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EXECUTIVE SUMMARY

As part of the U.S. Naw"s Installation Restoration Program, Phase
| of the Contamination Assessment/Remedial Activities Investigation was
conducted for the Sanitary Landfill (Site 1), located on the Naval Air
Station in Pensacola, Florida. This work was performed by Ecology and
Environment, Inc., (E & E) under contract to the Southern Division, U.S.
Navy, Naval Facilities Engineering Command.

The Sanitary Landfill occupies nearly 80 acres and is located
approximately 0.5 mile northeast of Sherman Field (see figures 1-1 and
1-2). The landfill is inactive and currently has a dense vegetative
cover of planted 15-foot pine trees and naturally occurring scrub
vegetation. A Boy Scout Camp, two ponds, a picnic area that includes
buildings 3554 and 3487, and Bayou Grande are located north of the site;
the AC. Read Golf Course is located east of the site; a wooded area and
Site 16--Brush Disposal Area are located west of the site; and Taylor
Road and naturally occurring scrub vegetation are located south of the
Site.

The purpose of the Phase | investigation was 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, asbestos
survey, surface emissions survey and particulate air sampling, radiation
survey, geophysical survey, utilities survey, and the collection and
analysis of surface water, sediment, surface soil, and groundwater
samples. In addition, a hydrologic assessment, which included the
determination of groundwater and surface water elevations, groundwater
flow direction, and hydraulic gradient, was performed at the site The
recommendations for additional work at this site are presented with this
submittal under a separate cover.

1
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Sediment, surface soil, and groundvater contamination are present
on and in the vicinity of Site 1 at clearly or potentially significant
levels. Only lov levels of surface vater contamination (chromium, zinc,
and chlorobenzene) were detected locally; however, iron contamination at
levels exceeding Florida standards, as wvell as manganese contamination,
ray also be present. Host of the detected contamination is clearly
associated vith disposal activities on or leachate migration from the
landfill. Hovever, additional, perhaps ambient, sources of
contamination also appear to be present. Overall, the results of
E & E’s Phase | investigation and those of previous rite investigations
(Naval Energy and Environmental Support Activity [NBBSA] 1983; Geraghty
and Hiller [G & M) 1984; and G & M 1986) do not clearly indicate that
extensive off-site migration of significant levels of contamination from
the landfill has occurred. Howvever, sediments in adjacent surface vater
bodies (including Bayou Grande) appear to have been impacted by leachate
migration, and significant levels of soil and shallov groundwater
contamination are clearly present, at least locally, vithin and
immediately adjacent to the landfill boundaries. The Phase |
investigation results also suggest that more extensive off-site
migration of groundvater contaminants may be occurring in the deeper
portions of the surficial zone of the Sand-and-Gravel Aquifer.

Elevated levels of metals (primarily chromium, zine, and lead),
total recoverable petroleum hydrocarbons (TRPHs), polynuclear aromatic
hydrocarbons (PABs), and/or phenols were detected in the sediment
samples; iron and manganese may also be present at elevated levels.

Host of the detected contamination, especially in the pond sediments,
can be attributed to leachate migration from the landfill via discharge
of contaminated groundvater. Hovever, PAH and TRPH contamination,
especially In Bayou Grande sediments, could reflect the presence of
other, perhaps ambient, sources of contamination in the site vicinity.

Significant levels of surface soil contamination (volatile organic
compounds [VOCs], TRPHs, PAHs, and/or phenols) vere detected at only two
locations: the "tar pit” (northvest corner of 1970s landfill area) and
the “collapse-feature depression” (northvest corner of 1950s landfill
area). These data suggest that significant levels of subsurface soil
contamination may be present not only in these areas, but also in three

2
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other areas, identified on the aerial photographs but now covered over,
where "‘concentrated’ disposal of wastes might have occurred: two "pits"
along the western landfill boundary, south of the identified "tar pit,"”
and a large stained area in the north-central part of the 1970s landfill
area. Based on the EM-31 and EM-34 survey data and groundwater sample
analytical results, leachate migration beyond the landfill boundaries
may be impacting subsurface aquifer matrix sediments below the water
table.

Metals (iron, manganese, and, in one sample only, arsenic), VOCs
(benzene, chlorobenzene, vinyl chloride, trichloroethene, and tetra-
chlorethene), PAHs-base/neutral extractables, and phenols-acid
extractables represent the primary shallow groundwater contaminants.
Several of the detected contaminants were present at concentrations that
exceed Florida standards or guidance concentrations. Shallow
groundwater organic contamination was restricted primarily to areas
immediately adjacent to the landfill boundary (in particular, near the
1970s landfill area). This distribution indicates limited off-site
migration and the potential for greater levels of contamination, at
least locally, within the landfill. However, the distribution of
volatile halocarbon occurrences in the shallow groundwater samples was
more sporadic and more likely to be associated with wells located
further from the landfill boundaries. Given that these contaminant
species have higher specific gravities than water, the somewhat
anomalous distribution identified could indicate off-site migration
within deeper zones of the Sand-and-Gravel Aquifer.

It is not clear whether contaminants have migrated below the
surficial zone of the Sand-and-Gravel Aquifer into at least the upper
part of the main producing zone. A downward hydraulic gradient appears
to exist between these zones across most of the site, and G & M (1986)
detected high levels of benzene iIn two on-site deep well samples. In
contrast, only low levels of mostly volatile and base/neutral acid
extractable organic tentatively identified compounds (TICs) appear to
have been present In E & Es Phase | samples from the on-site deep
wells.

3
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Hovever, the presence of even lov levels of these TIcs, iIn
combination vith the G & M 1986 data, the somevhat anomalous
distribution of volatile halocarbons in E & B’s Phase | groundvater
samples, and the presence of elevated electromagnetic conductances
revealed by the deeper En-31 and En-34 surveys In areas adjacent to the
landfill, all suggest the potential presence of deeper groundvater
contamination below and adjacent to the landfill.

Additional assessment activities will be required at and in the
vicinity of Site 1 -

4
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1. INTRODUCTION

This Interim Data Report presents the findings of the Phase I
investigation activities performed for the Sanitary Landfill (Site 1),
located at the Naval Air Station (NAS) in Pensacola, Escambia County,
Florida. This report has been prepared by Ecology and Environment,
Inc., (E 6 E) for the Southern Division, U.S. Navy, Naval Facilities
Engineering Command, under Contract No. N62467-88-C-0200. The
information presented in this report is based on information and file
documents provided by the Navy and on information gathered during the
Phase I fieldwork conducted at the site from October 1990 to February
1991. The investigation was conducted in accordance with the
administrative documents prepared by E 6 E for this project, which
include the Project Management Plan, Site Management Plan, Generic
Quality Assurance Project Plan (GOAPP), General Health and Safety Plan,
and Contamination Assessment/Remedial Activities Investigation Work
Plan—-Group A with appended Site-Specific Health and Safety Plan and
Site-Specific Quality Assurance Plan.

The Sanitary Landfill occupies nearly 80 acres and is located
approximately 0.5 mile northeast of Sherman Field (see figures 1-1 and
1-2). The landfill is inactive and currently has a dense vegetative
cover of planted 15-foot pine trees and naturally occurring scrub
vegetation. A Boy Scout Camp, two ponds, a picnic area that includes
buildings 3554 and 3487, and Bayou Grande are located north of the site;
the AC. Read Golf Course is located east of the site; a wooded area and
Site 16--Brush Disposal Area are located west of the site; and Taylor
Road and naturally occurring scrub vegetation are located south of the
Site.

1-1
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The purpose of the Phase | investigationvas to identify principal
areas and primary contaminants of concern at the site and to provide
recommendations for subsequent phases of investigation. The Phase |
fieldwork included a site reconnaissance, habitat/biota survey, asbestos
survey, surface emissions survey and particulate air sampling, radiation
survey, geophysical survey, utilities survey, and the collection and
analysis of surface water, sediment, surface soil, and groundvater
samples. In addition, a hydrologic assessment, which included the
determination Of groundvater and surface vater elevations, groundvater
flov direction, and hydraulic gradient, was performed at the site The
recommendations for additional vork at this site are presented with this
submittal under a separate cover.

0000593
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2. INVESTIGATION METHODOLOGY

2.1 AERIAL 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 analyzed for past and present surface conditions,
drainage, and land use. The aerial photographs and maps used in the
analysis are listed in Table 2-1. The photographs and maps 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,
stressed 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 that presented the most suitable
conditions for the establishment of survey grid baselines. The use of a
grid system as part of the Phase I field investigation is discussed in
Section 2.7.
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Table 2-1

PEOTOGRAPES AND MAPS USED IN THE AERIAL PEOTOSRAFE ARALYSIS
HAS PENSACOLA SITE 1

Photograph/Map
Source Number Date Scale
NAS Pensaccla Public Works Deparctment 1276833 2/%/%0 1:2,400
1276835* 2/5/90 1:2,400
1276836 5/22/06 1:2,400
1276912°* 9/29/06 1:2,400
rlorida Department of Transpertatioa PO-3806-123-03 10/26/89 1:24,000

Po=3886=11-04 10/26/09 1:24,000
PD-3618-12-03 11/21/06 1:24,000
ro=-3618~12-04 11/21/06 1:24,000
PD~3109-12-03 9/22/03 1:24,000
PD-3109-12-04 9/22/03 1:24,000
PO=2684=-10-04 3/9/81 1:24,000
PO=2684-10-08 3/9/81 1 :24,000
ro-1488-11-03 4/20/76 1:24,000

Po=-1880-11~04 4/28/76 1:24,000

r-1331-11~03 5/4/73 1:24,000
ro=-1331-11-04 5/4/73 1:24,000
D-868-4-08 4/6/70 1:24,000
n-868-4-09 4/6/170 1:24,000
Po=616=-0-04 3/25/60 1:24,000

o—-616~4-0% 3/as8/68 1:24,000
PD=285-6-03 10/8/64 1:32,000
PD-205-6-05 10/8/64 1:12,000
”78-7054-2~1 10/12/61 1: 24,000
MRS~-7054=~2-2 10/12/61 1- 24,000
U.S. Department of Agriculture CPP=2v-78 1/3/50 1:24,000
CPP-4B=-17 1/22/51 1-24,000

West rlorida Regionsl Plamning Counecil PD-3618-12-08 11/21/06 1-4,800

T4[MASP]UR6017:70260,/298,/23

*Map.

Source: Ecology and Enviromment, Inc., 1991.
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The reconnaissance survey team utilized radiation and air moni-
toring equipment during walkovers of site areas, In accordance with
sections 6.1.1 and 6.3.2 of the GQAPP. Areas with readings above
background were flagged and identified on a site map for future
reference. All findings of the physical reconnaissance were mapped iIn
detail and recorded in the field logbook.

23 HABITAT/BIOTA SURVEY

A habitat/biota survey was conducted for the site, and existing
literature pertaining to NAS Pensacola was examined to identify probable
on-site biota. 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, tiles, and shingles)]
that could potentially contain asbestos.

2.5 HNu/OVA 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 HNu
and/or organic vapor analyzer (OVA) air monitoring equipment. The
survey was conducted in accordance with Section 6.1.1 of the GQAPP.
Measurements were made at each established grid point, and readings were
recorded in the field logbook. In addition, preliminary air screening
was conducted using a Mini-Ram 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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2.6 RADIATION SURVEY
Following the establishment of the survey grid network (discussed
In Section 2.7), a radiation survey was conducted using a Bicron .
micro-R-meter. The survey wes conducted in accordance with Section
6.3.[6) of the GOAPP. Measurements were lade at each established grid
point, and readings were recorded in the field logbook.

2.7 GEROPHYSICAL SURVEY

Metal detector, magnetometer, and electromagnetic terrain
conductivity surveys vere conducted across the site and surrounding
areas. The metal detector survey vas conducted using a standard,
portable metal detector/pipe locator; the magnetometer survey was
conducted using a Geometrics G-856AX proton precession magnetometer; and
the electromagnetic surveys were conducted using Geonies, Ltd., En-31
and En-34 instruments. (The electromagnetic surveys will be discussed
in this report as the En-31 and EM-34 surveys.)

Additional information on surface conditions, stressed vegetation,
areas Of exposed site debris, and leachate seeps vas obtained during the
actual cstablishwnt of the survey grid network. This additional
information was wed to further update the site up.

The survey effort required the initial establishment of a grid
system over the study area. To construct the grid, the site was
subdivided into four subsections (grids A through D) so that subgrid
baselines could be established along existing roadways. Each subsection
was then gridded vith spacings based on 100-foot centers. Baseline
transects Wwere established using a transit survey instrument and flagged
at 100-foot intervals. Each grid subsection was referenced to an
arbitrarily established origin point using a Brunton compass and tape
measure. Grid points vere flagged and numbered as follows:

Grid X, N (or s) n, +yy, E (or v) n, + zz,

where :
X = Grid letter;

n, = Distance in 100-foot increments north (N) or south (§)
of the origin point;
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= Distance in 100-foot increments east (E) or west (W)
of the origin point;

0y

Figure 2-1 shows the location of the four survey grids and origin points
established on Site 1 and surrounding areas. The metal detector,
magnetometer, and EM-31 surveys were conducted by obtaining measurements
at each 100-foot-interval grid coordinate. The EM-34 readings were
obtained at alternating grid coordinate locations with a spacing of 200
feet. The geophysical survey was performed in accordance with field
methodologies and data interpretation techniques discussed iIn Section
6.2.1 of the GQAPP, with two exceptions: 1) during performance of the
EM-31 survey, readings were taken only parallel to the survey grid
traverses in each of the modes (horizontal coplanar and vertical
coplanar); and 2) during performance of the EH-34 surveys, readings were
recorded at intercoil spacings of 10 and 20 meters only, rather than the
10- , 20- , and 40-meter spacings specified in the GQAPP.

The effective exploration depth of the En-31 is approximately 3
meters (9.8 feet) in the horizontal coplanar mode and approximately 6
meters (19.7 feet) in the vertical coplanar mode. The effective
exploration depth of the En-34 is approximately 7.5 meters (24.6 feet)
during the horizontal coplanar mode 10 meter intercoil spacing survey
and approximately 15 meters (49.2 feet) during the horizontal coplanar
mode 20 meter intercoil spacing survey.

2.8 UTILITIES SURVEY

Prior to conducting any augering, boring, or drilling, E & E
located all underground cables, pipes, utilities, and other subsurface
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 6 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.
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Figure 2-1 SURVEY GRID MAP — NAS PENSACOLA SITE 1
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29 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 | temporary monitoring wells and
surface water, sediment, and surface soil samples. Prior to
establishing the Phase 1 temporary monitoring well locations or other
sampling points, the results of the aerial photograph analysis, site
reconnaissance, ashestos survey, surface emissions survey and
particulate air sampling, radiation survey, geophysical survey, and
utilities survey were evaluated to identify landfill area boundaries,
areas of potential surface or subsurface contamination, leachate seeps,
and areas of stressed vegetation. The Phase 1 temporary monitoring well
locations and other sampling points, shown on Figure 14-2 of the work
plan, were then revised, as appropriate upon approval by Southern
Division..

2.10 SURFACE WATER SAMPLING

Thirteen surface water samples, plus one duplicate sample, were
collected during the Phase | investigation: three from Golf Course Pond
east of the landfill; two from Beaver Pond and the adjacent marshy area
west of Golf Course Pond; two from North Pond and three from Bayou
Grande Pond north of the landfill; and three from Bayou Grande in the
vicinity of the northern end of the landfill (see Figure 2-2). \When
necessary, a small boat was used to access desired sampling locations.

[During collection of surface water samples from the four ponds and
the marshy area adjacent to Beaver Pond, various methods were used.]
Where the water depth was greater than 1 foot, surface water samples
were collected from a zone approximately 1 foot above the bottom of the
water body using stainless steel bowls; where the water depth was less
than 1 foot, samples were collected from the surface using stainless
steel bowls. [Bayou Grand surface water samples were collected from a
zone 1 foot above the bottom. All sample bottles were transported to
the sampling zone by scuba divers. The sample bottles were then
inverted, slowly uncapped, and slowly filled in order to minimize
agitation of the sample. After filling, all sample bottles were tightly
capped prior to transport to the surface.] All sampling and equipment

2-7

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



A.C. READ
GOLF COURSE

Jowen noao

.

TWO6

JOH
XA

SOURCE: Ecoiogy and Enwironmen, inc., 1991

KEY:
Pomanent Menienng Well Number

N\ Lanom Bovnsary oMse
TES Uneved Reas TWEDT  Tewporary Shatew Mentiering Well Nurvper swen
Sttt Fonee A Sedumant Semmie Lecasion
©  Permenem Snaltow Monkoring Wel @ sevrmart ons Surtaes Waner -
Sarple Lecesien

+ Permanert Desp Monkoring Wel

O Tenperary Monsoring wet
Figure 2-2 TEMPORARY MONITORING WELL LOCATIONS AND SURFACE WATER,
SEDIMENT, AND SURFACE SOIL SAMPLING LOCATIONS — NAS PEN?JACQLA S|ITE 1

. recycled paper
CAneeny




decontamination activities were conducted in accordance with sections
6.9.1 and 6.10 of the GQAPP. All surface water samples collected as
part of this investigation were shipped to E & E's Analytical Services
Center (ASC) in Buffalo, New York, and analyzed for the screening
parameters listed in Table 2-2.

211 SEDIMENT SAMPLING

Fifteen sediment samples, plus one duplicate sample, were
collected: three from Golf Course Pond, two from Beaver Pond and the
adjacent marshy area, two from North Pond, three from Bayou Grande Pond,
and five from Bayou Grande (see Figure 2-2). At each location, the
sediment sample was collected from the sediment surface to a depth of
approximately 4 inches. In areas where the water depth was greater than
8 inches, the samples were retrieved using either a stainless steel
sediment corer or a bucket-type mud auger; in areas where the water
depth was less than 8 inches, a stainless steel trowel was used. The
composition of bottom materials retrieved during sampling was recorded
in the field logbook. All sediment sampling and equipment decontami-
nation activities were conducted in accordance with sections 6.9.2 and
6.10 of the GQAPP. All sediment samples were shipped to E & E's ASC and
analyzed for the screening parameters listed in Table 2-2.

2.12  SURFACE SOIL SAMPLING

Fourteen surface soil samples, plus one duplicate sample, were
collected at the locations shown on Figure 2-2. Eleven of the samples
were collected as composites of five aliquots taken from within a
50-foot-diameter area. Each aliquot was collected from a depth interval
of O to 6 inches belov land surface (BLS). At each location, the five
aliquots were composited to yield a single surface soil sample. Two
samples, s009 and s012, were composited from five, 0- to 6-inch BLS
aliquots collected within an approximately 20-foot-diameter stressed
vegetation area and within a 30-foot-diameter "collapse-feature
depression’ where elevated organic vapor concentrations had been
recorded during the surface emissions survey, respectively. The
remaining sample, s005, was composited from aliquots of a tar-like
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Table &2

EAS PENSACOLA SITE 1

®o. of Annlytiga*

Medium Samples buplicates Total Suite ™’

Surface Water 13 1 14 A

Sediment 18 1 16 A

Soil 14 1 15 A

Orounévutord 28 2 30 A

No. of Dupli- Trip P rield Rinsate lronorvgtivc Anllyt%cgl

Medium Samples cates Blanks Blanks Blanks Blanks Total Suite '
Groundwater® 15 2 2 1 2 1 23 ]

[NASP)UN6017:70260/299/10
Keoy:
'Analyticll suite designations are as follows:
A = Volatile Organic compeunds (voCs), including chlerobensene, polynuclear aromatic

hydrocarbons (pams), phenols, pesticides and total polychlorimated biphenyls (PCBs),
total recoverable petroleum hydrecarsons (TRPHs), and metals (total, unfiltered).

B = Target Compound list (TCL) ¥0Cs plus xyleme and ketones (EPA 3240), TCL base/meutral
and acid extractable Organic cempounds (BMAS; LPA 8270), ™CL pesticides and PCPs (EPA
8080), TRPNs ($PA 410.11, ([Target Amalyte List (TAL)] metals (total [i.e., unfiltered)
and disselved [i.e., millipore~filtered]; EPA 6010/7060/7423/7472/7740/7841), cyanide
(BPA 9010), gross alpha (EpA 900), tetal organic cacrboea (BPA 415.11, hardness (water
only; zpa 130.2), and alkalinity (water only: EPA 310.1).

bs;.ei!ic coastituents encompassed Dy the various chemical greups included withia analytical
suite A are i{dentified IN zables 9-1 threugh 5-4 Of the GQAPP.

