hi 839 801 uA Y

mamganese 2 24.2 20.9 mA m N

Potassiua 500 695 £ DY |+ 3 m

Sodium see 17.100 17,000 | 7Y =B 160,000

Zinc 1 18.7 40.1 7N HA) S,000)

14[NASP]UMC027:70227/345/20

Key at end of table.
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Table 3-8 (Cent.)

Sample Number (Location/Type)

pliwre01° a
(sampling P11wpBOl
[Detection PL11wWFBOL Equipment (Preservative {PPDWS/
- Parameter Limit {Field Blank) Rinsate) Blank) PSDWS
Total Metals
Aluminum 62 -— 411 NA
Arsenic 1 -— - NA SO
Barium 10 -— —-— NA 1,000
Calciua 300 - - NA
Chromium 10 - - NA S0
Copper 15 32 34 NA 1,000
Iron 19 412 93 NA 300
Lead 1 - —— NA SO
Magnesium 500 500 -— NA
Manganese 2 -— 4.5 NA 50
Mercury 02 - 0.21(N) NA 2
Potassium 500 - -— NA
Sodium 500 539 544 NA 160,000
Vanadium 10 - -— NA
Zinc 4 - 72 NA 5,000
Dissolved Metals
Aluminus 62 151 162 2,190
Arsonic 1 - - SO
Barium 10 -— -— 1,000
‘ Calcium 500 - - -
Copper 18 - - 193
Iren 1 59 65 884 300
Magnesium 500 - -
Manganese 2 -— - 13 so
Potassium 500 - - —
Sodium 500 799 3,730 1,600 160,000
zZinc 4] - - - 5,000)
14[NASP |UH6027:70227,/345/25
Key =

[PPDWS — Florida Primary Drinking Water Standard.
FSDWS = Plorida Secondary Drinking Water Standard.)
NA = Analyses NOL performed.

Dash {(=—) indicates compound not detected.

;Dupliccto of sample P11WO052.

cAnalysod gor voCs only.

Analysed for total metals, dissclved metals, cyanide, VOCs, BNAs,
pesticides, PCBs, TRPHs, and gress alpha radioactivity only.
Analysed Tor dissclved metals, cyanide, VoOCs, and TRPHs only.

Qualifier:
(N) = Spiked sample recovery not within control limits.

Source: Ecology and tnvironmont, Inc., 1991.
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Sample Number (Location/Type)

[Detection PLISWOS2 priwoszn? !11"!.01' rumoz' {rrOwsS/
Paramster Limit {emS2) {GMS2) {Trip Blank) {Teip Blank) g 3- -]
viayl Chleride 18 3t0(E]) 260(x3) - - . 1
Methylene Chloride 10 2°(l.) 6(3.) Q(I.D 10(l')
Acetone 10 1He) 19(®") 21(87) 18{B")
1,i=-Dichloroethense S 11 a . 9 s -— -_— 7
1,2-Dichloroethene (Total) S 1,300(E™) 1.100(2") -— -—
Trichloroethene S 100 88 — -— 3
Tetrachleroethens S L 4{J) -— —-— 3]
Di-N=-Putyl-Phthalate 10 3¢ J‘ 12 a HA NA
Bis(2~Ethylhexyl)Phthalate 10 5(8",J) 6(8 ,J) BA NA
Teatatively ldentified Compounds®? - a
Preon-113 1400%,3 160%,3) 17(83,3) 8(8;,3)
Hexane - - 12¢8%,3) 16(8",3)
2,2'-0xybis-ethanol -— - - -
1,2-dichloro-1,1,2-triflucro 0(3) 68(J) -— -—
2-Cyclohexen~l-one -— 8({J)* -— -—
Butzl Phemol lsomer a2, 22(J3) -— -—
UnkBewe acid -— —— -— -—
vaknewe alcohol ss®.3) 1uwp'.n -_ -
taknowa hydrocarbon 15(J3)* - 6.6(J) -
Unknowa hydrocarbon -— -— — -—
Unkneowm OXygenated
hydrocarbon —-— - -— —
Unknowa compound (5) 97(J) (S) 111(3) LIR) 6(3)
Unknowa compound -— -— -— -—
Total Alkalinity
(mg/L as CaCo,) 1 20 20 MA WA
Total Nardness
(mg/L a Caco,) 1 58 18 MA MA
Total Orgsmic Carben
(mg/L) 11 13 34 MA NA
14[BASP)UNGE027:20227/344 /¢
Key at emd of table. t /34479
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®able 3-9 (Cont.)