“Specific constituents encompassed by tho various chemical groups imcluded within analytical
suite 8 are identified IN tables B-5 threugh 9-13 of tho GQAPP.

%G roundvater samples and anmalyses shewn are fOr temporary wells only.

®aroundwater sanples and analyses shown are fOor existing persaneat wells only.

f?rip blanks analyszed for ¢l vo¢s only.

Ipreservative blanks analysed for TCL vocs, TRPEs, dissolved [TAL] mezals, and cyanide,

source: Ecology and Bavironmest, Ime., 1991.

.r__,,._,.qog : 2-10

{Bold items emclesed in brackets demote
changes to the last versiom of documeat)




substance exposed in a trench near the northwest corner of the central
portion of the landfill (1970s landfill area). The aliquots were
collected from the surface to the base of the material within the trench
(a depth of approximately 15 inches).

All sampling and compositing activities were performed in
accordance with Section 6.6 of the GQAPP. Equipment decontamination was
performed in accordance with Section 6.10 of the GQAPP. All soil
samples were shipped to E & E's ASC and analyzed for the screening
parameters listed in Table 2-2.

2.13 TEMPORARY MONITORING VELL INSTALLATION

Twenty-eight temporary stainless steel monitoring wells were
installed at the locations shown on Figure 2-2. It should be noted that
originally planned temporary well TWO003 was not installed because the
data analysis and site reconnaissance tasks revealed that the originally
planned well location was in proximity to permanent shallow monitoring
well GMO5 iIn a submerged marshy area adjacent to North Pond. 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 solid-stem augers powered by a drill rig.
Lithologic characteristics of materials encountered during well
installation were recorded in the field logbook. All lithologic logging
and equipment decontamination activities were performed in accordance
with sections 6.6 and 6.10 of the GQAPP.

2.14 GROUNDVATER SAMPLING
2141 Temporary Monitoring Vells

Twenty-eight groundwater samples, plus two duplicate samples, were
collected from the 28 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
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vith sections 68 and 6.11 of the GQAPP. Equipment decontamination vas
performed in accordance with Section 6.10 of the GeaPP. All of the
groundwater sasples collected from the temporary monitoring wells were
shipped to E & E’s asCc and analyzed for the screening parameters listed
in Table 2-2.

2.14.2 Existing Permanent Monitoring Vells

Fifteen groundvater samples, plus two duplicate samples, were
collected from 15 of the 16 existing permanent monitoring wells located
on or in proximity to Site 1 (see Figure 2-2). The sixteenth well
(GM03) contained no water during the sampling period; therefore, it
could not be sampled. Weather condftions; water levels; purge volumes;
and groundvater pH, specific conductance, and temperature measurements
vere recorded in the field logbook'prior to sampling. Each groundwater
sample was collected immediately following well purging. All wvell
purging and sampling activities vere performed In accordance with
sections 6.8 and 6.11 of the GQAPP. Equipment decontamination was
performed In accordance vith Section 6.10 of the GQAPP. All of the
groundvatcr samples collected from the existing wells were analyzed
according to U.S. Environmental Protection Agency (EPA) Contract
Laboratory Program (CLP) protocol for the [Target Analyte List (TAL)
and] Target Compound List (TCL) and other parameters listed in Table
2-2. Gross alpha radioactivity analyses were performed by Controls for
Environmental Pollution, Inc., (CEBP) located In Santa Fe, New Mexico.
All other analyses were performed by E & ES AscC.

2.15 HYDROLOGIC ASSESSMENT

The hydrologic assessment of Site 1 and surrounding areas included
the determination of vater level elevations in the temporary monitoring
wells and existing permanent monitoring vells; the determination of
surface water elevations in Golf Course Pond, Beaver Pond, North Pond,
Bayou Grande Pond, and Bayou Grande; and the monitoring of precipitation
levels near Bayou Grande.

Vellhead top-of-casing (ToC) elevations and static water levels
measured In each existing permanent well were referenced directly to an
established benchmark. Static groundwater levels in the permanent
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monitoring wells were measured on February 26, 1991, over a 2-hour
period.

Wellhead-TOC elevations for the temporary monitoring wells were
measured, using a spirit level and tape measure, relative to the top of
a driven reference stake located adjacent to each well. Static
groundwater levels in the temporary monitoring wells were measured
relative to the wellhead TOC over a five-day period (January 16 through
20, 1991). 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 GM39.

Reference stakes were established in Beaver Pond, North Pond, Bayou
Grande Pond, and Bayou Grande for determination of surface water
elevations. A staff gauge was placed in Golf Course Pond to monitor
surface water level elevations in this water body. One set of surface
water elevations was recorded at the same time as static groundwater
levels in the permanent monitoring wells (February 26, 1991). In
addition, a rain gauge station was established in a salt marsh bordering
Bayou Grande, near the northwestern corner of the site, to monitor
precipitation during fieldwork activities.

2.16 FIELD QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

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

2161 Field qasqc Samples

Field oasqc samples were prepared for all samples collected at Site
1 during the Phase 1 investigation according to the procedures described
in Section 6.12 of the GQAPP. Chain-of-custody was maintained for all
samples collected, packaged, and shipped to CEP and E & E’s ASC for
analysis. Sample management was performed as specified in Section 7 of
the GQAPP. The collected field QA/QCc samples and corresponding
analytical parameters are listed in Table 2-2.
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2.16.2 Decontamination Procedures
All equipment used during field activities was decontaminated In
accordance with Section 6.10 of the GQAPP. .

2.17 INVESTIGATION-DERIVED VASTE MANAGEMENT

Excess soil material generated during temporary monitoring well
installation activities was teaporarily contained adjacent to the well
and then backfilled into the borehole after the temporary well casings
had been removed following sample collection. Any soil material
remaining after completion of borehole backfilling 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 drunm.

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

All water generated during development and purging of the temporary
monitoring wells wes teamporarily 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, labeled, and moved to a central area on the site. These drums
are sealed and labeled "trash.” All drummed investigation-derived
materials were subsequently picked up and disposed of by NAS Pensacola.

£n00910 2-14

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




3. RESULTS

31 AERTAL PHOTOGRAPH AND EXISTING DATA ANALYSIS

Review of the January 22, 1951, aerial photograph revealed that no
landfill activities had been performed on the site. At this time, the
site appears to have been undisturbed and covered with sparse
vegetation.

Review of the January 3, 1958, aerial photograph indicated that
landfill activities were being performed at the southern end of the site
in an area bounded to the south by Taylor Road and extending westward
along Taylor Road for approximately 1,700 feet from the intersection of
Taylor Road and John E. Tower Road. The landfill area extended
northward from Taylor Road for about 700 feet at the western boundary
and northward about 500 feet from Taylor Road at the eastern boundary
near John E. Tower Road. This area comprises the portion of the site
covered by Geophysical Survey Grid C (see Figure 2-1). Filled and
capped disposal cells are visible in the southwestern portion of the
disturbed area where landfill activities were being conducted.

Review of the October 12, 1961, aerial photographs indicated that
landfill activities had been completed on the southern portion of the
site along Taylor Road. Thin, patchy vegetation was present on the
disturbed area. At this time, landfill activities were being conducted
at the northern end of the site in an area between North Pond and Bayou
Grande Pond. This area is represented by the northern portion of
Geophysical Survey Grid A (see Figure 2-1). No other landfill
activities were being performed at this time.

Review of the October 8, 1964, and March 25, 1968, aerial
photographs indicated that landfill activities were being conducted in
an area extending from the approximate midpoint between North Pond and
Bayou Grande Pond along the southern boundary of the 1961 landfill area
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eastvard and southward from Bayou Grande Pond to the approximate
location of the baseline of Geophysical Survey Grid A (see Figure 2-1).
The remainder of the site vas unused at this time. The landfill area at
the southern end of the site continued to become increasingly covered by
lov-lying vegetation during this period.

Review OF the April 6, 1970, aerial photographs revealed that a
dirt road ("powverline” road), corresponding to the location of the
Geophysical Survey Grid A baseline (see Figure 2-1), had been
constructed through the northern portion of the site from John E Tover
Road vestward to Bayou Grande. Landfill activities bad been completed
in the area near North Pond and Bayou Grande Pond wed during the
1960s, and an area in the central portion of the site vas being used for
landfill purposes. This area is represented by the northernmost third
of Geophysical Survey Grid D (see Figure 2-1). These aerial photographs
shov the presence of a dark, linear feature subsequently identified
during the establishment of the geophysical survey grids as a shallov
trench containing a black tar-like substance and located near the
northwestern corner of the area represented by Geophysical Survey Grid D
(see figure[s] 2-1 [and 3-11). The location of this "tar pit" is
approximately 1,580 feet vest of John E Twer Road and 420 feet south
of "powerline™ road. These photographs also reveal two similar, dark,
linear features located near the western boundary of the active
landfill, south of the identified "‘tar pit."* The northernmost feature
is approximately 100 feet long and 15 feet wide and is located approxi-
mately 1,450 feet vest of John E Tower Road and 580 feet south of
"poverline" road. The southernmost feature is approximately 40 feet
long and 15 feet vide and is located approximately 1,350 feet vest of
John H. Tower Road and 1,000 feet south of "powerline" road. The
above-mentioned aerial photographs also indicated that a linear, marshy-
appearing depression extending approximately 800 feet southvard from
North Pond vas being filled in with rubble and soil material (as
identified during the site reconnaissance). The northern portion of the
landfill (1960s landfill area; see Figure 1-2) at this time vas covered
by lov-lying vegetation, and small trees vere present in the southern
portion of the landfill (1950s landfill area; see Figure 1-2). These
photographs indicated that approximately 800 feet of the marshy-
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appearing depression area had been filled in with rubble and soil
material from the southern terminus northvard. Also visible on the
April 6, 1970, aerial photographs is a narrow, depressed linear feature
that appears to be a devatering trench. This feature, approximately 700
feet long and 10 feet vide, trends tovard the vest-southvest from a
point located approximately 740 feet vest of John E Tower Road and
approximately 380 feet south of "powerline® road.

Reviewv OF the May 4, 1973, aerial photographs indicated that
landfill activities had been completed in the middle third of the area
encompassed by Geophysical Survey Grid D in the central portion of the
landfill (1970s landfill area; see Figure 1-2). These photographs also
indicate that the southernmost Of the three dark, linear features
visible on the April 6, 1970, aerial photographs was no longer visible.
The 1973 aerial photographs also show that the linear depression which
trended southvard from North Pond had been filled with rubble and soil
material to the edge of North Pond. By this time, the 1950s and 1960s
landfill areas vere moderately covered vith small trees and lov-lying
vegetation, respectively.

The May 4, 1973, photographs also indicate that landfill activities
vere being conducted in the southern third of the 1970s landfill area
within Geophysical Survey Grid D (see Figure 2-1). In addition, ground
cover had been removed from the previously undisturbed northern third of
the 1970s landfill area in preparation for disposal activities. An
irregularly shaped, northeast-southwest oriented dark feature, located
in the previously active middle third of the 1970s landfill area
approximately 980 feet west of John E Tover Road and approximately 700
feet south of "powerline” road, is also visible in these photographs
[(see Figure 3-1)]. This dark feature covered an area 200 feet long and
75 feet vide.

Reviev of the April 28, 1976, aerial photographs revealed that
landfill activities had been completed in the portion of the 1970s
landfill area contained within the boundaries of Geophysical Survey Grid
D (see Figure 2-11, except for the previously cleared area (1973
photographs) that extended from "powerline" road southvard to the
northern boundary.of the previously active middle third of the 1970s
landfill area. [In addition, the dark, linear area, the dark,
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irregularly shaped area, and the narrow, depressed, linear feature
visible on the 1973 aerial photographs were not evident on the April 28,
1976, aerial photographs. An area extending from the southern border of
the 1970s landfill area, corresponding to the Geophysical Survey Grid D
baseline (see Figure 2-1), to the approximate boundary of the 1950s
landfill area had been cleared of vegetation. This area, however, does
not appear to have been used for landfill purposes. The previously
active 1970s landfill area was sparsely covered by low-lying vegetation.
In addition, an unpaved road (*‘picnic area' road) is present in the 1976
photographs and extends from the northern end of John H. Tower Road
northwestward to a location on Bayou Grande several hundred feet north
of North Pond, where a small building was present. A small pier that
extended into Bayou Grande was also present near the small building. A
dark circular feature was present within a cleared area that extended
along the south side of *"picnic area' road for approximately 400 feet.
The dark feature was located approximately 100 feet southeast of the
small building near Bayou Grande.

Review of the March 9, 1981, aerial photographs indicated that no
landfill activities were being conducted on the site at that time. The
entire 1970s landfill area was sparsely covered with low-lying vege-
tation, and planted pines were present in the 1950s landfill area. In
addition, a row of decommissioned waste containers (confirmed by visual
inspection during performance of the site reconnaissance) was located
immediately south of the southern border of the 1970s landfill area.

Review of aerial photographs subsequent to 1981 revealed no other
obvious changes at the site other than the presence of vegetation on all
previously disturbed areas and the construction of a small outdoor
pavilion slightly within the landfill boundary at the northern end of
the 1960s landfill area sometime between November 21, 1986, and October
26, 1989.

In addition to the primary areas of landfill disposal activities,
several potential sources of contamination in the vicinity of Site 1
were observed on the available aerial photographs. These potential
source areas include: 1) the "“tar pit" located approximately 1,580 feet
west of John H. Tower Road and approximately 420 feet south of
"powerline" road (1970, 1973, 1976, 1981 photographs); 2) the long,
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dark, linear feature located approximately 1,450 feet west of John E

Tover Road and approximately 580 feet south of *‘powerline’ road (1970

and 1973 photographs); 3) the short, dark, linear feature located ‘
approximately 1,350 feet west of John E. Tower Road and approximately

1,000 feet south of “‘powerline’ road (1970 photographs); and 4) the

dark, irregularly shaped feature located approximately 980 feet west of

John E. Tower Road and approximately 700 feet south of "powerline™ road

(1973 photographs). It should be noted that the review of the 1951

through 1989 aerial photographs revealed no evidence of landfill or

other activities iIn the area encompassed by Crid B.

32 SITE RECONNAISSANCE

During the site reconnaissance, visual inspection vas made of Site
1 and surrounding areas. [Figure 3-1 presents the principal features
identified from the acrial pbotograph analysis and the Site
reconnaissance.] In general, the 1960s and 1950s landfill areas and
surrounding areas are thickly vegetated vith mixed pine and hardwood
trees. The 1970s landfill area has been planted vith pine trees. An
area within the northeastern portion of the site Is covered primarily by
brambles and scrub vegetation. Tre boundary of the entire landfill area .
vas identified on the basis of the location of abrupt vegetation
changes, debris piles, scarps, and husmocky terrain. Bxposed rubble,
metallic debris, and trash are sporadically exposed at the surface over
the entire landfill.

The 1950s landfill area is covered with light tan quartz sand. No
surface drainage features are present on this portion of the site. Low-
lying areas, however, are present near the northvestern corner and along
the northern boundary of the 1950s landfill area. Near the eastern
boundary of this area of the landfill, adjacent to John E. Tower Road,
aechanical debris and rubble are present.

An apparently unexcavated area 1Is present adjacent to the northern
boundary of the 1950s landfill area and extends northward approximately
250 feet to the southern boundary of the 1970s landfill area. Scattered
planted pine trees and lov-lying vegetation cover this area. In
addition, the area contains numerous piles of construction debris,
rubble, and metallic rubbish. Immediately south of the 1970s landfill
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area boundary, approximately 30 empty decommissioned waste containers
(dumpsters) are present in the vicinity of permanent monitoring wells
GH31 and GM45 (see Figure 1-2).

The 1970s landfill area is covered by young planted pine trees in
rows oriented approximately 80 degrees north of due east. Soils within
this area are light tan quartz sand. Rubbish, industrial debris, and
construction debris are exposed sporadically across the area. Near the
southwestern corner of the 1970s landfill area, medical waste,
consisting of hypodermic syringes and needles, ampules, medical tubing,
and other medical materials, are exposed along with industrial rubbish
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drainage features are present on the 1960s landfill area. A small, dry
stream bed, however, parallels the northeastern landfill boundary and
empties into the southern end of Bayou Grande Pond. The stream bed
extends from an area approximately 100 feet northeast of permanent
monitoring well GMO3.

A picnic area is present In the area adjacent to monitoring well
GM04. The picnic area is comprised of buildings 3487 and 3554, an
outdoor pavilion, and a number of outdoor grilling areas.

The absence of surface drainage features on the landfill indicates
that precipitation infiltrates rapidly enough to preclude surface runoff
from the main area of the landfill; this effect is enhanced by the
somevhat hummocky landfill terrain. In contrast, the presence of
intermittent streams adjacent to the landfill suggest that infiltration
rates are sufficiently lov to enable surface runoff in these areas.
Consequently, the apparently higher infiltration rates on the landfill
relative to surrounding areas suggest that the landfill constitutes an
area of enhanced recharge to the underlying surficial zone of the
Sand-and-Gravel Aquifer relative to surrounding areas.

During the establishment of the survey grid systea across the site
and surrounding areas, four areas that exhibited evidence of potential
contamination were identified on and adjacent to the landfill. The
first area vas an approximately 30-foot-long, 15-foot-vide, and 2.5-foot
deep "‘collapse-feature depression’ located vithin the northwestern
comer of the 1950s landfill area, approximately 1,400 feet west-
southwest of the intersection of John E. Tower Road and Taylor Road and
approximately 700 feet north of Taylor Road. Eeavily stained soil, a
black tar-like substance, and severely rusted metal container remains
were exposed in the southern wall and floor of this depression. In
addition, organic vapor concentrations as high as 20 ppm above
background were recorded within the depression.

The second area, an approximately 50-foot-long and 10-foot-wide
shallow trench (the "tar pit'") containing a black, tar-like material,
vas located iIn the northwestern portion of the 1970s landfill area
approximately 1,580 feet west of John E Tower Road and 420 feet south
of "poverline” road. The exposed tar-like material in this trench is

3-8

[Bold items enclosed in brackets denote
changes t0 the last version of document]

0000814




approximately 15 inches thick (determined during the collection of
surface soil sample S005).

The third area, an apparently natural, nonrecreational, 6-foot-
diameter, roughly circular pool containing rust-red water that exhibited
a surface sheen, is located near the bed of the intermittent stream that
empties into the southwestern end of Beaver Pond (see Figure 1-2),
approximately 280 feet west and 160 feet north of permanent monitoring
well 6M38. The depth of the pool is greater than 3 feet.

The fourth area, a flowing spring (leachate seep) discharging
rust-red discolored water which exhibited a surface sheen into the
intermittent stream bed that empties into the southwestern end of the
Beaver Pond, is located approximately 220 feet west and 300 feet north
of permanent monitoring well GM38.

Three additional areas that exhibited evidence of contamination
were identified during the collection of surface water and sediment
samples from Bayou Grande Pond, North Pond, and Golf Course Pond.

The first area consists of the southern portion of Bayou Grande
Pond, where orange discolored water that exhibited a surface sheen was
present and observed flowing northward through the pond toward the tidal
channel connecting the pond with Bayou Grande. The second area is a
small flowing spring (leachate seep) which exhibited an orange discolor-
ation of its sides and bed and empties into the northwestern side of
North Pond opposite the landfill. The third area consists of the south-
western shoreline of Golf Course Pond opposite permanent monitoring well
GM39, where shoreline vegetation and sediment exhibited an orange
discoloration. Similar discoloration of water, sediment, and vegetation
was also observed near the intermittent stream west of the landfill
during the habitat/biota Survey.

The red or orange discoloration observed in the above discussed
areas is also commonly observed in landfill leachates and can be
generally attributed to the presence of metal (primarily ferric)
oxyhydroxides and/or iron bacteria. The surface sheen observed on the
water bodies discussed above can probably be attributed to the presence

of immiscible nonaqueous liquids that are less dense than water, such as
petroleum hydrocarbons, halogenated hydrocarbons, or other organic
contaminants. The reddish discoloration and surface sheens observed in
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the above discussed areas suggest that migration of landfill leachate
is probably introducing metal and/or organic contaminant into these
areas.

It should be noted that the three additional potential contaminant
source areas identified within the landfill during the aerial photograph
analysis (see Section 3.2) were apparently covered over with soil
materials while the landfill wes still active and therefore could not be
located during the site reconnaissance.