Sample Number (Location/Type)
PLiwrso1® 4
(Sampling PLIWPBOL
[Detection PLIWPBOL EqQuipment (Preservative |PPDWS/
Parameter Limit {rield Blank) Rinsate) Blank) PSDWS
Vinyl chleride 10 - - -~ a 1
Methylene Chloride 10 6(5.) 16(8.) 16(3.)
Acetone 10 12(B7) 15(8 ) 12(87)
1,l=Dichlerecethene 5 - - - 7
1,2~Dichlorcethens (Total) L] - - -
Trichlorocethens $ - - - 3
Tetrachloroethene 4] - = — 3]
Di-N=-Butyl=Phthalate 10 5(5.,3) S(B.,J) RA
Bis(2=-Ethylhexyl)Phthalate 10 16(B ) 15(8") NA
Tentatively Identified Compounds** a a
Freon-113 - 12(5..3) 11(5.,J)
Hexane ©o e J) 5(B_.,J) 7(87,3)
2,2'-0xybis-ethanol 490(8" J) 510(B ,J) -
1,2~dichloro~-1,1,2~trifluoro = a - a -—
2=Cyclohexen~-l-one 10(8",J) 8(B",J) -
Butyl Phencl Iscmer - — -
Unknown acid 10(3) (2) 26(J)
Unknown alcohol - - -
Unknown hydrocarbon (5) 1.991(:‘ (4) 1.936(Jz -
Unknown hydrocarbon 53(8",J) 3s(8",J) -
Unknown oxygenated
hydrocarbon 12(J3) - -
Unknown compound . (2) 14(Jx (5) 62(3‘ (2) 18(J)
Unknown coapound (2) 49(8 ,J) 33(87,J) -—
Total Alkalinity
(mg/L as CaCoB) 1 -_— NA NA
Total Rardness
(mg/L as CICOJ) 1 39 NA NA
Total Organie Carbon
(mg/L) 1) - NA NA

14 {NASPUN6027:T0227/344/9

Nete: ThO number VIthin parentheses preceding tho concontration is tho number OF tentatively identified
compounds [TICs)] IN this parameter group. Tho listed concentration represents tho suam of tho
individual group-member concontrationa.

Key :

(PPDWS = Plorida Primary Drinking water Standard.
FSOME . Plozrida Secondary Drinking Water Standard.)
NA = Analyses Nnot performed.
Dash (==} indicates coapound not detected.
*puplicate analysis not vithin control limit.
[**values fOr thOo TICs are estimated, Mo detection limits were established for tho ?ICs.)

'Duplicnto of sample PLl1W0S2,

Analysed for vocs only.

Analysed for total metals, dissclved mezals, cyanide, VOCs , BNAs , pesticides , PCBs , TRPHs, and
gross alpha radioactivity only.

dAnnIy:od for disseclved metals, cyanide, vocs, and TrpHs only.

Quilitiorl:

(B.) = Present In methoed blank.

{E") = ldentifies compounds with concontrationa exceeding calibration range 0f tho Gc/ms

instrument for tho specific analysis.

[FOr non-TICs) estimated value; compound present below detection lImit. [Also indicates
that TIC concentrations are estimated because mo detecticn limits were established.)

(N) = Spiked sample recovery not within control limits.

(J) =

(W) = Post digestion spike for furnace MM analysis is out of control limits (85-115%), while
sanple absorbance is less than 50% of spike abserbance.
Source: Ecology and favironment, Ime., 1991.
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measurement process/instrumentation. Such false positives are not

uncommon, but are usually eliminated by performing second column

confirmation analyses on samples that exhibit positive detections on the .
first column runs. The Phase I analytical screening samples vere not

subject to second column confirmation analysis.