3.3 HABITAT/BIOTA SURVEY )

Site 1 encompasses several discrete aguatic, wetland, and
terrestrial habitat types (see Figure 3-[2]). A majority of the
landfill area is covered by planted pines of various ages which provide
habitat for many woodland birds, reptiles, amphibians, and small
mammals. Slash pine (Rinus elliottii) is the dominant canopy species
With common ragweed (Ambriosia artemisiifolia), camphorveed (Eeterothec
subaxillaris), morning—-glory (Ipomoea trichocarpa), Richardia sp., and
goldenrod (Solidago sp.) comprising the groundcover. Northeastern
portions of the landfill support sand pine scrub communities that are
dominated by sand pine (Pinus clausa), longleaf pine (P. palustris), and
turkey oak (Quercus laevis) in the canopy. Sand pine and turkey oak are
subcanopy dominants, and horseveed (Conyza canadensis), Saw palmetto
(Serenoa repens), and young live oak (Q. virginiana) comprise the
groundcover dominants. One small vetland habitat was identified on
site. Located in the northeastern portion of Site 1, this wetland was
mapped by the U.S. Fish and Vildlife Service as a scrub shrub/emergent
wet land.

The northernmost boundary of the 1950s landfill area is demarcated
by a row of old oak trees. The 1950s landfill area was partially
cleared iIn 1988 In anticipation of extending a golf course fairvay.

This golf course project was not completed; consequently, open areas,
numerous dead branches, and soN downed trees were left in this area.

The remaining vegetative community 1S characterized by sand pine
and turkey oak. This area provides a suitable habitat for gopher
tortoises (Gopherus polyphemus), because the area includes well-drained
sandy soils that facilitate burrow formation, abundant herbaceous
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groundcover, and an open canopy coupled with sparse shrub cover. One
gopher tortoise vas observed in this area. The gopher tortoise is a
species of special concern in Florida and is under reviev for federal
protection status by the u.S. Fish and Wildlife Service.

Several sensitive areas adjacent to Site 1 vere identified and my
be affected by contaminated surface vater or groundwater discharge from
the site. A natural drainagevay located east of the site (see Figure
3-[2]) has been impounded by construction of the road bordering the vest
side of the golf course. An orange floc of unknown origin vas observed
overlying the sediments and vegetation bases. Turtle8 vith orange-
stained shells vere observed in the drainage areas. Doainant vegetation
include common cattail (Typha latifolia), blue mistflover (Eupatorium
coelestinum), climbing heamp-vine (Mikania scandens), and savgrass
(Cladium jamaicense). Notably, approximately 30 individuals of carolina
lilaeopsis (Lilaeopsis carolinensis), a federal candidate plant species,
vere observed at the southern end of the pond.

Another federal candidate species, the large-leaved jointveed
(Polygonella macrophylla) vas observed at tvo locations in the power
line right-of-vay immediately vest of the landfill (see Figure 3-1).
This species 1s also listed as threatened by the state of Florida. ‘

Vater, sediment, and vegetation from a sveetbay/titi svamp vest of
the landfill (see Figure 3-[2]) exhibit the saw orange discoloration as
vater iIn the impounded drainagevay described above. Dominant vegetation
include southern magnolia (Magnolia virginica), black titi (Cliftonia
wnophylla), fetterbrush (Lyonia lucida), sweet gallberry (llex
coriacea), and swvamp titi (Cyrilla racemiflora).

Two brackish ponds are adjacent to the northern boundary of Site 1
(see Figure 1-2). The pond to the vest of the picnic area (North Pond)
supports vetland vegetation dominated by needlerush (Juncus roemerianus)
along with switchgrass (Panicum virgatum), sSavgrass (Cladiua
jamaicense), and fringe rush (Eimbrirtylis castanea). Crabs, bivalves,
snails, and polychaetes comprise an active benthic community. Mollusks
identified during the survey include Florida crown conch (Hclongena
corona), marsh periwinkle (Littorina irrorata), olive nerite (Neretina
recliva), moon snail (Polinices sp.), and Atlantic ribbed mussel
(Geukensia demissa). Birds, including herons, ducks, and egrets, vere
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found utilizing this habitat (see Appendix A). Evidence of mobile small
mammals, such as raccoons, feeding in the area was observed.

Bayou Grande Pond, a brackish pond east of the picnic area,
supports an emergent wetland also dominated by needlerush along with
sawgrass and arrowgrass (Triglochin striata). The boundary separating
the marsh from adjacent areas is well-defined by the presence of very
sandy, well-drained soils supporting pine and saw palmetto. Notably, an
orange discoloration IS also present at the south end of the pond as a
film on the water and vegetation bases. Evidence of small mammals
feeding primarily on bivalves in the marsh area was observed. Mollusks
identified during the survey include Florida crown conch, marsh
periwinkle, olive nerite, atlantic ribbed mussel, and carolina marsh
clam (Polymesoda caroliniana). A forested wetland dominated by black
willow (Salix nigra) and southern magnolia (Magnolia virginiana) is
located at the southwestern boundary of the emergent marsh.

A third emergent marsh is located along the margin of Bayou Grande
northwest of Site 1 (see Figure 3-[2]). This marsh may also potentially
receive contaminated surface water or groundwater from the site.
Dominant vegetation includes needlerush, fringe rush, and switchgrass.

A wetland located southwest of the site boundary i1s an important
adjacent habitat because of the direct exchange with Bayou Grande and
also the potential to receive discharge of contaminated water from the
site (see Figure 3-1). The habitat and biota survey of this area
focused on the western drainage ditch flowing into Bayou Grande.
Vegetation includes needlerush, marshhay cordgrass (Spartina patens),
snowbush (Baccharis halimifolia), and broomsedge (Andropogon .)-
Reptiles, including cottonmouth and copperhead snakes, toads, and frogs
were observed along the grassy drainageway. At the entrance to Bayou
Grande, a dynamic benthic community is present as evidenced by numerous
polychaete and amphipod tubes, ray feeding pits, and numerous blue crabs
(Callinectes sp.). The nearshore pelagic habitat supports foraging fish
species, including mullet. Birds utilizing this productive habitat
include anhinga (Anhinga anhinga) and other wading and shore bird
species such as ducks, teals, herons, and egrets (see Appendix A).

A scrub shrub/emergent wetland is located between the southern
boundary of the landfill and the northern boundary of the 1950s
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landfill area. The groundcover is dominated by blackberry (Rubus sp.),
camphorveed (Pluchea rosea), Tlat-top goldenrod (Euthamia minor),
broomsedge (Andropagon virginicus), and coinvort (Centella asiatica). .
The canopy consists of slash pine, and the subcanopy consists of a
combination of persimmon (Diopyros virginiana), slash pine, black willow
(Salix nigra), and wax myrtle (Myrica cerifera). Both the canopy and
the subcanopy are sparse.

In summary, on-site habitats are primarily forested areas
characterized either by slash pine or sand pine/turkey oak scrub
communities, The latter provides suitable habitat for the gopher
tortoise (Gophenis polyphemus), a species of special concern in Florida
and under review for federal protection by the uS. Fish and Uildlife
Service. One scrub shrub/emergent wetland is located in the
northeastern portion of Site L  Adjacent sensitive features include
seven wetland areas; an orange floc was observed overlying water,
sediment, and vegetation bases iIn three of these wetlands. Two federal
candidate species were observed in habitats adjacent to the site:
Carolina 1ilaeopsis (Lilaeopsis carolinensis) In the eastern drainagevay
wetland and large-leaved jointwveed (Polygonella macrophylla) in the
poverline right-of-vay west of the site.

3.4 ASBESTOS SURVEY

[An asbestos survey vas conducted at Site 1 as set forth in Section
24) No asbestos-containing materials vere identified either on Site 1
or 1In surrounding areas.

3S SURFACE EMISSIONS SURVEY AMD PARTICULATE AIR SAMPLING

Figure 3-[3] shows the locations of elevated surface emission
readings detected on site. Grid coordinates and corresponding surface
emissions survey readings are presented in Appendix B. Background
readings were recorded in the field logbooks.

Blevated organic vapor concentrations greater than 1.0 ppm above
background were detected at five areas on the site (see Figure 3-[3]).
All organic vapor concentrations observed In these areas were between
10 and 20 ppa above background. with the exception of the southernmost
area of elevated readings observed in the 1950s landfill area, no
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obvious, potential organic vapor sources were identified in the areas
where the elevated organic vapor concentrations were measured. The
remains Of heavily rusted metal containers, heavily stained soils, and
tar-like material are present on the surface where elevated organic
vapors vere detected in the 1950s landfill area. This area iIs described
In more detail iIn Section 37.

On November 14, 1990, a Mini-Ram particulate air monitoring device
vas Wed to determine 1T Site 1 could represent a source of particulates
in the air. [Pigure 3-3 shows the particulate air sampling locations.]
During the test, the wind was blowing—from the northeast at 2 to 5 miles
per hour (gph). Airborne Particulates vere measured over 15-minute
intervals at eight locations in the site vicinity. Measurements were
sade at the following locations: 30 feet south of Bayou Grande at the
picnic area located adjacent to the northeast corner of the landfill
[(Urn)]; north of vell GM33, at the intersection of "poverline” road and
the GM33 access trail ([DW¥1;] see Figure 1-2); [near permanent
monitoring vells GMO3 and GM44, located om the northeast side of the
landfill (UW2);] near permanent monitoring well GM35 [(DW2)]; near
permanent monitoring well GM39 [(UW3)]; a position approximately [2,100]
feet [vest-southvest] of the Taylor Road/John E Tower Road intersection
near the southvestern boundary of the landfill [(DW3)]; the west side of
John E. Tower Road 700 feet north of the Taylor Road/John E Tover Road
intersection [(UW4)]; and the north side of Taylor Road 1,000 feet west
of the Taylor Road/John E. Tower Road intersection [(DW&)]. Time-
veighted average (TWA) particulate concentrations measured at these
eight locations vere 0.07 milligram per cubic meter (-g/-3), 0.08 ng/l3,
0.00 mg/m>, 0.00 mg/n3, 0.15 mg/m>, 0.10 mg/aS, 0.00 ag/n’, and 0.8
-g/n3, respectively. The average TVA particulate concentration measured
at the [three] upvind locations was 0. (10} -;/-3. The average TWA
particulate concentrations measured at the [three] downvind locations
was 0.[09] mg/l3. Based on these measured concentrations, Site 1 does
not appear to be a significant source of airborne particulates.

36 RADIATION SURVEY
Background [gsmma] radiation levels measured at NAS Pensacola
during performance of the Site 1 radiation survey were 3 to 5
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microroentgens per hour (uR/h). As shown on Figure 3-[3] (see also
Appendix B), low level readings [ranging from background to 11 uR/h]
were recorded-across the landfill, indicating that a significant
radiation problem is not present at Site 1. Slightly elevated radiation
levels, ranging from 4 to 11 uR/h, were detected in the 1960s landfill
area. In addition, slightly elevated radiation levels, ranging from 3
to 4 uR/h, were detected in an area adjacent to and east of the
northeastern corner of the 1950s landfill area. The source of the
slightly elevated radiation levels detected is unknown.

37 GEOPHYSICAL SURVEY

The following sections discuss the results of the metal detector,
magnetometer, EH-31, and EH-34 surveys, respectively, completed across
Site 1 and surrounding areas. The grid coordinates and associated
readings for the metal detector survey are presented in Appendix B. The
grid coordinates and associated readings for the magnetometer, EM-31,
and EH-34 surveys are presented in Appendix C. The geophysical survey
grid system 1is illustrated on Figure 2-1.

Overall, the results of the geophysical survey indicate that buried
ferrometallic materials are present at shallow depths (generally less
than 10 to 15 feet BLS) across most of the landfill. Primarily,
anomalous readings for each of the four geophysical survey types are
concentrated within the boundaries of the landfill as identified by the
aerial photograph analysis and site reconaissance. However, the
EH-31 and/or EM-34 surveys detected anomalously high electromagnetic
conductances east, west, and north of the landfill. These anomalies
could reflect leachate migration from the landfill.

371  Metal Detector Survey

Figure 3-[4] presents the results of the metal detector survey
across Site 1 and surrounding areas. Large areas of buried
ferrometallic materials were identified across the 1950s and 1960s
landfill areas. In contrast, the metal detector survey revealed very
little buried ferrometallic material in the 1970s landfill area.
Eowever, based on the results of the magnetometer and EM-31 and EM-34
surveys discussed below, such buried materials are apparently also
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present in this area, but at depths below the effective exploration
depth of the metal detector (2 to 3 feet BLS). It should be noted that
metal debris was evident on the surfaces of the 19850s and 1960s landfill
areas, but not on the surface of the 1970s landfill area.

As indicated on Figure 3-[4], positive metal detector responses
were recorded in the apparently unexcavated area between the 1950s and
1970s landfill areas. These positive responses most likely reflect the
presence of ferrometallic materials in the debris piles located within
this area. The generally isolated positive metal detector responses
recorded outside the landfill boundary along Taylor Road and John E.
Tower Road most likely reflect the presence of underground utilities
and/or high voltage overhead powerlines (along John E. Tower Road),
rather than buried debris. [One] isolated positive response [was
recorded adjacent to] Bayou Grande, northeast of the landfill. [This
response vas attributed to metal debris observed in the area and is not
associated with the landfill.)

3.7.2 Magnetometer Survey

Figure 3-[5]) shows the contoured total magnetic field values (in
units of gammas X 100) observed across Site 1 and surrounding areas.
Numerous moderate [(500 to 1,000 gammas)] to strong [(1,000 gammas Or
greater)] positive and negative magnetic anomalies (relative to the
regional ambient total magnetic field strength of approximately 50,000
gammas) are generally uniformly distributed over most of the landfill,
indicating that significant amounts of buried ferrometallic material are
uniformly distributed within the boundaries of the site. A linear,
moderately strong positive magnetic anomaly was recorded adjacent to
Golf Course Pond and extending southwest toward Beaver Pond. This
linear anomaly probably represents the previous location of an abandoned
drainfield reported to have been present in this area. Several
additional isolated positive magnetic anomalies recorded adjacent to the
landfill probably represent isolated buried ferrometallic objects.

3.7.3 EM-31 Survey
Figures 3-[6] and 3-[7] summarize the results of the EM-31 survey
across Site 1 and surrounding areas. [Background EM-31 readings
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recorded at the site ranged from 4 to 7 millimhos per meter (mmhos/m).]
Figure 3-{7] identifies areas where anomalous (>10 mmhos/m) electro-
magnetic conductances were recorded in the horizontal coplanar mode
(exploration depth approximately 3 meters [9.8 feet]). Figure 3-[7]
identifies areas where such anomalous readings were recorded in the
vertical coplanar mode (exploration depth approximately 6 meters (19.7
feet]). Detailed maps of the EM-31 survey results are presented in
Appendix C.

As shown on figures 3-[6] and 3-[7], areas of anomalous electro-
magnetic conductance uniformly occur within the boundaries of the
landfill. Within the landfill, the highest readings were generally
obtained in areas where metal detector and/or magnetometer anomalies
were also recorded (see appendices B and ). Consequently, the
anomalous EM-31 readings within the landfill appear to be primarily
associated with the presence of buried ferrometallic materials. In
general, the magnitude and frequency of higher electromagnetic
conductance readings within the landfill are much greater in the
horizontal coplanar mode than in the vertical coplanar mode (see
Appendix 0. This occurrence indicates that the the depth of burial
lies between the exploration depths of these two EM-31 survey modes (9.8
and 19.7 feet, respectively) and is probably between 10 and 15 feet BLS.
Anomalous EM-31 readings were also recorded along the shoreline of Bayou
Grande west and northeast of North Pond; between the 1970s landfill area
and the southwestern end of Beaver Pond; between the northeastern end of
Beaver Pond and Golf Course Pond; in three areas west of the 1970s
landfill area; near the southwestern corner of the 1950s landfill area
south of the landfill boundary along Taylor Road; and adjacent to and
east of John E. Tower Road. The high EM-31 readings along Bayou Grande
probably reflect intrusion of saline water.

The anomalies observed in the area between the 1970s landfill area
and Beaver Pond and in the area between Beaver Pond and Golf Course Pond
may be attributable to leachate migration eastward from the landfill.
Alternatively, these anomalies may also reflect the presence of an
abandoned drainfield reportedly located somewhere in the area between
the landfill and Golf Course Pond. The potential presence of the
abandoned drainfield is supported by the linear magnetic anomaly
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detected between Beaver Pond and Golf Course Pond (see Section 3.7.2).
Bovever, the broader extent of this area of anomalous electromagnetic
conductance revealed by the deeper vertical coplanar mode survey
supports the probability of leachate migration.

Tre vesternmost of the three anomalous En-31 reading areas west of
the 1970s landfill area was detected only in the shallower horizontal
coplanar mode survey and is coincident vith the head of an intermittent
stream that extends westward to Bayou Grande. Tre remaining anomalous
areas observed along Taylor Road and John E. Tower Road and east of John
E Tower Road generally coincide with areas where positive metal
detector responses or magnetic anomalies were observed. Elevated
electromagnetic conductances observed in these areas can probably be
attributed to the presence of subsurface utilities. The remaining tvo
anomalous areas extend immediately vestward of the landfill boundary and
are most clearly evidenced on the deeper vertical coplanar mede survey.
These areas could reflect leachate migration from the 1970s landfill
area.

3.7.4 EM-34 Survey
The effective exploration depths of the En-34 horizontal coplanar

d e 10 meter and 20 meter intercoil spacing surveys are approximately
75 meters (4.6 feet) and 15 meters (49.2 feet), respectively.
Detailed maps of the En-34 survey results are presented in Appendix C.
The results of the EM-34 10-meter and 20-meter spacing surveys
generally agree vith the results of the En-31 surveys. Anomalous
readings are concentrated within the boundaries of the landfill and
generally exhibit a continued decrease In magnitude and frequency as the
depth of exploration increases and thereby encompasses a larger column
of undisturbed subsurface materials. Anomalous areas outside the land-
fill generally appear to reflect the influence of underground or over-
head utilities or the intrusion of saline waters from Bayou Grande.
However, zones of En-34 20-meter spacing elevated conductances located
north and east of the landfill and, in particular, in an area trending
northwest from the southern end of the 1970s landfill area (see Appendix
C) may be attributable to leachate migration from the landfill toward
Bayou Grande in the deeper portions of the surficial zone of the Sand-
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and-Gravel Aquifer. Alternatively, these zones could also reflect
saline water intrusion (northern area) and/or the presence of more
highly conductive lithologies (silts and clays) present below the base
of the surficial zone in the NAS Pensacola area (eastern and western
areas).

3.8 HYDROLOGIC ASSESSMENT
3.8.1 Shallow Subsurface Lithology

Based on information collected during the installation of 28
temporary monitoring wells, the shallow subsurface lithology in the
vicinity of Site 1 can be characterized as an off-white to yellow,
reddish-brown to brown, fine- to coarse-grained quartz sand that becomes
an off-white to dark brown, fine- to coarse-grained quartz sand near the
water table and decreases in grain size toward the south. During the
installation of temporary monitoring well TWO19 near the northwestern
corner of the 1950s landfill area, a gray, clayey sand was encountered
from 1 to 6 feet BLS. A black, silty, very fine- to medium-grained sand
was encountered from 8.5 to 18.5 feet BLS during the installation of
temporary monitoring well TW020 near the east-central edge of the 1950s
landfill area. The lithologic logs for the 28 temporary monitoring
wells installed at Site 1 are presented in Appendix D. [OVA readings
taken in the open borehole during drilling ranged from O to 400 ppa.
The OVA readings for the boreholes are also presented in Appendix D.]

3.8.2 Water Levels and Groundwater/Surface Water Flow

Tables 3-1, 3-2, and 3-3 list the water level elevations measured
in the temporary monitoring wells, permanent monitoring wells, and
surface water bhodies, respectively, in the vicinity of Site 1. The
depth to the water table in the site vicinity generally varies from
approximately 18 feet BLS in topographically higher areas (i.e., near
the southern half of the 1950s landfill area and east-northeast of the
1960s landfill area) to less than 1.0 foot BLS in topographically lower
areas (i.e., in the vicinity of Bayou Grande). Water levels
(potentiometric surfaces) measured in the three permanent deep
monitoring wells (GM43, GM44, and GM45) completed in the upper portion
of the main producing zone of the Sand-and-Gravel Aquifer range from
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Table 3-1

TENPORARY NONITORING WELL CONSTRUCTION INFORNATION
AND VATER LEVEL ELEVAYIONS
HAS PRUWSACOLA SITE 1

Well Total Depth Depth to Depth to TOC Water Level Date
Number (BLS) Water (BLS) Water BTOC Elevation Elevation Measured
T™OO01 18.5 0.39 11.30 15.37 4.07 1/19/91
mO0 2 10.5 9.60 11. 59 16.00 4.41 1/17/91 !
TWOO04 10.23 6.73 11.50 13.61 2.11 1/17/91
T™003 10.26 6.66 11.40 13.00 2.40 1/17/91
T™WO06 6.79 2.41 5.62 0.15 2.53 1/17/91
T™007 10.68 12.30 16.62 10.03 2.21 1/16/91
moo 14.55 15.06 16.31 10.06 1.75 1/20/91
T™W009 -— -— 16.22 -— - 1/16/91
™OL10 7.93 - 5.90 7.24 1.34 1/18/91
TWO1l1 11.08 7.03 11.75 16.61 4.06 1/18/51
T™WOL12 10.06 7.04 - 11.10 22.92 11.74 1/19/91
T™WO013 15.95 12.05 16.10 30.17 14.07 1/19/91
T™WOLl4 15.00 12.40 12.40 26.36 13.96 1/16/91
T™O1S 22.07 17.63 20.56 34.29 13.73 1/16/91
TWOL6 19.14 15.56 16.38 29.04 13.46 1/16/91
™OL? 18.8) 15.00 16.17 20.56 12.39 1/17/91
T™WO01S 0.27 4.77 6.50 10.50 12.00 1/17/91
T™OL19 9.50 5.01 6.31 10.70 12.39 1/17/91
m20 16.22 13.42 17.20 30.52 13.32 1/20/91
™021 11.06 7.21 11.15 21.99 10.04 1/18/91
™022 11.04 7.49 10.65 21.92 11.27 1/18/51

14{NASP]UNE017:70260/254/22
Key at end of table.
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Table 3-1 (Coat.)

Well Total Depth Depth to Depth to TOC wWater Level Date
Number (BLS) Water (BLS) Water BTOC Elevation Elevation Measured
TWO23 11.88 7.73 10.85 22.64 11.79 1/18/91
TWO 24 12.92 9.37 11.45 18.44 6.99 1/20/91
TWO25 11.73 8.18 11.45 20.17 0.72 1/18/91
TWO26 12091 6.92 11.01 17.34 6.33 1/20/91
TWO27 11.47 0.06 11.59 19.45 7.06 1/19/91
TWO0 28 11.99 6.24 11.25 17.50 6.33 1/16/91
TWO29 11.94 0.29 11.35 21.46 10.11 1/16/91

14[NASP]UH6017:T0260/254/22
Note:

All dopthr are in foot.

All elevations are In Toot referenced to moan sea level (MSL).

All wells were constructed of 2—inch diameter stainless stool with 5 foot of 0.01-inch screen.
Key:

Dash (-=-) indicates data not available.

Source: Ecology and Environment, Inc., 1991.

[Bold items enclosed in brackets denote
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Total Depth to Depth to Top of
Well Depth Water Water Casing Water Level Date
Mesber (BLS) (BLS) BTOC Elevation ~Elevation Measured
o3 19.34 14.68 16.55 20.57 4.02 2/26/91
anod 18.25 8.47 9.8 .71 1.73 2/26/91
o8 12.52 5.17 6.26 8.49 2.3 2/26/91
0l 12.78 2.7 4.51 20.85 16.34 2/26/91
am2 12.63 2.9 4.40 19.71 15.31 2/26/91
M3l 12.94 4.28 5.8 15.70 9.72 2/26/91
GM34 12.55 4.9 5.70 16.51 10,81 2/26/91
M3 12.69 4.35 5.86 16.51 10.65 2/26/91
am8 17.69 6.76 9.52 20.86 11.34 2/26/91
- o ] 17.74 1.24 391 8.47 4.5% 2/26/91
M40 17.75 10.07 12.95 14.68 1.73 2/26/91
4l 17.90 0.07 4.35 5.78 1.43 2/26/91
on4e2 17.82 9.02 11.08 15.56 4.48 2/26/91
TR 69.51 3.01 5.66 9.35 3.69 2/26/91
a4 4 60.42 15.81 18.68 21.37 2.69 2/26/91
GM4s 107.0. 15.21 17.08 20.82 3.4 2/26/91
14[WASP)UNG017:70260,/464/16
Bote :

All depths are iIn foot.
All elevaticns azre IN feet referenced 1O mean sea level (MSL),

Key:

*Value from Geraghty and Miller,

source: Ecology and gmviremment,

(o ]
(o
(o
(s }
(fa)

IJ
=1

Inc.,

1906.

1991.
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Table 3-3

SURFACE MATER LEVEL ELEVATIONS
HAS PENSACOLA SITE 1

Location Water Level (feet) Date
Bayou Grande 0.23 2/26/91
- 3/12/91
Bayou Grarde Pond 1.96 2/26/91
2.00 H 3/12/91
2.00 L 3/12/91
Beaver Pond 4.62 2/20/91
453 H 3/12/91
4.53 L 3/12/91
Golf ceurse Pond 0.72 2/26/91
1.23 H 3/12/91
0.67 L 3/12/91
north Pond 1.04 2/26/91
1.71 8 3/12/91
1.08 L 3/12/91

14[KASPIUR6017:T0260/463,/29

Nete: All elevations are in foot referenced to roan sea level
(MSL) .

Key:

Dash (—-) indicator data not available.

H indicator measurement made at high tide.
L indicator measurement made at low tide.

source: Ecology and Envirenment, Inc., 1991.
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approximately 3 feet BLs (vell GM43; northvest comer of landfill) to 15
to 16 feet BLS (vells gM44 and GM45; northeast corner of landfill and
southern end of the 1970s landfill area, respectively).

Figure 3-{8] illustrates the temporary vell vater level elevations
measured January 16 through 20, 1991, and the corresponding groundvater
flov directions in the upper portion of the surficial zone of the
Sand-and-Gravel Aquifer at Site 1. Figure 3-(9) illustrates the
permanent vVell vater level elevations measured February 26, 1991, and
the corresponding groundvater flov directions for this zone based on
both the vell vater level elevations and the surface vater elevations
measured On the same date. Figure 3-(9) also shovs the vater level
elevations for the three permanent deep vells in the site vicinity
(GM43, GM4&4, and GM4S).

Figures 3-(8) and 3-(9) both indicate that shallov groundvater flov
vithin the landfill is to the north-northvest tovard North Pond, Bayou
Grande Pond, and Bayou Grande, approximately parallel to the longi-
tudinal axis of the landfill. Both figures also indicate the presence
of distinct northeasterly and northwesterly shallov groundvater flov
components tovard Bayou Grande avay from the longitudinal axis of the
landfill. The figures also indicate the presence of an easterly shallov ‘
groundvater flov component tovard Beaver Pond and Golf Course Pond.

Average horizontal hydraulic gradients are approximately 0.003 based on
the temporary vell data and approximately 0.006 based on the permanent
vell data. All of these results are generally consistent vith those
previously reported by Geraghty and Hiller (G & M 1986).

Based on the vater level elevations in the three permanent deep
vells in the site vicinity (GM43, GMé4, and GM4S; see Figure 3-[9]) and
Table 3-21, groundvater flov in the upper portion of the main producing
zone Of the Sand-and-Gravel Aquifer appears to be to the north-northeast
tovard Bayou Grande, with a very flat (<0.001) horizontal hydraulic
gradient. G & M (1986) previously reported a southerly flov direction
in this zone. BHowever, no final conclusion regarding the groundvater
flov direction In the upper portion of the main producing zone is
possible given the limited data base of only three vells, the large area
covered by these vells, and the much deeper completion depth of vell
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GH45 (107 feet BLS) compared to the depths of wells GH43 and GM44 (60 to
70 feet BLS).

As indicated on Figure 3-[9] and Table 3-2, downward vertical
hydraulic gradients from the surficial zone to the main producing zone
of the Sand-and-Gravel Aquifer may be present across most of the Site 1
area. Shallow and deep well clusters GM03/GM44 and GM31/GM45 both
exhibit higher water level elevations in the shallow wells (1.33 above
mean sea level [MSL] and 12.6 feet above MSL, respectively), although
cluster gM05/GM43 exhibits a higher water level elevation in the deeper
well (1.46 feet above HL). The presence of an apparent upward
hydraulic gradient at well cluster GM05/GM43 probably reflects discharge
of shallow groundwater into nearby Bayou Grande. This conclusion is
consistent with the steeper downward hydraulic gradient exhibited by
well cluster GM31/GM45, which 1s located further away from Bayou Grande,
although the much deeper completion depth of well GM45 (107 feet BLS)
must be considered an unknown variable.

Table 3-3 presents the water level elevations measured in the five
surface water bodies adjacent to Site 1 on February 26, 1991, and March
12, 1991. The high tide and the low tide water level elevations
measured on March 12, 1991, indicate that Golf Course Pond and North
Pond are tidally influenced, but Bayou Grande Pond and Beaver Pond are
not. Eowever, given that Bayou Grande Pond contains brackish water,
this pond 1is probably also tidally influenced at higher tide levels.

The direction of surface water flow at high tide and at low tide
was observed on March 12, 1991, in tidal channels connecting Bayou
Grande Pond, Golf Course Pond, and North Pond with Bayou Grande. During
high tide, surface water flow from each of these ponds was observed
entering Bayou Grande. During low tide, surface water was observed
flowing from Bayou Grande into North Pond and Golf Course Pond, but no
surface water was observed flowing from Bayou Grande into Bayou Grande
Pond. Eowever, Bayou Grande water probably also flows into Bayou Grande
Pond at higher tide levels. North Pond, Golf Course Pond, and Bayou
Grande Pond contain brackish waters representing a mixture of saline
Bayou Grande water and discharged surficial zone groundwater. Beaver
Pond appears to contain only discharged surficial zone groundwater.
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3.9 CHEMICAL ANALYSES
[The folloving Section preseats the results of the laboratory .
snalyses of the surface vater, sediment, soil, and groundvater samples.
The specific analytical parameters and paraseter groups are listed or
referenced INn Table 2-2.]

3.9.1 Surface Vater

Table 3-4 summarizes the analytical screening results for surface
water samples collected at Site L Figure 3-(10) shovs the locations of
the surface water samples collected at the site. The complete
analytical screening results for surface water samples are presented in
Appendix B.

In general, only low concentrations of #v metals (chromium and
zine) and one volatile organic compound (VoC; chlorobenzene) vere
detected in any of the surface water samples collected at Site 1.
Eovever, based on the analytical results for groundwater samples
collected from the on-site permanent monitoring wells (see Section
3943 and the orange discoloration observed iIn the site vicinity
surface water bodies (see sections 3.2 and 3.3), elevated concentrations
of two other metals (iron and manganese) may also be present in the ‘
surface vaters near Site 1. Chlorobenzene was detected only in the
samples from North Pond. Total recoverable petroleum hydrocarbons
(TRPBs), phenols, pesticides, and polychlorinated biphenyls (pcBs) were
not detected in any of the surface vater samples.

3911 Metals

As shown on Figure 3-(lo], low levels of zinc (< 100 micrograms per
liter {ug/L}) vere detected in all surface vater samples with the
exception of samples sw003 and swo05, collected from Bayou Grande, and
samples SW014 and sw01S, collected from Golf Course Pond. All of the
samples collected from Bayou Grande, North Pond, Bayou Grande Pond, and
Golf Course Pond exhibited zinc concentrations vell belov the Florida
Department of Environmental Regulation (FDER) Class I1II Surface Uater
Quality Standard (Marine) of 1,000 ug/L (Chapter 17-302, Florida
Administrative Code [FAC]). Howvever, the tvo surface vater samples
collected in and upstream of Beaver Pond (SW009 and Ssw010, respectively)

3-3#4
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Table 3-4

SUMMARY ANALYTICAL SCREENING RESULTS FOR SURFACE WATER SANPLES
HAS PENSACOLA SITE 1
(All results ia yg/L)

Sample Nuaber (Location)

[Detection PO1SwW00l PO1swo03 PO1swa05 PO1SWO06 POlswo07 PO1sw008 PO1SW009
Parameter Limit (SwW001) (SwW003) (SW005) (SW006) (SW007) {SW008) {5W009) [rSws
Chromium 10 -— - - 13 34 _— 18 L1 ]
Zinc 20 20 _— -_— 100 34 38 43 30)
Chlorobenzene 5] —— - - - - - —_—

14(NASP]UH6017:T0260/248/0

Key at end of table.

(Bold items enclosed in brackets denmote
changes to the last version of document)
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Table 3-4 (Coat.)

Sample Number (Location)

{Detection POLSWO10 POLSWOL1

PO1SWOL12 po1swo120" PO1SWOL3

POlISWOL14 . PO1ISWOLS
Parameter Limit {8W010) {SWo11) (5W012) (SW012) (SwW013) (SwWo14) (SWQIS) [rsws
Chrorium 10 23 - ~ 21 — -— -— 56
%inc 20 35 48 21 21 22 - - 30])
Chlorobenzene S] - 14 26 22 -— — —

Key -

aoupucato of sample PO18SWO12,

(PSS = rlorida Class III Presh Surface Water Standard.)
Dash {—) imdicates compound not detected.

Source: EBcology and Bavirenment, Inc., 1991.

{Bold items enclos

vackets denote
. chamges tO the last . 1 of document)
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both exhibited zinc concentrations slightly above the FDER Class III
Surface Vater Quality Standard (Prcshvater) of 30 ug/L (Chapter 17-302,
FAC; see Figure 3-[10]).

As shown on Figure 3-[lo], lov levels of chromium vere detected in
only five of the surface vater samples. In all five samples, the
detected chromium concentrations vere well belov the FDER Class 111
Surface Water Quality Standard (Marine and Freshwater) of 50 ug/L
(Chapter 17-302, PAC).

As noted above, iron and manganese may also be present at elevated
concentrations in the surface water bodies near Site 1. Neither of
these metals vas included in the metals analytical screening group, but
the presence of these compounds in the surface vater samples is likely
given that: 1) shallow groundwater discharges into these surface vater
bodies (see Section 3.821); 2) elevated iron and manganese
concentrations vere detected in the total and dissolved metals samples
collected from the on-site permanent monitoring wells (See Section
39.4.3); 3) and the observed orange discoloration of surface vaters,
sediments, and vegetation (see sections 32 and 3.3) are characteristic
of 1ron-staining. No FDER Class 111 Surface Water Quality Standard
(Marine and Freshwater) exists for manganese (Chapter 17-302, PAC).
Hovever, base on the detected groundvater concentrations, the FDER Class
III Surface Vater Quality Standards for iron (1,000 wg/L in freshvaters
and 300 ug/L in marine waters) could be exceeded in the surface vaters
near Site 1 (Chapter 17-302, PAC).

3.9.1.2 VOCs

Chlorobenzene was the only voc detected iIn the surface vater
samples collected at Site 1 and vas detected only in the samples from
North Pond (see Figure 3-[lo]) at concentrations ranging from 14 to 26
wg/L. No FDER Class III Surface Water Quality Standard exists for this
compound (Chapter 17-302, PAC).

3.9.2 Sediment

Table 3-5 summarizes the analytical screening results for sediment
samples collected in the vicinity of Site L Figures 3-11, [3-12, and
3—-13] shov the locations of the sediment samples collected in the
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Table 3-5

SUMMARY ANALYTICAL SCREENING RESULTS FOR SEDINENT SANPLES
HAS PENSACOLA SITE 1
(All results ia mg/kg, umless noted)

Sample Number (Location)

{Detection POLlsDO0L PO1SD002 FO1SD003 PO1sp004 POLSDOOS PO1s0006 RO1SD007? FO1spooe

Parameter Liait (SD001) (sD002) (8D003) (SD004) (8D00S) {8D006) (8D007) (sD00S)
Chcomium 1 1.9 11 _— 1.2 1.7 7.9 3.4 6.2
zine 2 3.0 3.0 2.5 2.3 — 34 26 8.9
Load 4 5.1 10 —_ - — 92 35 —
Cadaiun ‘.5 - -— - -— — 7.5 11 -
Coppec 25 —_— -— -— -_— —-— 6.2 2.7 —
TRPHs 5 230 -— 6.7 - — 5.2 - 14
Methylene Chloride

(vg/kg) 1,000 — - - -— - 4,000(B) 4,400(B) 3,700(8)
Total PAHs as Benzo-

a-pyrene (wg/kg) 1,000 1,400 1,600 1,200 (L) 1,200 6,100 1,600 -_—
Phensls as Trichloco-

phenol (ug/kg) 2,000] — -_ -_ _— - 5.800 5,100 -

14 [NASP)UH6017:T0260/247/2
Key at end of table.

{Bold items enclosed in brackets desoote
changes to tho last versioan of document)



2

|
(Fg]
(93]
jap

Table 3-S5 (Coat.)

Sample Number (Location)

I

[Detection PO18DO0Y PO18SDO10 PO1SDO11 P01SDO12 POlSDOl!D. PO1SDO13 PO1SDOL4 PO18DOL1S

Pacrameter Limit (8D009) {sDO10) (8D011) 189012) {SD012) ({3D013) {SD014) (8D01S)
Chroaiun 1 6.7 4.9 6.1 19 21 2.7 2.0 18
sinc 1 7.0 6.0 140 37 4 3.7 3.2 6
Lead 4 -— 64 - -— -— —_ 28
Cadnium 0.3 — — 0.63 — J— ——— — —
Copper 2.3 - —- 4.8 4.6 4.8 -_— - 6.4
TRPHS L ] - 22 33 8 22 21 19 27
Methylene Chloride

(pg/kg) 1,080 . 3,700(B) 3,600(8) 3,900(8) 4,200(B) .4,300(B) 3,400(B) 4,200(8) 3,800(8)
Total PAHs as Benzo- l

a-pyrene (vg/kg) 1,000 {L) (L) (L) — (L) (L) (L) (L)
Phenols as Trichloro-

phenol (p9/kg) 2,000) 5,900 -_— -— —-— -— -— (L) 9,600

Note: These results were reported on a wet~
Key:

®puplicate of sample #0183D012.

Dash (~-) indicator compound not detected,
Qualifiers:

(8) = Compound also present in method blank.
(L) = Present below stated detection limit.

Source: Ecology and Envirenment, Inc., 1991

weight basis.
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vicinity of the site. The complete analytical screening results for
sediment samples are presented in Appendix F.

In general, one or more sediment samples collected in the vicinity
of Site 1 exhibited elevated concentrations of metals, TRPHs, PAHs,
and/or phenols. Methylene chloride vas the only voc detected, but the
presence of this cogon laboratory solvent in the sediment samples can
be attributed to laboratory-derived contamination because it vas
detected at similar levels iIn the associated laboratory method blanks
(see Section 3.112). Pesticides and PCBs vere not detected in any of
the samples.

3921 Metals

Figure 3-(12) shows the distribution of total metals concentrations
in the Site 1 sediment samples. Most of the samples exhibited fairly
lov total metals concentrations (< 15.1 micrograms per kilogram
[ug/kg]). However, both samples from North Pond, the twe southernmost
samples from Bayou Grande Pond, and the southernmost sample from Golf
Course Pond exhibited much higher total metals concentrations (>65
ug/kg). The highest total metals concentration (216 ug/kg) was detected
in sample spo11 from the northeastern end of North Pond.

[Figure 3-11 illustrates the distribution of the chromiua and lead
concentrations detected In Site 1 sediment samples.} Chromium, zinc,
and lead are the predominant metal contaminants present (see Table 3-5).
Vith a fev minor exceptions, the highest concentrations of these three
metals and of the other metals detected vere associated vith the five
high total metals concentration samples identified above. Also, as
discussed above with respect to surface waters, the sediment samples may
also contain elevated levels of iron and manganese.

3.9.2.2 TRPEHs

Figure 3-(12) shovs the distribution of TRPE concentrations in the
Site 1 sediment samples. The highest TRPE concentration (230 milligrams
per kilogram [mg/kg)) was detected In the easternmost Bayou Grande
sample, SD0OO1. Hoderately elevated TRPE concentrations (14 to 33 mg/kg)
vere detected in both samples from North Pond, the northernmost sample
from Bayou Grande Pond, all three samples from Golf Course Pond, and the
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sample collected upstream from Beaver Pond. In the remaining six
samples, TRPHs were present at low levels or were not detected.

3.9.2.3 PABs

Figure 3-[13] shows the distribution of PAE concentrations in the
Site 1 sediment samples. At least trace levels of PAHs were present
in all but one of the samples. The highest PAR concentration (6,100

ug/kg) wes detected In the southernmost sample from Bayou Grande Pond,
sp006. Quanitifiable levels of PAEs (1,200 to 1,600 wg/kg) were present
only in five other samples (four from Bayou Grande and one from Bayou
Grandc Pond). PAHs were detected in all of the remaining samples except
the southernmost Bayou Grande Pond sample, sD008, but at concentrations
below the detection limit of 1,000 ug/kg. It should be noted that PAHs
were reported as benzo-a-pyrene for laboratory reporting purposes;
however, PAHs other than benzo-a-pyrene may be present in the samples.