[TAL/ JTCL Samples

Hethylene chloride, acetone, bis(2-ethylhexyl)phthalate, di-n-
butyl-phthalate, and several TICs (i.e., Freon-113, hexane,
2,2-0xybis-ethanol, 2-cyclohexen-1-one, an unknown alcohol, an unknown
hydrocarbon, and an unknown compound) vere detected both iIn one or more
of the [TAL/]TCL groundvater samples and in the associated laboratory
method blanks at comparable concentrations (see tables 3-7 and 3-9).
Hence, the presence of these compounds is attributable to laboratory-
derived contamination. Several additional laboratory QA/QC comments
concerning the [TAL/]JTCL sample analyses are presented at the end of
tables 3-8 and 3-9.
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4. CONCLUSIONS

Soil and groundwater Contamination are present on and in the
vicinity of Site 11. The combined results of E & E’s Phase |
Investigation and G&M’s 1984 and 1986 investigations indicate that Site
11 contamination is generally widespread. Metals (chromium, zinc, lead,
copper, and arsenic), TRPHs, VOCs, PAHs, and phenols are the primary
contaminants. PCBs are present below detection limits in one or more
soil, groundwater, and sediment (Site 30) samples collected on or in the
vicinity of Site 11. A potential source of radiation contamination
exists in the east portion of Site 11 (approximately 50 feet east of
Building 3628), where an elevated radiation reading of 40 to 45 uR/h was
obtained during the radiation survey. However, the nature of the source
material and the extent of the contamination are unknown.

Detected contamination, other than radiation contamination, is
clearly associated with past activities at Site 11, including industrial
waste disposal and burning and landfilling. These sources of
contamination, other than radiation contamination, are likely impacting
the south arm of Bayou Grande, as the results of Site 30 Phase |
sediment and surface water sampling indicate.

Elevated levels of metals (including arsenic and lead), TRPHs,
several VOCs, PAHs, and phenols were detected in on-site soil samples
over a large area of the site. Metals contamination of unsaturated-zone
soils is nearly ubiquitous at Site 11 south of buildings 3627 and 3628.
The combined TRPH, PAH, and phenol contamination of soils in the
unsaturated zone exists over the entire site, except in the extreme
north portion and in the area of soil borings B007, B008, and BOO09Y.

Soil contamination detected at Site 11 may be a result of past on-site
activities, including industrial waste disposal and burning and
landfilling. It is also apparent that Bayou Grande has been impacted by
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Site 11 soil contamination--sediment samples collected during the
corresponding Phase | investigation of Site 30 exhibited elevated levels
of metals, TRPHs, PAHs, and phenols.

Metals concentrations, exceeding either FPDWSs Or FGWGCs,
are widespread in Site 11 groundwater samples; this widespread
occurrence probably partially reflects that turbid temporary well
groundwater suples vere not filtered prior to acid preservation.
Hovever, the distribution of elevated total lead, Chromium, zinc, and
copper concentrations in Site 11 groundvater samples suggests that the
central and south areas of the site, near buildings 3627 and 3628, and
3445, respectively, represent at least sources of metals contamination
in the aquifer matrix sediments, if not also a source of actual
groundwater contamination. Site 11 groundvater metals contamination is
clearly impacting Bayou Grande—-surface vater samples collected during
the corresponding Phase | investigation of Site 3 exhibited arsenic,
chromium, and zinc at levels exceeding Florida water quality standards.

Videspread TRPE contamination of groundwater in the central and
south portions of the site, VOC contamination In the northeast and south
portions of the site (and at different depths vithin the Sand-and-Gravel
Aquifer), and PAH and phenol contamination in the northeast portion of
the site are probably attributable to on-site sources. It is possible
that some VoC, PAH, and phenol contamination in the extreme south and
southeast portions of Site 11 may also represent potential off-site
sources impacting Site 11 and Bayou Grande.
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