3.9.2.4 Phenols

Figure 3-[13] shows the distribution of phenol concentrations in
the Site 1 sediment samples. Elevated phenol concentrations (5,100 to
9,600 ug/kg) were detected in the southernmost sample from Golf Course
Pond, the sample from Beaver Pond, and the two southernmost samples from
Bayou Grande Pond. The highest phenol concentration (9,600 ug/kg) was
detected in the Golf Course Pond sample, sp0i15. Trace levels of phenols
(<1,000 ug/kg) were also detected in Golf Course Pond sample, SDO1l4. |t
should be noted that phenols were reported as trichlorophenol for labor-
atory reporting purposes; however, phenols other than trichlorophenol
may be present in the sediment samples.

3.9.3 Surface Soil
Table 3-6 summarizes the analytical screening results for surface
soil samples collected at Site 1. Figure [3-14] shows the locations of
the surface soil samples collected at the site. The complete analytical
screening result®s for surface soil samples are presented in Appendix G.
In general, low metal concentrations and elevated TRPH, VOC, PAH,
and/or phenol concentrations were detected in one or more of the surface
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Table 3-6

SUMMARY ANALYTICAL SCREENING RESULTS POR SURFACE SOIL SANPLES
HAS PERSACOLA SITE 1
(All cesults ia mg/kg, wnless noted)

Sample Number (Location)

!0180067 POISOO:I

9y-¢

{Detection P018001 PO18002 P018003 P0O18004 P01800S P018008

Pacametor Limit (so001) (8002 (8003) (8004) (8008) (3006) (8007) (soos)
Chromium 1 4.2 34 38 2.6 1.2 1.2 -— 3.1
zinc 2 9.2 3.7 12 5.2 14 5.8 - -
Lead 4 9.4 — —— — 24 - - -
Cadmiua 0.5 1.8 0.59 0.72 _ -— 0.67 0.92 0.92
Copper 2.9 - — — 4.8 -— -— -
TRPMNS L] 12 11 14 k1] 330,000 13 -— 5.0
Toluene (xg/kg) 1,000 -— —— — - 1,400 —_ -— -
Ethylbensene (yg/kg) 1,000 — —-— 6,200 - -_— —_
Total Xylenes (yg/kg) 1,000 -— -— -— 39,000 -— -_—
Methylene Chloride

(ug/kg) 1,000 2,300(3) 2,600(8) 2,5%500(») 2,200(B) 2,700(8B) 2,300(8) 2,500¢(s) 3,000(B)
Total PANs as Benszo~- ’

a-pyrene (yg/kg) 1,000 (L) — — -— 26,000 _— -— —
Phenols as Trichloro-

phenol (yg/kg) 3,000) - — -— -— 2,500,000 —-— -— -

Key at end of table.
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Table, 3-6 (Coat.)

sample Number (Location)

po1so1op® PO1SO011

[Detection P018009 POl1s010 PO1SO12 PO1s013 PO1sotid

Parametoer Limit (5009) (s010) {8010) {so011) (S012) (8013) {s014)
.Chromium 1 1.5 -— 1.6 5.4 6.7 3.7 3.4
ginc 2 2.4 3.4 -— 2.7 36 5.8 5.1
Load 4 20 8.6 - 0.2 - 14 -
Cadmium 0.5 - - - -— 1.4 - -
Copper 2.5 - -_— — _— - -_—
TRPHS 5 8.2 5.8 6.4 12 16 1000 35 15
Toluene (pg/kg) 1,000 - —-— —_— -— 1,400 - -—
Ethylbenzene (pg/kg) 1,000 — -— — - - - -—
Total Xylenes {wg/kg) 1,000 - - - - - - -
Methylene Chloride

(vg/kg) 1,000 2.000(B) 3,300(B) 3,600(B) 3,600(B) 19,000(B) 6,000 B) 3,900(B)
Total PAHs as Benzo-

a-pyrene (ug/kg) 1,000 - (L) ' {L) — _— - -
Phenols as Trichloroe-

phenol (pg/kg) 2,0001 — — -_— -— 22,000 - -

Hote: These results were reported on a wet-weight basis.

Eey :

®puplicate of sample P0O15010,

Dash (-~) indicates compound not detected.
Qualifiers:

{8) = Compound also present in method blank.
(L) = Present below stated detection limit.

Source: Ecology and Envirenment, Inc., 1991.
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soil samples collected at Site 1. Pesticides and PCBs were not detected
in any of the Site 1 surface soil samples.

3.9.3.1 Metals

All of the surface soil samples exhibited fairly low total metal
concentrations (s 44 mg/kg). The highest concentration (44 mg/kg) was
detected in sample 8005, collected from the '‘tar pit" located near the
northvest corner of the 1970s landfill area. [Figures 3-14 and 3-15
illustrate the distribution of the chromium and lead concentrations and
the cadmium and zinc concentrations, respectively, detected in Site 1
surface soil samples.] Figure 3-[16] shows the distribution of total
metals concentrations in the Site 1 surface soil samples.

Chromium and zinc were present in most of the samples; lead and
cadmium were present in some of the samples; and copper was present in
one of the samples (see Table 36). Of the detected metals, lead was
present at the highest concentrations: 24 mg/kg in sample S005 and 20
mg/kg in sample 009, which was collected within an area of stressed
vegetation near the east-central edge of the 1970s landfill area.

3932 TRPEs

Figure 3-[16] shows the distribution of TRPH concentrations in the
Site 1 surface soil samples. The highest TRPH concentrations were
detected in sample s005 (330,000 mg/kg) and sample s012 (16,000 mg/kg),
collected from the "‘collapse-feature depression™ in the northwest corner
of the 1950s landfill area. All except one of the remaining surface
soil samples exhibited low to moderately elevated TRPH concentrations,
randomly distributed across the site.

3.9.3.3 vocs

As shown on Figure 3-{17], voCs were detected in surface soil
samples s005 and s012. Sample S005 exhibited a high concentration of
xylenes (39,000ug/kg) and lower levels of ethylbenzene (6,200ug/kg)
and toluene (1,400ug/kg). Sample s012 exhibited toluene only (1,400
ug/kg). Methylene chloride was the only other VOC detected in the
surface soil samples.
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Methylene chloride was detected in all of the samples, usually at
concentrations less than 6,800 ug/kg. In all but one of the samples,
this common laboratory solvent was also detected at similar concentra-
tions in the associated laboratory method blanks (see Section 3.11.2);
therefore, the presence of this compound in all but one of the surface
soil samples can be attributed to laboratory-derived contamination. In
contrast, sample SO12 from the "‘collapse-feature depression™ in the
1950s landfill area exhibited a methylene chloride concentration of
19,000 ug/kg, significantly above the level detected in the associated
laboratory method blank. Although this occurrence probably still repre-
sents laboratory-derived contamination, the presence of an on-site
source of methylene chloride surface soil contamination in this area
cannot be entirely discounted, especially given that the second highest
methylene chloride concentration (6,800 ug/kg) was detected in nearby
surface soil sample s013 (see Table 3-6 and Figure 3-[17]).

3.9.3.4 PAHs

As shown on Figure 3-[17], PAHs were detected in three Site 1
surface soil samples: sample s005, collected from the "tar pit" located
near the northwest corner of the 1970s landfill area; sample S001,
collected in the 1960s landfill area; and sample s010, collected at the
southern end of the 1970s landfill area. Elowever, PAHs were present at
only trace levels (<1,000 ug/kg) in samples S001 and S010, but sample
S005 exhibited a clearly elevated PAH concentration of 26,000 ug/kg (See

Table 3-6).

3935 Phenols

As shown on Figure 3-[17] and in Table 3-6, phenols were detected
at very high concentrations in only two of the Site 1 surface soil
samples: sample s005 (2,500,000ug/kg) and sample so12 (22,000 ug/kg).
Both of these samples also exhibited elevated concentrations of other
organic contaminants, as discussed above.

3-53

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



[}

3.9.4 Groundvater
3.9.4.1 Field Parameters

Table 3-7 lists the groundwater pB, temperature, and specific .
conductance values measured In groundvater samples from the Site 1
temporary and persmanent monitoring wells. The field parameter
seasureaents for these vell samples (including the lov pH values) are
vithin the reported range of values for ambient groundvater in Escambia
County (Clemens et ak. 1989) vith one exception. Vell TWO1l4 exhibited a
p8 value (1.86) vell klov the range of Escambia County ambient ground-
vater pE values (Clemens et al. 1989). The cause of the lov groundvater
p observed iIn vell TW014 is unknowvn. [pE values observed It the site
ranged from 1.86 10 7.44.] No floating (and/)or [sinking] immiscible
hydrocarbons were observed in any of the vells. Tre temporary
monitoring vell information, including field parameter and groundwater
elevation data, are presented iIn Appendix D.

3.9.4.2 Analytical Screening Parameters
Table 3-8 summarizes the analytical screening results for the
groundwater samples collected from the 28 temporary monitoring vells
installed in the vicinity of Site 1L Figures [3-18 and 3-19] shov the .
locations of the temporary monitoring vells. The complete analytical
screening results for the groundwater samples are presented in Appendix
E

In general, one or more of the temporary well groundvater samples
collected at Site 1 exhibited elevated concentrations of metals, vOCs,
PABs, and phenols. However, the elevated metals concentrations probably
reflect leaching or dissolution of aquifer matrix sediments entrained in
these unfiltered samples by the acid preservative rather than actual
groundvater contamination (see Section 3.10). TRPHs were detected in
only four samples at generally lov concentrations. Pesticides and PCBs
wvere not detected in any of the temporary monitoring vell samples.

Metals
[Figures 3—18 urd 319 illustrate the distributiom Of the chromium

and lead concentrations and the cadmium Urd zine concentrations,
respectively, detected In Site 1 groundvater samples.] Chromium (all
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fable 3-7

GROUNDNATER FIELD PARAMETERS
WAS PENSACOLA SITE 1

specific
Well Temperature PH Conductance Date
Number {°c) (units) {umhos/cm) Measured
TWOO1 19 41 60 1/19/91
Tm02 23 6.9 300 1/17/91
TWO04 235 6.2 835 1/17/91
TWO00S 21.5 59 300 1/17/91
TW006 21 6.6 40 1/17/91
Two07 20.7 7.44 194 1/16/91
TW008 20 4.6 46 1,20/91
TW00S 20.2 6.56 599 1/16/91
TW010 5.1 6.2 580 1/18/91
W01l 25.2 62 280 1/18/91
Twol2 18 5.0 75 1/19/91
Twol3 21 6.0 180 1/19/91
TWOLl4 22.5 1.8 88 1/16/91
™OLS 21 5.68 45 1/16/91
Twol6 233 6.6 269 1/16/91
™W017 245 4.65 70 1/17/91
TWO18 23.1 6.0 180 1/17/91
TWO1l9 25 —-— 70 1/17/91
TW020 20.5 56 140 1/20/91
Two21 — . 4.8 52 1/18/91
TW022 - 4.6 62 1/18/91
TWO23 -— 46 70 1/18/91
Two24 22 4.2 52 1/20/91
TWO25 - 5.2 720 1/18/91
TWO026 21 3.9 45 1/20/91
T™WO27 21 4.8 100 1/19/91
Two28 22.8 6.65 380 1/16/91
TWO29 19.9 6.52 558 1/16/91

14[NASPJUH6017:T0260,/,252/26
Key at end Of table.
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Table 3-7 (Comt.)

Specitic
Well Temperature pH Conductance Date
Number (*°c) {units) {umhos/cm) Measured
GMO4 25 6.63 434 10/18/90
GMOS 2.1 3.01 59 10/31/90
GM31 .0 5.66 87 11/1/90
aMi2 22.3 6.09 103 10/23/90
GM33 2.6 6.36 399 11/1/90
amM34 23.0 6.3 580 1072090
aM3s 235 5.76 460 10/23/90
GM38 2.7 5.2 134 10/23/90
GM39 21.1 6.1 270 10/23/90
GM40 23.6 6.02 142 10/18/5¢
Gn4l 21.0 4.60 79 11/1/90
GM42 21.0 5.9 201 11/1/90
GM43 21.0 6.4 143 16/23/90
anded 21.3 6.9%5 268 10/23/90
aM4s 21.2 5.42 140 11/1/90
oy TA(RASPIUR6017:70260,252,/26

Dash (——) indicates data NOt available.

Source: EBcology and Environmment,

[{Deld items emclosed ia brackets demste
changes to the last versioa of decuseat]

Inc.,
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Table 3-8

SUMMARY ANALITICAL SCREENING RESULYTS FOR GROUNDWATER SAMPLES

(FROM TEMPORARY MONITORING WELLS)
HAS PERSACOLA SITE 1
(All results ia yg/L, unless noted)

Sample Number (Location)

[Detection PO1GWOO1 POIGHOOID. PO1GWOO02 POLGWOO 4 PO1GWO05 POLGWOO06 POLIGWOO7 POLGWOOS {rPDws/

Parameter Limit {TW0O01) (TWO001) (TW002) (TW004) {TW005) (TWO006) (TW007) (TWO08) rSDws
Arsonic €9 — _— — _ - - - _ 50
Chromium 10 370 350 250 410 420 87 350 110 50
Zinc 20 140 120 98 700 220 100 180 100 5,000
Lead 40 270 . 180 240 — _— 240 -— 50
Cadaiuam 5 24 18 21 37 48 5.6 26 10 10
Nickel 40 72 69 81 82 120 45 120 —
Copper 25 140 140 210 200 100 _ 110 38 1,000
TRPHs (mg/L) 1 - — — 7.8 —_ - — -
Benzene 10 - - - - -— — -— _ 1
Total Xylenss 19 — - _— —_— — - —_— _—
1,4-Dichlorocbenzene 10 - -— - - -_— — _ - 75
Tetrachloroethene 10 -— -— - - -— — - _— 3]
Chlorobenzene 5 -_— - 15 - - — - _—
Total PAHs as

Benzo-a-pyrene 100 - -_ -— 250 (L) -— -— -_
Phenols AS

Trichlorophenol 100J -— _— -— _— -— _— - —

Koy at end of table.

[Bold items enclesed im brackets demote
changes 1O the last version of document])
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Table 3-8 (Ceat.)

sample Number (Location)
[Detection PO1GWO09 PO1GWO10 POlGWOL1 POLGWOL12 POLGWOL) POLGWOL4 . P01GW015 POLIGWOL6 {reous/

Pacanater Liait (TWO009) {TW010) (TWOll1) (TWO012) (TWO13) (TWO14) (TWO1S) {(TWO16) "' rSDVMS
Arsenic 69 -— -— 310 - -— -_— - -— 5e
Chrompiun 18 150 93 700 1,000 290 300 200 110 50
Zinc 20 60 410 280 370 77 9 66 SO 3,000
Lead 40 160 1,400 460 740 200 330 160 67 54
Cadaium S 13 54 120 98 12 - - - 10
Wickel 40 -— - 170 280 53 48 —— -
Copper as 46 110 110 370 130 120 76 32 1,000
TRPHs (mg/L) 1 -— -— — _— - — -— -_—
Bensens 10 —_— - -~ - _— - - -_ ) 3
Total Xylenes 10 - - -— -— - - - -
1,4-Dichlorobenszene 10 - —-— - -— - - -~ — 75
Tetrachloroethene 10 -— -— -— -— — — -— - 3]
Chlorobensene S 17 - -— -— — - -— -—
Total PAls as

Senso-a-pyrene 100 —-— - - - - -~ -— -
Phenols as

Trichlorophenol 100} 170 -— - —_— -— -— -— (L)

Koy at end of table.

{Bold items emclosed
changes to the last

chets demote
of documeat])
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Table 3-8 (Comt.)

[{Detection

Sample Wumber (Location)

b

POLGWO17 PO1GWO18 PO1GWO19 POLGWO20 PO1GW020D PO1GWO21 POLIGW022 PO1GW023 [rrows/

Parameter Limit (TWO17) (TWO18) (TWO19) (TW020) {(TWO020) (TWO021) (TW022) (TW023) rsows
Arsonic €9 — - -— — -— - 110 - S0
Chromiua 10 280 100 210 500 410 260 540 440 50
Zinc 20 78 98 96 140 130 60 140 120 5,000
Lead 40 - - - 250 400 75 340 210 50
Cadmium S -— _— -_— 82 75 5.5 10 14 10
Rickel 4 —-— - 56 100 100 60 95 120
Copper 25 - - 140 200 180 210 500 290 1,000
TRPHs (mg/L) 1 - - -— 1.4 - -— — —-—
Benzene 10 - - -_— —-— - — - - 1
Total xylenes 10 -— — —_ -— -— - - —
1,4-Dichlorobenzene 10 -— - - - - - — - 5
Tetrachloroethene 10 —-— 19 - - — —-— — - 3]
Chlorobenzene ] —_— -— -— - —_— — - -
Total paHs as

Bento-a-pyrens 100 — - — - — — —-— —
Phonols as

Trichlorophenol 1001 -— — - -— 150 - - -

Key at ond of table.

{Bold items emclosed iN brackets denote
changes to tho last versiom of document)
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Tsble 3-8 (cart.)

Sample Number (Location)

[{Detectioa POLGWO24 P01GWO2S POLGWO26 POLIGWO27 POLGWO28 PO1GWO 29 [rrDws/

Pacameter Liait (TWO024) (TW0253) (TW026) (TW027) {TWO28) (TWO29) r3pws
Arsonic (1] - - -— - - - se
Chromium 16 420 61 360 360 1,000 440 SO
tine 20 150 40 60 110 250 170 5,000
Lead 40 100 - 110 180 600 300 50
Cadmium S $7 2a s.0 19 SO 30 10
Wickel 40 94 - 82 93 100 140
Copper 2s 120 30 200 220 200 260 1,000
TRPHs (ag/L) 1 2.6 - 1.8 - -— -
Benzene 10 —-— 00 - -— -— 20: 1
Total Xylenes 10 — 10 - -— -— -
1,4-Dichlorobenzene 10 - 22 -— -_— - 29‘: 3
Tetrachlorcethene 10 - - - -— -— -~ 3)
Chlorobenzene S - 160 _— 19 - 91
Total PaMs am

Benzo-a-pyrene 100 —-— (L) - — -— -

Phenols as
Trichlorophenol 100) -— 320 -— - -_— 180

14(uASP|UHGO17:70160/251/0

Key:

;mpucato of sample PO1GWOOL.

supu:nto of sample POLlGWO20.

{“Detectioa limit for specified parameters iacreased by a factor of 2 ia this sample.}

{FPDWS = Plorida Prisary Driakiag Water Standard.
FSIMS = Plorida Secomdary Driakimg Water Stamdacd.)

Dash (—) indicates compound not detected.
Qualifiers:

{(B) = Compound also present in method blank.
(L) = Present beslow stated detection limit.

Source: Ecology and Enviconment, Inc., 1951,

{Sold items enclosed ckets deaote
changes to the last v of document )
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samples), lead (20 samples), and cadmium (17 samples) were detected at
concentrations that exceed the Florida Primary Drinking Water Standards
(FpPDWSs) of 50 wg/L, 50 ug/L, and 10 wg/L, respectively (Chapter 17-530,
FAC; see Table 3-8). Arsenic was detected in only two samples at
concentrations that exceed the FPDWS of 50 ug/L (Chapter 17-550, FAC).
Zinc was detected in all samples, and copper was detected in all but
three samples. The zinc and copper concentrations are well below the
Florida Secondary Drinking Water Standards (FSDWSs) of 5,000 wg/L and
1,000 ug/L, respectively (Chapter 17-550, FAC). Nickel was detected iIn
22 samples, but the measured concentrations in only three samples exceed
the Florida Groundwater Guidance Concentration (FGGC) of 150 ug/L (FDER
1989).

In general, the highest concentrations of any individual metal
occurred in temporary well samples exhibiting the highest total metals
concentrations. Consequently, the occurrence of metals in the Site 1
temporary well groundwater samples can be discussed from the perspective
of total metals concentrations. However, it should be noted that
individual samples did exhibit extremely elevated levels of one or more
of the detected metals (e.g., lead as high as 1,400 ug/L and chromium as
high as 1,000 ug/L; see Table 3-9).

Figure 3-[20] shows the distribution of total metals concentrations
in the temporary well groundwater samples. For comparison, the figure
also shows the total metals concentrations (unfiltered samples,
screening group metals only) in the permanent well samples. Figure
3-[20] illustrates that no clear pattern of the distribution of elevated
total metals concentrations in the temporary well groundwater samples
exists and that the permanent well samples exhibit much lower total
metal concentrations. As will be discussed further in Section 3.10,
these results, In combination with the permanent well sample dissolved
metals analytical results, strongly suggest that the detected elevated
total metals concentrations in the temporary well groundwater samples
probably reflect acid preservative leaching or dissolution of aquifer
matrix sediments entrained in these unfiltered samples rather than
actual groundwater contamination. However, even if such leaching or
dissolution 1is occurring, the magnitude and widespread distribution of
the elevated total metals concentrations detected in the temporary well
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groundwater samples at least suggest that the aquifer matrix sediments
‘might have been adversely impacted by migration of metal-contaminated
leachate from-the landfill.

TRPRs

Low levels of TRPHs were detected in only four samples (GW004,
GW020, GW024, and GVW026; see Table 3-8). Only the detected TRPH
concentration (7.8 mg/L) In sample GW004, collected from the northern
end of the landfill, exceeds the Florida Groundwater Cleanup Standard of
5 mg/L (Chapter 17-770, FAC).

VOCs :
Figure 3-f21] shows the temporary well sampling locations where
VOCs were detected. VOCs (benzene, xylenes, chlorobenzene, and/or 1,4-
dichlorobenzene) were detected in five samples (GW002, GW009, GW025,
Gv027, and Gw029), collected adjacent to the east and west landfill
boundaries. Two of these samples (GWw025 and Gw029) exhibited benzene
concentrations (80 ug/L and 20 wg/L, respectively) significantly above
the PPDWS of 1 ug/L (Chapter 17-550, Fac). All five samples exhibited
chlorobenzene concentrations (15 to 160 ug/L) that exceed the FGGC of 10
ug/L (FDER 1989); the highest concentrations were detected in benzene-
contaminated samples Gw025 and Gw029 (160 ug/L and 91 wg/L, respec-
tively). Samples Gw025 and Gwo29 also exhibited 1,4-dichlorobenzene
concentrations of 22 ug/L and 29 ug/L, respectively, well below the
PPDWS of 75 ug/L (Chapter 17-550, FAC). Xylenes were detected only in
sample GW025, but at a concentration (18 ug/L) well below the PGGC of 50
ug/L (FDER 1989).

Tetrachlorethene was the only volatile halocarbon compound detected
and was present only in sample ¢w018, collected near the northwestern
corner of the 1960s landfill area. However, the detected concentration
(19 ugsL) was significantly above the FPDWS of 3 wg/L (Chapter 17-550,
FAC) .

PAHs
PAHs were detected in only three of the temporary monitoring well
groundwater samples (Gw004, GW005, and Gw025; see Figure 3-[22]).
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Samples Gwo05 and Gw025 exhibited PAB concentrations below the detection
limit of 100 ug/L. In contrast, sample GW004 exhibited a clearly
elevated PAR concentration of 250 ug/L. This concentration exceeds the
potentially applicable FDER Groundwater Cleanup Standards for
naphthalene (100 ug/L) and total PABs excluding naphthalene (10 ug/L;
Chapter 17-770, FAC).

Phenols

Elevated phenol concentrations were detected in four of the
temporary monitoring well samples: Gw009 (170 wg/L), GW020D (150 wg/L),
Gwo25 (320 ug/L), and Gw029 (180 wg/L; see Figure 3-[22] and Table 3-8).
These concentrations could exceed PGGCs for specific phenol species
(e.g., FGGC for phenol is 20 ug/L; FDER 1989). In addition, phenols
vere detected iIn sample GW016 at a concentration lower than the
analytical method detection limit of 100 ug/L (See Table 3-8).

3.9.4.3 [TAL and] TCL Parameters

Tables 3-9 and 3-10 summarize the analytical results for the
groundwater samples collected from the existing permanent monitoring
vells in the vicinity of Site 1. These samples were analyzed for the
[TAL and] TCL parameter group[s], TRPHs, total alkalinity, total
hardness, total organic carbon, and gross alpha radioactivity. Figures
[3-20, 3-21, and 3-22] show the locations of the existing permanent mon-
itoring wells on Site L. The complete [TAL and] TCL analytical results
for the groundvater samples are presented in Appendix L.

In general, one or more of the samples exhibited elevated levels of
metals, VoCs, and base/neutral acid extractable organic compounds
(BNAs). A greater variety and higher concentrations of metals were
detected in the unfiltered (total metals) samples than in the filtered
(dissolved metals) samples. TRPEs were detected in only one sample.
Cyanide, pesticides, and PCBs were not detected in any of the samples.
Analytical results were generally consistent vith those of G & M (1986),
except for G 6 M’s detection of benzene contamination in deeper well
samples and the magnitude and distribution of vinyl chloride contamina-
tion. High levels of contamination were not detected in deeper well
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Table 3-9

SUMMARY TAL METALS ANALYTICAL RESULTS FOR GROUNDMATER SAMPLES
(FROM PERMANENT MONITORING WELLS)
HAS PENSACOLA SITE 1
(All results in pg/L, unless noted)

Sample wuaber (Location)

[Detection POLWO04 PO1WOO0S POIWO31 [rPDWS/
Parameter Liait (GMO4 | (GMOS) (OH3D FSDws
Total Metals
Aluminum 62 259 1,060(E) 466 (E)
Arsenic 1 2(w) 1.1(M) -— 50
Barium 10 59.2 16.8 -— 1,000
Beryllium 1 -— 28 1.1
cadmium 1 - -— - 10
Calcium 500 87,900 1,280 9,170
Chromium 10 -— 6.5 - SO
Cobalt 12 — 9.5 -—
Copper 15 16.5 7.5 4.5 1,000
Iron 19 13,200 1,220 2,130 300
Load 1 1.4 2.6 1.1(M) SO
Magnesium 300 2,030. 1,400 2,150
Manganese 2 221 108 4.9 S0
Nickel 10 - 15.4 11.6
Potassium 300 1,030 1,030 983
Selenium 1 -— 1.2(M) - 10
Silver 7 -_ -— SO
Sodium 500 5,990 7,140 6,450 160,000
Vanadium 10 — — -—
Zinc 4 12.3 15.7 2. 8,000
Dissolved Metals
Aluminum 62 178 192(E) 76.9(E)
Arsenic 1 2.1(wW) -— - 50
Barium 10 55.9 10.3 - 1.000
Cadmium 1 -— —-— - 10
Calcium 500 87,900 1,320 7,840
Chromium 10 — 6.2¥ 13.4* SO
Cobalt 12 - -—
Copper 13 51 2.8 1,000
Iron 19 9,900 463 1,320 300
Lead 1 - - 50
Magnesium 500 2,030 1,440 2,180
Manganese 2 213 107 34 50
Hickel 10 - 10.4 -
POtassium 500 961 1,180 960
Seleniunm 1 - -— - 10
Sodium 500 5,410 7,120 6,440 160,000
Vanadium 10 - -— -—
Zinc 4q) 7.8 13.8* 7.74 5,000])
14(NASPIUH6017:T0260,/348/19
Key at end of table.
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Table 3-9 (Comt.)

Sample Wumter (Location)

[Detection POIWO32 P01W033 PO1WO34 (rPDReS/

Parameter Limit (an32) (GM33) {(GM34) rsows
Total Metals

Aluminum 62 1,290 $72(E) 390

Arsemnic 1 53 2.3 — 30

Barium 10 131 2.3 202 1,000

Beryllium 1

Cadmium 1 54 -— -— 1¢

Calcium 500 21,300 59,300 58,600

Chromium 10 13 7.1 e

Cobalt 12 _— -—

Coppel 18 5.6 - 1,000

Icon 19 19,300, 36,300 41,000 300

Lead 1 7.1 M) 45 L7

Magnesium 580 2,470 3,640 3,160

Manganese 2 271 267 241 50

Mickel 10 -— -—

Potassium 300 002 3,010 1,050

Selenium 1 1.1(m) -— 10

Silver 7 -— — LT

Sodium 300 0,100 6,370 $,520 160,000

Vanadium 10 24.6 nz2

zinc 4 161 Bz 3S0 S,000
Dissclved Matals

Aluminum 62 103 12(E) -

Arsenic 1 — 10.0 -— se

Barium 10 113 15.9 262 1,000

Cadmiua 1 -— -— 55 10

Caleius 500 20,700 60,000 71,000

Chrosium 10 -— 6.8¢ — 30

Cobalt 12 -— -— -—

Copper 13 -— 2.3 1,000

Icon 19 6,530 20,200 47,100 3o

Lead 1 — — 2.2{W) 50

Magnesium 500 2,390 3,750 3.970

Manganese 2 272 270 279 se

Rickel 10 -— 9.1 -—

Potassium 500 790 3,230 2,440

Selenium 1 - -— -— 10

Sodium 500 0,330 5,520 6,650 160,000

Vanadium 10 — 19.9 14.2

Zinc 4) 59 .4 ns 2.1 5,000]

14(MASPIUNG6017:T0260/348/19
Key at end of tabla.
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Table 3-9 (Cont.)

sample Nuaber (Location)

{Detection POIWO3S POLNO3S POLWO39 |reDWS/

Parameter Limit (GM35) (GM38) (GM39) IS—
Total Metals

Aluminum 62 801 21,400 4,300

Arsonic 1 8.2 8.5 41.4 SO

Barium 10 53.7 46.5 15 1,000

). cyllium 1 —_ - -—

Cadmium 1 — - -— 10

Calcium 500 37,300 14,700 15,500

Chromium 10 24.8 43.8 14.7 SO

Cobalt 12 - - -

Copper 15 —-— —_— 1,000

1con 19 48,800 29,800 43,800 300

Lead 1 5.3 5.8 5.1 SO

Magnesium 500 4,110 3,060 3,100

Manganese 2 401 40 317 SO

Nickel 10 - - -—

Potassium 500 4,710 2,600 3,580

Selenium 1 - -— —~— 10

8ilver 7 -— -— - SO

Sodium 500 6,660 6,570 7,760 160,000

Vanadium 10 14.4 101 13.7

Zinc 4 44.3 37 18.3 $,000
Dissolved Metals

Aluminum 62 -— -=* 68.5

Arsonic 1 6.3 -— 14 50

Barium 10 48.1 -— 10.1 1,000

Cadmium 1 6.7 -— -— 10

Calcium 500 38,600 14,100 16,200

Chromium 10 - -— - S0

Cobalt 12 — - -—

Copper 15 - - - 1,000

Iron 19 45,300 43 25,600 300

Load 1 -— _— SO

Magnesium 500 4,250 2,360 3,220

Manganese 2 412 12.1 326 50

Nickel 10 - - -—

Potassium 300 5,100 2,130 3,730

Selenium 1 - 1.1(wW) - 10

Sodium 300 7,010 6,400 8,270 160,000

Vanadiunm 10 13.7 —-— -

Zinc 41 24.4 -— 60.8 5,000]

Key at end of table,

14(NASPIUH6017:T0260/348/19
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Table 3-9% (Comt.)

Sample Bumber (Locatiea)

{Detectica PO1WO40 POIWO4L PO1IWO42 [rYDNS/

Parameter Limit (Gn4e0) (Gn41l) (GM4e2) PSDNS
Total Metals

Aluninus 62 210,000 2 ,S00(k) $,740(R)

Arsenic 1 74 1.2(n) 59.8 w

Barium 10 271 24.2 27.0 1,000

Berylljium 1 -— —_— 1.0

Cadmnium 1 2.2 -— 10.0 10

Calcium see 633 904 907

Chromium 10 176 7.1¢ 10.7. e

Cobalt 12 26.0 -— -—

Copper 15 9.3 $.1 9.0 1,000

Iron 19 140,000 1,140 57,800 300

Lead 1 42.8% 43 L

Magnesium s0e 5,630 1,470 1,040

Manganese 2 1,340 S16 160 w

Nickel 10 99,9 -—

Potassium no 3,670 1,110 2,700

Seleniun 1 -— -_— 10

Silver 7 - 35 - w

Sodium soe 37,900 10,900 10,600 160, ¢4

Vanadium 10 236 1.3

2inc 4 188 q.4* 23.0. 5,000
Dissolved Metals

Aluminus 62 6Y7 227(8) 104(E)

Arsenic 1 — 59.8 L ]

Barium 10 -— 18 15.9 1,000

Cadmium 1 -— - —-— 10

Calcium 380 -— 805 732

Chromium 10 - 7.6% 6* 59

Cobalt 12 - s.7 $.9

Copper 15 -— 6.2 32 1,000

Iron 19 512 93.3 4%,700 300

Lead 1 - — -— L]

Magnesiua 500 —-— 1,320 938

Manganese 2 1.9 4Y1 150 se

Nickel 10 13.1 -

Potassium 569 - 1,300 3,040

Selenium 1 - -— 10

Sodium See 35,500 10,500 13,200 160,000

Vanadium 10 -— -— 3.5

2inc 41 — 8.6* 13.3» 5,000)

14(masSP)UR6017:70260/348/19

Xey at end of table,
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Table 3-9 (Cont.)

Sample Number (Location)

[Detection PO1W043 POLIWO44 POL1WO4S (PPOWS/
Perameter Limit (GM43) (GM44) (GM45S) FSDws
Total Metals
Aluminum 62 295 147 115(E)
Arsenic 1 -— - - SO
Barium 10 11.6 13.3 12._6_ 1,000
Beryllium 1 -
Cadmium 1 - = 10
Calcium 500 25,600 49,900 13,900
Chromium 10 - 10.5 7.6" SO
Cobalt 12 - bt
Copper 15 -— - 5.1 1,000
Iron 19 3,590 2,800 3,450 300
k8d 1 1.8 16 - SO
Magnesium 500 1,660 2,010 1,700
Manganese 2 96.9 89.9 50.6 SO
Nickel 10 -— 9.4 12.1
Potassium 500 707 1,420 sos
Selenium 1 — - —-— 10
Silver 7 - - - SO
Sodium 500 5,590 7,760 10,300 160 ,000
Vanadium 10 - - 7.1
Zinc 4 12 10 5%.4. s,000
Dissolved Metals "
Aluminum 62 473 72.4 36.9(E)
Arsonic 1 - — 1.8(M) SO
Barium 10 12.3 10.3 1,000
Cadaium 1 —-— - -— 10
Caleium 500 23,100 50, 500 13,700
Chromium 10 - - SO
Cobalt 12 -— - -
Copper 18 - - 3 1,001
Iron 19 2,540 134 3 140 300
k8d 1 - 1.3(M) - SO
Magnesium 500 1,620 2,110 1 630
Manganese 2 88.8 71.3 8.6 SO
Rickel 10 - - -
Potassium 500 751 1,300 819
Selenium 1 - - - 10
Sodium 500 5,780 7,210 11 100 160,000
Vanadium 10 — - —
Zinc 41 7 12.4 9.44 5,0001
14[NASP)UH6017:T0260/348,/19
Key -

{FPDWS =« Plorida Primary Drinking water Standard.
PSDWS = Florida Secomdary Drinking water Standard.]

Dash (-—) indicates compound nOt detected.
*Duplicate analysis not within control limits.

Cerrelation coefficient Tor tho Msa is loss than 0.995.

Qualifiers:

(E) = Reported value is estimated because Of tho presence Of interference.
{M) = Duplicate injection precision not mot. )
(W) s Post digestion spike Tor furnace AA analysis IS out of control limits

(85-115%), while sample absorbance IS loss than 502 of spike absorbenco.

Source: Ecology and Environment, fnc.,
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Table 3-10

SUNMMARY TCL ORGANIC AND INORGANIC ANALYTICAL RESULYTS

(FRON PERMANENT MOWNITORING WELLS)

EAS PERSACOLA SITE 1

(All results is pg/L, waless moted)

Parameter

Sample Number (Location/Type)

PO1WO04
(GM04)

{Detectioa
Limit

POIWOOS
(GMoS)

PO1WO3]1

(rrows/
(GM31) rsows

TRPNS (mg/L)

7iayl Saloride
Methyleme 2l3:lde
Acetone

Carbon disuléide
L,1«0icmlecsernene
[,i=0lanlorsernene
Salerstenm
Bromodichloromethane
Trichloroethene
Bensene

Talnene
Shlscsensene
Sikyleengene

total Iylenes

(Tezal)

Premel
1,4=-Dichlorobensene
1,2-Dichlorobensene

Bis({2-Chloroisopropyl )Ether

4-Nethylphenol
2odetimiaylpnens!
Naphthalene
2-Methylnaphthalens
E=Ritcrossdiphanylaning
Phenanthrene
Di-N-Butyl-Phthalate

Bis(2-Bthylhexyl)Phthalate

Di-N-Octyl Phthalate

zou:)
2208

(]

P8l lallell

-
Ce

[ 1)

Toataslvely ldentified Compounds?

Preon 113

2-Butoxy-Ethanol-Phosphate

Hexane
2,2'=0xybis-Ethanol

N,¥-Dimethyl-Bensenamine

2-Propenyl-Bensene
Alkyl Benzene

iyl Phenol lsom
Dieziyl Beaseas liome:
Dimydre Matuyl ladens

eyl HMeihyl Lenseas
eyl fadene Isowr

Methyl =eiayl Zidyl deaiens
Eathyl Wapaithaloeas lsomars
Maiayl Progyl Beaszeas Isomer

Eixyl-Beinyl Bensene
ToRrammiryl Bensens

Isowr
Olmitiyl Maphithnaleas liomm:?
Isomm s

Isowr
Trimethyl Bensens Isowr

98,0

1300%,3)

u

3ulfanmaenide

EEREEEEEEE- RN

IR I I VR I O -2~

EEEEEENE NN ERNNEE

-

-~
-
-

.

(»*.3)

EEEEENEERN
w

5]

28
1N
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Key at ead #f radle,
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Table 3-10 (Cont.)

Sample Number (Location/Type)

{Detection PO1W004 PO1W00S PO1W031 [rPDWS/
Parameter Limit (GMO04) (GMO5) (GM31) FSDWS ]
Unknown Alkyl Benszene - - —
Unknown Maphthalene - -— -—
Unknown Aecid -~ —_— —
Unknown Alcohol 13(8%,J) -— -_—
Unknown Amide - - -—
Unknown Arematic - -— -—
Unknown Hydrecarbon 3) (I (4) 63() 14(J)
Unknown Hydrocarbon - -— -—
Unknown Ketone - — -—
Unknown Oxy—Hydrocarbon -— —_— -_—
Unknown Phenol - -— —_—
Unknown gilexane -_— _— 32(3)
Unknown Compound 10(3) (2) 57(J) {4) 207(3}

Unknown Compound (2) sos*, 3 (2) 878t )

Total Alkalinity (mg/L as Caco,) 1 230 — 13
Total Hardness (mg/L as Caco,) 1 240 14 28
Total Organic Carbon (mg/L) 1) 24 9.8 12
Gross Alpha Radicactivity (p€i,/u) 342 T e2 2

14(NASPIUR6017:T0260/349/

Key at end of table.
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Table 3-10 (Coat.)

Sample Number (Location/Type)

[Detectiea PO1WO32 PO1IWO33 PO1WO34 (reows/

Parameter Linit (GM32) (GM33) (GM34) rSDUS
TRMNs (mg/L) 1 -— -— 1.4
Vinyl Chleride 10 - a - — a 1
Methyleme Chloride 10 G(!.) 14(3.) 18(B_ )
Acetone 10 12(87) 28) 26(p")
Carbon Disulfide S 23 — 1)
1,1~-Dichleroethene s — : 3y — 7
1,2-Dichloroethene (Total) L] - -— -—
Chlorofors 5 -— -— -—
Bromodichloromethane S -— — —_—
Trichlozoethene S — N -— 3
Beagsene S o L] 54 1
Toluwene 5 —_— ] -
Chlorobensene S 3(3) 16 16
Ethylbensene S — 86 a 8 a
Total Xylenes L — 63(B) 1(8,3)
Phenol 10 -— —-— 2(J)
1,4-Dichlercbensene 10 -— 2ty 8(J) 751
1,2-Dichlercbensene 10 —-— -— -—
Bis(2-Chletoisopropyl)Bther 10 — - -
4-Methylphenol 10 -— - -
2,4-Disethylphencl 10 - -_— -——
Naphthalene 10 - 26 3(y)
2-pethylnaphthalene 10 -— $(J) 5(J)
N-Nitrosodiphenylanmine 10 -— -— 2y
Phenanthrene 10 -— -— 1y
Di-B-Butyl-Phthalate 10 - 1(8%,3) -
Bis{2-Ethylhexyl)Phthalate 10 FUIT ) 3s*,2) s, )
Di-N-Octyl Phthalate 191 - -— -—
Tentatively ldentified Compounds®

Preom 113 708%,0 -_— -—

2-Butoxy-Ethanol-Phosphate - _— -—

Hexane 1t — LT S 3

2,2’-Oxybis-Ethanol s3(8*,3) - -

N,N-Dimethyl-Bengzenanine - -— -_—

2-Propenyl-Bensene -— -— -—

Alkyl Benzene - (2) 165(J3) -

Sutyl Phenol Isomer -— -— -

Diethyl Benzene Isomer - 13(3) —

Dihydro Methyl Indene Isomer —-— (3) 170() -—

Dimethyl Naphthalene Isomer -— -— (2) 20(Y)

Ethyl Methyl Benszene Isomer - {(2) 273 -—

Methyl Indene Isomer - -— -—

Methyl Methyl Ethyl Bensene — 88(J) -

Methyl Raphthalens Isomer - -— 11(J)

Methyl Propyl Benzene lsomer —-— -— -

N-Ethyl-Methyl Benzene Sulfanamide - -— -

Tetramethyl Bensene Isomer - (3) 133(3) -

Trimethyl Benzene Isomer -— 32{(J) -

14[NASP]UH6017:70260,/349/9
Key at «2d of tabdle.
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Table 3-10

(Cont.)

Sanple Number (Location/Type)

POLIWO33 POLIWO34 |rPOWS/

{Detection PO1W032

Parameter Limit {GM32) (GM33) (GM34) rsSows |
Unknown AlKkyl Seazsne - (3) 53(J3) -
Unknown Haphthalens -~ 9(J) -
Unknown Acid (3) 210(J) - -
Unknown Alcohol -— -_ -
Unknown aaide _— - -—
Unknown Azssatis —-— (4) 94(3) -
Unknown Hydrocarbon (3) 30(31 (2) 38(J) (11) 235(3)
Unknown Rydrecacrdon T 140(B",J) -— - .
Unknown Xetense -~ -— 11(p ,J)
Unknown Oxy-Hydrocarbon - - -
Unknown ?hensl 4() - -
Unknown $ileoxone - —-— -
Unknown Compound (3) 64(J3) (6) 201(:‘ (7 310(3&
Unknown Compound -— 79(B",J) 31(87,7)

Total Alkalinity (mg/L as CICOB) 1 50 180 250

Total Hardness (mg/L as CaCoa) 1 59 160 180

Total Organic Carbon (mg/L) 11 9.9 19 20

dross Alpha radissstivity (pei/L} 32 5 I <2

14[NASPIUHE017:7T0260/349/9
Kay at and of tabla..
. 3-77

[301d (2ens onclosed iN brackens dencte
changes {0 the last version of document)



Table 3-10 (Comt.)

Saaple Number (Location/Type) .
[Detectioa PO1WO3S PO1WO3S POIWO39 [rrows/

Parameter Limsit (GM35) (GM3S) (GM39) rSDWS
TRPNS (mg/L) 1 -— - -—
viayl Caleride 10 — - . - a 1
Methylene Chloride 10 7(3.) Nl.) G(D.)
Mcetone 10 25(37) 15(!.) ll(l.)
Carbon pisultide ] -— 5(8) 6(B")
1,1=Dichloroethense s _— _— -— 7
1,2-Diehlorcethene (Total) S — -— -—
ChlerofOo m S -— -— -—
Bromcdichloromethane S -— -_— -_—
frichlereethens L] —-— kI0 ) -— 3
Benszene S 7 - 2{J) 1
Toluene S - — -
Chlorobensene S 18 - 4(J)
Bthylbeasene L} 2(3) -— -—
Total Xylenes S 2(3) -— -—
Phenol 10 — - -—
1,4-Dichlorobenszene 1 29I - 1) 751
1,2-Dichlorcbensene 10 (N - -
Bis(2-Chloroisopropyl)Ether 10 $(J) -— -—
4-Methylphenol 10 — — —
2,4=Dimethylphencl 1¢ $(J) — -
Baphthalene 10 14 -— -—
2-Methylnaphthalene 10 () - -
H i trosodiphenylanmine 10 -— -— -—
Phemanthrene 10 -— -— -_—
Di~N-Butyl-Phthalate 10 - . - . —~ a ‘
Bis(2-Bthylhexyl )Phthalate 10 13(8) 13(8") 9(8 .3}
Di~-B=0ctyl Phthalate 10] — -— —_—
Tentatively Identified Compounds?

Preoa 113 7.6(8%,3) s.200%, 6.3(8%,0)

2-Butoxy-Ethanol-Phosphate 28(J - -—

Kexane 10(8%,3) 12(8%,3) 11(8*, )

2,2'-Oxybis~Ethanol (s, sty 68t )

¥, N=Dimethyl-Benzenanine -— — —

2-Prepenyl-Bengene 19(J3) -— -—

Alkyl Benzene -— -— —_—

Butyl raencl Isomer () 52 — -_

Diethyl Benszens Iscmer -— -_— -—

Dikydro Methyl Indene lsomer - -— -—

Oimethyl Maphthalens Iscmer -— -— -

Bthyl Methyl Bensene Iscomer -— P -

Nethyl Indene Isomer 7¢{3) -— -—

Nethyl Methyl Ethyl Bensene -_— -— —-—

Rethyl mMaphthalene Isowr - -— -

Methyl Propyl Benzene Iscomer 15(3) — -—

R-Bthyl-Methyl Bensene Sulfonamide (2) 96(J) - -

Tetramethyl Bensene Isomer 13(J) - -

Trimethyl Benzene Isomer 6(J3) — -—

14(MASPJUH6017:T0260,349/9
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Table 3-10

(Cont.)

Sample Number (Location/Type)

{Detection PO1WO3S PO1WO38 PO1WO39 [reows/
Parameter Limit (GM35) (GM38) (GM39) FSOWS )
Unknown Alkyl Benzene - - -
Unknown Naphthalene - - -—
Unknown Acid (2) 110(M 14(J3) -
Unknown Alcohol -— -_— -—
Unknown aAmide —_— -— -—
Unknown Aromatic - - -_—
Unknown Rydrocatbon 93]} - . -~
Unknown Rydrocatbon 220(8°,3J) 140¢(B ,J) 47(87,J3)
Unknown Ketens - -— -—
Unknewn Oxy—Rydrocarbon 15(3) _— -
Unknown Phenel - -— _—
Unknown Siloxane — -— -
Unknown Compound (4) 91(J) 16(3) 14(3)
Unknown Compound - -_— -
Total Alkalinity (mg/L as CaCo,) 1 190 18 90
Total Rardness (mg/L as CacCo,) 1 100 34 42
Total Organic Carbon (mg/L) 1} 16 19 17
Gross Alpha Radioactivity {(p€i/L) 342 442 332
14(NASP)UHG6017:10260/349/9
Xey at end of table.
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Table 310 (Comt.)

Sample Number (Location/Type) ‘
{Detectioa POIW040 P01W041 PO1W042 (rrows/

Prriseter Limit {Gn40) (GM4el) (GM42) rSDws
TAPEs (mg/L) 1 — -— -—
Vinyl &aleride 10 - . - - 1
seixyleas Shlovide 10 ll(l‘) ld(l.) G(B.)
Meteone 10 21(B") 18(8") 15(8")
Carben Disulfide 1 -— - —
1, leDichlozoatnens 5 -— -— -— 7
1,2«Diehlozoeznene (Total) 1 -— — 8
Shlerotern L] 13 -— -—
Bremmdisnlovometiaing S 3{J) -— -—
Tricnloreethens L] -— -— —_— 3
Bensene S -— 2(T3) -— 1)
Tolvene [ | —_— -— —
Chlorobensene 1 - 13 -
Ethylbensene L] -— -— HY)
Total Xylenes 1 -— -— -—
raensl 10 —-— — -—
1,4=-Dichlorobenzene 10 -— 2(3) -— 75
1,2-Dichlorobenzene 10 -— 1(3) —
Bis{2-Chleroisopropyl)Sther 10 -— —_— -—
i~mathylpaensl 10 -— -— 1)
2,4=0imethylphensi 10 —-— -— —
Naphthalene 10 — — -
I-Maixyisapasnalensy 10 - -— -—
FHiszesodiphenylanine 10 - -— -—
Phenanthrene 10 — -— . -—
Di-N-Butyl-Phthalate 10 - . 1%, 1(3:,a)
8is(2-Zthylhexyl )Phthalate 10 $(8 ,J} e, 3(8°,J)
Plel=tetyl Pasmalaze 18] - - 23
Tentatively Identified Compounds®

tresa 113 si8®, -—

2-Butoxy-Ethanol-Phosphate -— -—

Bexane 12¢8%,3) 184, it ]}

2,2'=-Oxybis-Sthanol

W, B-Dimmezayl-2ensenanine
2-Propenyl-Benzene

Alkyl Benszene

Butyl Mensl Isowr

bletkyl Bensene Isowr
Playdre Mezxyl Indene lsomer
Dlaetxrl Napatimaleas Isorr
Ethyl ®e:2y] Bensene lsoOrr
eyl Indens IsoOrr

Hothyl ®etayl Bthyl Beatens
Betxyl Naphipaleae Isorr
%4 :xyl Propyl Benzene lsomer
W-Ethyl-NMethyl 2ensene $ulfsasalde
Tesrasmeiay) Bensene 1M
T:imethy. Benzene Iscmer

brrrrrrrerirrrrstid
[ ]

14 [NASPUHG017:T0260,349/9
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Table 3-10

({Cont.)

sample Number (Location/Type)
[Detection POLIWO40 PO1WO4l POIWO42 [Peowes,/

Parameter Limit (GM40) (GM4l) (GM42) PSDWS |
Unknown Alkyl Benzene -— - -
Unknown Naphthalene - - -
Unknown Acid - -— -
Unknown Alcohol 9(8 ,J) - -
Unknown amide 10(3) - -_—
Unknown Aromatic - -_ -
Unknown Hydrocarbon (6) 72(3) - (8) 107(3%, 3
Unknown Hydrocarbon 250(8",J) - -
Unknown Ketene -— - -
Unknown Oxy—Hydrocarbon -— -— -—
Unknown Phenol - -— -_—
Unknown silexone - - -—
Unknown Compound (3) 123(3) (5) 164(3) (8) 213(3)
Unknown Compound (2) 260(B ,J) (2) 58(B",J) 27(8%,J)

Total Alkalinity (sg/L as Cacoy) 1 44 — 58

Total Hardness (mg/L as caco,) 1 43 — 16

total Organic Carbon (mg/L) 1} 78 5.4 26

Gross Alpha Radioactivity (pci/L) 9i3 <2 <2

Key at end

of table.
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Table 3-10 (Coat.)

Sample Rumber (Location/Type)

{Detectioca PO1IWO43 POIWO44 PO1IWO4S {rroees/
Parameter Limit (GM43) (GMéd) (GM4S) rSpus

TRPES (mg/L) 1 - -— -

vinyl Chloride 10 - - . -—
Methylene Chloride 10 50(s_) 5(8) 11(8)
Acetone 10 16(8")
Carbon Disulfide S
1,1=-Dichleoroethene -}
1,2-Dichlercethens (Total) S
Chlorofors . S
Bromodichloromethane S
Trichloroethene L
S
S
S
S
L

l ~
~
-
-
~
[
o
-~
]
~

Bensene
Toluene
Chlorobensene
Sthylbensens
Total Xylenes

Pt
EERERRER
trrebreied

(J)

Phenol 10
1,4~-Dichlorobensene 10
1,2-Dichlorcbensene 10
Bis(2-Chloroisopropyl )Ether 10
4-Methylphencl 10
2,4-Dimethylphencl 10
Naphthalene 10
2-Methylnaphthalene 10
B-Witrosediphenylamine 10
Phenanthrene 10
Di-N-Butyl-Phthalate 10
Bis(2-Ethylhexyl)Phthalate 10
Di-N-Octyl Phthalate 10)

73]

-
L
~

sttt

4(82,3) - 4m0,3)
2°( L, 3(8°,3) e
Tentatively Identified Compounds*®

Preon 113 7.2(3%,.3) -
2-Butoxy-Cthanol-Phosphate -— —-—
Nexane 10¢8",0) s(s",3)
2,2'-Oxybis~Ethanol 0 (",n 78(8°%,3)
N, N-Dimethyl-Bensenamine - o(s*, 0
2-Propenyl-Bensene

Alkyl Bensene

Sutyl Phenol Isomer

Diethyl BSenzene Isomer

Dihydro Methyl Indene Isomer
Dimethyl Naphthalene Isomer

EBthyl Methyl Benzene Isomer
Methyl Indene Isomer

Methyl Methyl Ethyl Bensene
Methyl Waphthalene Isomer

Methyl Propyl Bensene Isomer
N-Ethyl-Methyl Benszsene Sulfonamide
Tetrasethyl Bensene Isomer
Trimethyl Benzene Isomer

frrrrrirrrrrirbistd
L)
o

ey at sad OF tabl 14(MASPJUHE017:T0260,/349/9
a [E ] (0] .,
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Table 3-10 (Coat.)

Sample Number (Location/Type)

{Detection POIWD43 POLlwWO44 POLWO4S |PPDWS/
Parametor Limit (GM43) (GM44) (GM4S) rSDws )
Unknown Alkyl Benzene - — -
Unknown Naphthalene - - -
Unknown Acid -— 22(3) -
Unknown Alcohol - - -_
Unknown Amide - - -
Unknown Aromatic - o -_—
Unknown Hydrocarbon - . - -
Unknown Hydrocarbon 150(8",J) 130(B",J) -—
.Unknown xetene - -— -
Unknown oxy-Hydrocarbon - - -—
Unknown Phenel - —_ -—
Unknown Silexane -— - 10(J)
Unknown Compound (3) 33(J) (2) 15(3) (2) 145(3)
unknown Compound - (2) 15(87,3) -
Total Alkalinity (mg/L as C'c°3) 1 75 150 26
Total Hardness (mg/L as Caco,) 1 61 120 26
Total Organic Carbon (mg/L) 1] -— 18 3.3
Gross Alpha Radioactivity (p¢i/L) 332 322 <2

cempounds (TICs) iN this parameter group.
individual group-member concentrations.

Key:

[PPDWS = Plorida Prisary Drinking water Standard.

PSDWS = Florida Secondary Drinking Water Standarcd.)

Dash (=-) indicates compound not detected,

o R 14[NASP)UH6017:T0260/349/9
Note: The number WIthin parentheses preceding tho concontration is tho number of tentatively identified
Tho listed concontration represents tho sum of tho

[*Yalues TOI TICs are estimated., Mo detection limits were established for TICs.]

Qualifiers:

(B") = Present in method blank.

(J) = [Por noe—TICs,) estimated value; compound present [but) below detection limit.
that TIC concentraticas are estimated because No detecticn limits were established.)

source: Ecology and Environment, Imc., 1951,
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samples, but potential groundvater contamination belov the surficial
zone Of the Sand-and-Gravel Aquifer was suggested by the analytical
results.,

Metals

As shown in Table 3-10, only five metals (calcium, magnesium,
manganese, Potassium, and sodium) were commonly detected at similar
levels in both the total and dissolved metal samples. Of these five
metals, only manganese and sodium are subject to a Florida Groundwater
standard or guidance concentration. Manganese vas detected in all but
two of the total metals samples (¥031 and w038) and all but four of the
dissolved metals samples (¥031, w038, W040, and W045) at Concentrations
that exceed the FSDVS of 50 ug/L (Chapter 17-550, PAC). The highest
total manganese concentration (1,340 ug/L) was detected in the sample
(v040) that also exhibited the lovest dissolved manganese concentration
(99 ugs/L). All three deep vell total metal samples (VW043, W044, and
w045) and two of the deep well dissolved metal samples (W043 and w044)
exhibited levels of manganese that exceed the above—noted Fspws. All
the samples exhibited sodium concentrations well below the FpD¥S of
160,000 ug/L (Chapter 17-550, PAC).

Vith respect to the remaining metals, total concentrations were
usually much higher than the dissolved concentrations, but much lover
than the temporary well sample concentrations, as discussed previously
(see Section 3.9.4.2), and the deep vell sample concentrations vere
generally lower than the shallow vell sample concentrations. Arsenic
vas detected in both the total and dissolved metals samples from the
vesternmost well (GM42; see Figure 3-[20]) at a concentration (59.8 ug/L
in both samples) that exceeds the FPOWS of 50 ug/L (Chapter 17-550,
PAC). Cadmium and chromium were both detected in total metals sample
V040 at concentrations (2.2 ug/L and 176 wg/L, respectively) above the
FPDWSs of 10 ug/L and 50 wg/L, respectively. Iron vas detected in all
the total metals samples and all but three of the dissolved metals
samples (shallow wells TW038 and TW041 and deep well TW044) at
concentrations that usually greatly exceed the PSDVS of 300 ug/L
(Chapter 17-550, PAC).
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Based on the above data, manganese and iron appear to be the only
significant (in terms of magnitude and frequency of occurrence)
potential groundwater metal contaminants present in the vicinity of Site
1. As noted in Section 3.9.4.2 and as will be discussed further in
Section 3.10, the high screening group metals (e.g., chromium, lead, and
cadmium) concentrations detected in the temporary well unfiltered
groundwater samples appear more likely to reflect aquifer matrix
sediment contamination rather than actual groundwater contamination.

The occurrences of elevated manganese and iron concentrations in the
permanent well samples do not exhibit any distinct distribution pattern
across Site 1.

TRPHs

TRPHs were detected only in the sample from permanent shallow well
GM34. The detected concentration (1.4 mg/L) was well below the Florida
Groundwater Cleanup Standard of 5 mg/L (Chapter 17-770, FAC).

VOCs

Figure 3-[21] shows the permanent well sampling locations where
VOCs were detected. VOCs (benzene, toluene, ethylbenzene, xylenes,
chlorobenzene, 1,2-dichlorobenzene, and/or 1,4-dichlorobenzene; See
Table 3-10) were detected in eight of the shallow well samples (w004,
U032 through w035, and U039 through w041) and in one of the deep well
samples (w044). In particular, benzene was detected in four samples
(V033, w034, W035, and Ww039) at concentrations (2 to 54 ug/L) that
exceed the FPDWS of 1 wg/L (Chapter 17-550, FAC). Chlorobenzene was
detected in all eight shallow well samples, and in six of the samples
(excluding W032 and w039) the detected concentrations (15 to 23 ug/L)
exceed the FGGC of 10 nwg/L (FDER 1989). 1,4-Dichlorobenzene was
detected iIn the same six samples, but at concentrations well below the
FPDWS of 75 ug/L (Chapter 17-550, FAC). Only a low level of xylenes (2
ug/L) was detected in deep well sample W044.

In general, the above results are consistent with the G & M (1986)
analytical results. However, during the G & M 1985 sampling event,
elevated concentrations of benzene (76 wg/L and 67 ug/L) were detected
in samples from deep wells GM44 and GM45, respectively.
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Excluding methylene chloride, vhich represents a laboratory-derived
contaminant (see Section 3.11.2), volatile halocarbon compounds (vinyl
chloride, 1,1-dichloroethene, 1,2-dichloroethene, trichloroethene,
chloroform, and/or bromodichloromethane; see Table 3-10) vere detected
in seven of the permanent shallov vell samples (W004, V005, W031, V033,
V038, w040, and w042), but in none of the deep vell samples (see Figure
3-{211). In particular, vinyl chloride vas detected in two saaples
(V005 and w031) at concentrations (10ug/L and 16 ug/L, respectively)
that exceed the FPOVS Of 1 ug/L (Chapter 17-550, PAC). Trichloroethene
vas detected in three samples (w004, WO[33], and W038) at concentrations
equal to or just slightly above the FPDW¥S of 3 ug/L (Chapter 17-550,
FAC). 1,1-Dichloroethene vas detected in sample W033 at a concentration
(3 ugs/L) below the FpDVWs of 7 ug/L (Chapter 17-30, PAC). 1,2-
Dichloroethane wes detected in samples W004, w005, and W042 at concen-
trations (7 to 9 ug/L) slightly above the FGGC of 4.2 wg/L (FDER 1989).

In general, the above results are consistent vith the G 6 ¥ (1986)
analytical results. However, during the G 6 M 1985 sampling event,
vinyl chloride vas detected in nine shallov vell samples at higher
Concentrations. Samples from wells GMO5, GM34, and GM39 exhibited vinyl
concentrations of 56 ug/L, 250 ug/L, and 30 ug/L, respectively. In
contrast, a greater variety of volatile halocarbon compounds, albeit at
lov concentrations, were detected during E 6 B’s more recent sampling
event.

In addition to the TCL VoCs discussed above, acetone and a variety
of volatile tentatively identified compounds (TICs) vere detected iIn
most OfF the permanent vell groundwater samples. The detected acetone
can be readily attributed to laboratory-derived contamination (see
Section 3.11.2). Figure 3-{21] identifies the locations vhere volatile
TICs were detected. Table 3-10 lists all TiCs detected in the voc and
BNA analyses. Appendix | identifies specific TICs associated vith the
voc analyses. In general, higher concentrations of volatile TICs vere
detected in samples vith higher TCL voc levels. The highest total
volatile TIC concentration, excluding the laboratory-derived
contaminants hexane and Freon 113 (see Section 3.11.2), vas detected in
shallov well sample w033 (638 ug/L). Overall, these data indicate
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potentially widespread VOC contamination below and adjacent to the
landfill, as well as potential groundwater VOC contamination below the
surficial zone of the Sand-and-Gravel Aquifer.

BNAs

Figure 3-{22] shows the permanent well sampling locations where
BNAs were detected. A variety of BNAs were detected In one or more
samples, but usually at low concetrations well below Florida standards
or guidance concentrations (see Table 3-10). Various phthalate species
were commonly detected, but the presence of these compounds is
attributable to laboratory-derived contamination (see Section 3.11.2).

BNA TiCs were detected in most of the permanent well groundwater
samples at total concentrations exceeding 100 ug/L and potentially as
high as 700 wg/L (exact concentrations cannot be specified because at
least some of the BNA TICs reflect laboratory-derived contamination; see
Section 3.11.2). Figure 3-[22] identifies the locations where BNA TICs
were detected. Table 3-10 lists all TICs detected in the VOC and BNA
analyses. Appendix I identifies specific TICs associated with the BNA
analyses. Similarly to the VOC TIC data, these data overall indicate
potentially widespread groundwater BNA contamination in the Site 1 area
and below the surficial zone of the Sand-and-Gravel Aquifer.

Gross Alpha Radioactivity

The groundwater samples from the existing permanent monitoring
wells were analyzed for gross alpha radioactivity (see Table 3-10). The
measured gross alpha activities in all groundwater samples were below
the FPDWS of 15 picocuries per liter (pCi/L; Chapter 17-550, FAC). The
highest observed gross alpha activity, 9 + 3 pCi/L, was detected in
shallow well sample w040.

Remediation Parameters

The existing permanent well groundwater samples were also analyzed
for total alkalinity, total hardness, and total organic carbon to
support subsequent groundwater remediation design activities at Site 1,
iIf required. Table 3-10 presents the analytical results for these
remediation parameters. In general, concentrations of the above-listed
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remediation parameters exhibited a moderate degree of variability vithin
the permanent well groundvater samples. Total alkalinity concentrations
vere as high as 250 milligrams per liter (mg/L; sample W034); total
hardness concentrations vere as high as 240 mg/L (sample W040); total
organic carbon concentrations vere as high as 78 mg/L (sample W040).

[For comparative purposes, regional (i.e., vithin southern Bscambia
County) Values Of these same paraseters in the Sand-and-Gravel Aquifer
are as follows: alkalinity (as mg/L of CaC0’) values range from <1.00
ag/L to 120.97 wg/L (Clemens et al. 1989); total hardness values range
from 1.00 mg/L to 326.00 =g/L, vith the majority being less than 50 mg/L
(Johnson 1991); and total organic carbon values range from 2.3 =g/L to
244 mg/L (Clemens et al. 1939). The majority Of Site 1 groundvater
sasples exhibited values Of alkalinity, hardness, and total organic
carbon well vithin the reported ranges of regional values.]

310 CONTAMINATION DISTRIBUTION/SOURCE DISCUSSION

All four media (surface water, sediment, surface soil, and
groundvater) sampled on and in the vicinity of Site 1 exhibit at least
trace levels of one or more of six of the contaminant groups (metals,
TRPHe, VOCs, PAHs-base/neutral extractables, phenols-acid extractablcs,
and gross alpha radioactivity) included in the Phase I investigation.
In most cases, the detected contamination appears clearly associated
vith disposal activities on or leachate migration from the landfill.
However, the Phase | results do not preclude the possible presence of
additional, perhaps ambient, sources of contamination in the site
vicinity. Overall, the results of E & E's Phase | investigation and
those of previous site investigations (NEESA 1983; G 6 M 1984; and G & M
1986) do not clearly indicate that extensive off-site migration of
significant levels of contamination from the landfill has occurred.
Hovever, sediments in adjacent surfce water bodies (including Bayou
Grande) appear to have been impacted by leachate migration, and
significant levels of soil and shallov groundwater contamination are
clearly present, at least locally, vithin and immediately adjacent to
the landfill boundaries. The Phase | investigation results also suggest
that more extensive off-site migration of groundvater contaminants may
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be occurring in the deeper portions of the surficial zone of the Sand-
and-Gravel Aquifer. In the following sections, each of the sampled
media will be discussed separately regarding the nature, distribution,
and potential source(s) of contamination.

3101  Surface Water

Chromium, zinc, and the VOC chlorobenzene were the only contami-
nants detected in the surface water samples. The detected metal
concentrations were generally low, and only the detected zinc concen-
trations in the samples collected in and upstream of Beaver Pond even
slightly exceeded the FDER Class III Surface Water Quality Standard.
Chlorobenzene, which was also commonly detected in the groundwater
samples, was detected at low levels only in the North Pond surface water
samples. No FDER surface water quality standard exists for this
contaminant. Orange discoloration of surface waters, sediments, and
vegetation was observed at several surface water body locations; this
staining probably reflects discharge of iron- and manganese-contaminated
groundwaters into these surface water bodies at levels possibly
exceeding the FDER Class III Surface Water Quality Standards for iron
(no such standard exists for manganese). Overall, with the possible
exception of iron-contamination, surface water contamination does not
appear to be a problem at Site 1. However, the low levels of
contamination detected can be attributed to leachate migration from the
landfill via discharge of groundwater into these surface water bodies.

3102  sediment

Elevated levels of metals, TRPHs, PAHs, and/or phenols were
detected in one or more of the sediment samples. Chromium, zinc, and
lead were the primary sediment metal contaminants, and the highest
levels of metals contamination were detected in samples from North Pond,
Bayou Grande Pond, and Golf Course Pond. Low to moderately elevated
levels of TRPHs were detected in most of the pond sediment samples, but
by far the highest TRPH concentration was detected in the easternmost
sample from Bayou Grande. PAHs were detected at trace to low levels in
all but one of the sediment samples, with the highest concentration
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being detected in the southernmost sample from Bayou Grande Pond. Trace

to moderately elevated levels of phenols were detected in samples from .
Bayou Grande Pond, Beaver Pond, and Golf Course Pond, with the highest
concentration being detected in the southernmost sample from Golf Course

Pond.

Overall, sediment contamination may be a problea at Site 1. Host
of the detected contamination, especially in the pond sediments, can be
attributed to leachate migration from the landfill via discharge of
contaminated groundwater. However, the widespread PAB contamination in
the Bayou Grande sediments and, in particular, the elevated TRPE level
detected in the easternmost Bayou Grande sediment sample could reflect
the presence of other, perhaps ambient, sources in the site vicinity.

3.10.3 Surface Soil

Significant levels of surface soil contasination (VOCs, TRPHs,
PAHs, and/or phenols) were only detected at two locations: the ‘tar pit"
located near the northwest comer of the 1970s landfill area and the
"*col lapse-feature depression' located in the northwest corner of the
1950s landfill area. Low to moderately elevated TRPE concentrations
vere detected in all but one of the other surface soil samples and '
appear to reflect a potential ambient source of contamination in the
site vicinity. Trace level pABs were detected in only two of the
remaining sanples. Metals concentrations were generally low in all of
the surface soil samples.

The very high contaminant concentrations detected in the "tar pit"
and ""collapse-feature depression' samples suggest that significant
levels of subsurface soil contamination may be present not only in these
areas, but also in other areas within the landfill where *‘concentrated’
disposal of wastes might have occurred. Based on the aerial photograph
analysis, three such additional areas may be present: two other "tar
pits’ along the vestern landfill boundary, immediately south of the
identified "‘tar pit,” and a large "'stained” area in the north-central
part of the 1970s landfill area. All three of these areas have
apparently been covered over and therefore could not be identified
during the site reconnaissance or surface soil sampling program.

3-90

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




Subsurface metals and organic contamination of aquifer matrix
sediments below the water table may also be present. This possibility
IS suggested by the elevated total metals concentrations detected in the
temporary well groundwater samples and the potential evidence of
leachate migration beyond the landfill boundaries provided by the EM-31
and EH-34 surveys. To a limited extent, the areas of elevated
groundwater total metals concentrations appeared to generally coincide
with areas of elevated electromagnetic conductance.

3104 Groundvater

Various VOC, PAH-base/neutral extractable, and phenol-acid
extractable species constitute the primary groundwater contaminants at
Site 1. Elevated metal concentrations above Florida standards were
detected in a number of samples, but, as will be discussed below, are
not believed to represent actual groundwater contamination, except in
the cases of manganese, iron, and a single occurrence of arsenic. TRPHs
were detected in only a few samples, and only in one sample was the
detected concentration even slightly above the Florida standard.
Although present, detected gross alpha radioactivity levels did not
exceed Florida standards.

All of the unfiltered (total metals) groundwater samples from the
temporary wells exhibited elevated concentrations of several metals.
Eowever, the samples collected from existing permanent monitoring wells
In the same areas exhibited much lower total metals concentrations and
still lower dissolved (millipore-filtered) metals concentrations.
Consequently, the Phase | temporary well sample data are not believed to
reflect actual groundwater contamination, but rather leaching or
dissolution of aquifer matrix sediments entrained in these samples by
the acid preservative. This conclusion is supported by the fact that
the permanent well samples were much less turbid than the temporary well
samples. However, as noted iIn Section 3.10.3, the elevated temporary
well metal concentrations may indicate that the aquifer matrix sediments
have been impacted by the off-site migration of metal-contaminated
leachate from the landfill.

Groundwater metals contamination is present at Site 1. Manganese
and 1ron in particular were detected at concentrations exceeding Florida
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secondary standards in mest of the total and dissolved metals samples

from the permanent monitoring wells. The occurrences of these metals is

probably attributable to landfill sources. In contrast, the single ‘
occurrence of total and dissolved arsenic at a level above the Florida

primary standard in the sample from the vesternmost permanent well GM42

cannot be attributed to a landfill source.

Shallow groundwater contamination by a variety of organic species
vas detected in a number Of temporary and permanent well samples. In
particular, several vocs (benzene, chlorobenzene, vinyl chloride,
trichloroethene, and tetrachloroethene) and phenols were present in one
or more samples at concentrations exceeding Florida standards or
guidance concentrations. For the most part, shallow groundwater organic
contamination was restricted to areas immediately adjacent to the
landfill boundary (in particular, near the 1970s landfill area). This
distribution indicates limited off-site migration, and the potential for
greater levels of contamination, at least locally, within the landfill.
However, the distribution of volatile halocarbon oécurrences iIn the
shallow groundwater samples was more sporadic and more likely to be
associated with wells located further from the landfill boundaries.

Given that these contaminant species have higher specific gravities than ‘ \
water, the somewhat anomalous distribution identified could indicate
off-site migration within deeper zones of the sand-and-Gravel Aquifer.

It is not clear whether contaminants have migrated below the
surficial zone of the sand-and-Gravel Aquifer into at least the upper
part of the main producing zone. A downward hydraulic gradient appears
to exist between these zones across most of the site, and G & ¥ (1986)
detected high levels of benzene in two on-site deep well samples.

In contrast, only low levels of mostly volatile and BNA TICs appear to
have been present in E & E's Phase | samples from the on-site deep
vells. However, the presence of even lov levels of these TIiCs, In
combination vith the G & M 1986 data, the somewhat anomalous
distribution of volatile halocarbons in E & E's Phase | groundwater
samples, and the presence of elevated electromagnetic conductances
revealed by the deeper EM-31 and BH-34 surveys in areas adjacent to the
landfill, all suggest the potential presence of deeper groundvater
contamination below and adjacent to the landfill.
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311 qA/QC
3.11.1 Field QA/QC Samples
3.11.1.1 Analytical Screening Parameters

One surface water field duplicate sample, one sediment field
duplicate sample, one surface soil field duplicate sample, and two
groundwater field duplicate samples were collected for the Site 1
screening samples. The analytical results for the duplicate samples are
presented in the summary analytical tables for the surface water,
sediment, surface soil, and groundwater samples (see tables 3-4, 3-5,
3-6, and 3-8). The results for the surface water duplicate sample
(sw012D), sediment duplicate sample (sD012D), surface soil duplicate
sample (s010D), and groundwater duplicate sample (GW001D) were all in
agreement, within acceptable limits, with the results for the original
samples. In contrast, groundwater duplicate sample GW020D exhibited a
reported phenols value of 150 ug/L, but sample G¥020 exhibited no
detectable phenols. However, given that the detection limit for the
phenols analyses is 100 ug/L, the results for these samples can still be
considered in good agreement.

31112 [TAL and] TCL Samples

Two Ffield duplicate samples, two trip bottle blanks, two sampling
equipment rinsate blanks, one field blank, and one preservative blank
were collected for the 15 Site 1 [TAL and] TCL groundwater samples. The
analytical results for these QA/QC samples are presented in tables 3-11
and 3-12. The results for groundwater duplicate samples w005D and w032D
were in agreement, within acceptable limits, with the results for the
respective original groundwater samples. Methylene chloride and hexane
were detected in trip blanks TBO4 and TB06 (analyzed only for voCs),
rinsate blanks RBO3 and RBO4, Tield blank FB03, and preservative blank
PB03. Acetone was detected in all of the above-listed blanks except
RBO4. Aluminum, iron, lead, and sodium were detected in most or all of
the blanks. Zinc was detected in two blanks. Calcium, copper, and
manganese were also detected in rinsate blank RBO4. In addition, one or
more TICs were also detected in each of the blanks. The detected
contaminants in the various blanks are of little significance given that
these contaminants also occurred in the laboratory analytical method
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Sample Number (Location/Type)

[Detection P01w00S poiwoosp* PO1WO32 (rrown/

Parameter Limit (GNOS) (GMOS) (GM32) rsows
Total Metals

Aluminum 62 1,060(E) 1,100t®) 1,290

Arsenic 1 1.1(K) — 5.3 w

Barium 10 16.8 17.3 131 1,880

Beryllium 1 2.8 14 -—

Cadmium 1 —-— - 54 10

Calcium L ) 1,280 1,400 21,300

Chromiua 10 6.5 -— 11.3 se

Cobalt 12 9.5 59 -—

Copper 15 75 6.2 — 1,000

Iron 19 1,220 1,300 12,300 300

Load 1 26 16 7.1+ w

Magnesium 500 1,400 1,430 2.470

Manganese . 2 108 108 271 30

Mickel 10 154 -—_ —_—

Potassium 300 1,030 665 802

Selenium 1 1.2(nm) _— 1.1(m) 10

Sodium L 7,140 6,300 8,100 160,000

2inc q 15.7 11.9¢ 161 S,000
Dissolved Metals

Aluminum 62 192(®) 230(x) 103

Arsenic 1 -— -— w

Barium 10 10.3 10.3 113 1,000

Calecium 500 1,320 1,270 20,700

Chromium 10 6.2* -— -— se

Copper 18 51 36 - 1,000

Iron 19 463 427 6,530 300

Load 1 -— 12 W

Magnesium 500 1,440 1,460 2,390

Manganese 2 107 107 272 w

Nickel 10 104 10.4 -

Potassium 500 1,180 675 798

Sodium 500 7,120 7,110 8,330 160,0 n

Sinc 4) 13.8* 8.6 59.4 5,000)
Koy at end of table,
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Table 3-11 (Conmt.)

Sample Humber (Location/Type)

N PO1WTBO4C PO1wTBO6®
[Detection POLARI2D (8oktle (8oktle [ rpomrs/

Pazameter tiaix (OH32) Trip Blank) Trip Blank) rsows
Total Metals

Aluminum 62 1,090 RA NA

Arsenic 1 1.2(M) NA NA SO

Barium 10 127 NA NA 1,000

Seryllium 1 -— NA NA

cadmium 1 - NA NA 10

Calaium 500 21,000 NA NA

Chromium 10 - NA NA Se)

Cobalt 12 — NA NA

Copper 1s NA NA 1,000

Iren 19 9,730 NA NA 300

Lead 1 3.5 NA NA SO

Magnesium 300 2,510 NA NA

Xanganese 2 267 NA NA SO

Hickel 10 — NA NA

Potassium 500 1,090 NA NA

Selenium a1 - NA NA 10

sodium so00 0,290 NA NA 160,000

Zinec 4 74.6 RA NA 5,000
Dissolved Metals

Aluminum 62 - NA N

Araenic 1 - NA NA SO

Barium 10 117 NA MA 1,000

Calcium 500 NA NA )

Chromium 10 21,700 NA NA S0

Copper 18 - RA NA 1,000

Iron 19 6,360 RA NA 300

Lead 1 - NA RA 1]

Magnesium 500 2,540 NA NA

Manganese 2 268 NA NA SO

Rickel 10 -— NA NA

Potassium 500 953 NA NA

Sodium 500 8,500 NA NA 160,000

2inc 4] 81.4 NA NA 5,000)

14[NASP)UH6017:T0260/263/18
xey at end Of sable.
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Table 3-11 (Cont.)

Sample Number (Location/Type)

ro1wmno3d ro1wmsoe® PO1WFRO3
[Detection {Sampling (Sampling (rield reows/

Parameter Limit Equipmsent Rinsate) Equipment Rinsate) (Blank) rSows
Total =etals -

Aluminum 62 — 58.5(8) 63

Arsenic 1 — -— -— 30

Barium 10 - — -— 1,000

Beryllium 1 —-— -— -—

Cadmium 1 - -— -— 10

Calcium 500 -— 663 -

Chromiua 10 - — — e

Cobalt 12 -— -— —

Copper 15 -— 4.1 -— 1,000

Iron 19 21.7 174 — 300

Lead 1 15.1 — 1 50

Magnesium se¢ - 219 -_—

Manganese 2 -— 3 -— se

Hickel 10 -— -— -—

Potassium we — - -~—

Selenius 1 — -— - 10

sodium 500 057 904 [1]] 160,000

Zinc | -— 6.2 -_— 5,000
Dissolved Metals

Aluminum 62 07.4 27.2 B) 62

Arsenic 1 —-— -— — W

Barium 10 -~ -— — 1,000

Caleium 500 -— 380 -—

Chromium 10 -— -— -— se

Coppet 18 - 7.8 - 1,000

Iron 19 -— 138 60.7 300

Lead 1 —_— -— (N,R) H

Magnesium Se0 -— -— -—

Manganese 2 — 2.5 -— e

Nickel 10 — -— -—

Potassium we -— — -—

Sodium sSeo 492 539 -_— 160,000

Zinc 4] 5.1 19.8* -— 5,000])

14 (MASFIUN6017:T0260/283,/18

Xey at end of table.
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Table 3-11 (Cont.)

Saaple Number (Location/Type)

IDetection PO1wpB03°® irpDwS/

Parameter Limit (Preservative Blank) rspus
Total Metals

Aluminum 62 NA

Arsonic 1 NA SO

Barium 10 NA 1,000

Beryllium 1 NA

Cadmium 1 NA 10

Caleium 500 NA

Chromium 10 NA SO

Cobalt 12 NA

Copper 1s NA 1,000

Iron 19 NA 300

Lead 1 NA 0

Magnesium 500 NA

Manganese 2 NA SO

Nickel 10 NA

Potassium 500 NA

Selenium 1 NA 10

Sodium 500 160,000

2ine 4 NA 5,000
Dissolved Metals

Aluminum 62 -

Arsonic 1 - SO

Barium lo - 1,000

Calcium $00 -

Chromium 10 - SO

Copper 18 - 1,000

Iron 19 2.4 300

Load 1 1.4(M) S0

Magnesium 300 —

Manganese 2 -—_ SO

Nickel 10 -

Potassium so00 -

Sodium 500 1,350 160,000

Zinc 4] _— 5,000}

14[NASPJUH6017:T0260,/263/18

Key:

NA = Analyses NOt performed.

Dash (——) indicates compound not detected.

*Duplicate analysis not withia control limits.
+Correlation coefficient fOr tho Msa is less than 0.59%.

.Duplieato of sample POLIWOOS,

cPuplicate of sample POIWO32,

dhnlly:od tor VOCs only.

Analyzed for total metals, dissolved metals, cyanide, VOCs, BNAs, pesticides, PCBs,
oTRPHS, and gress alpha radioactivity only.

Analyted for disselved metals, cyanide, vocCs, and TRPHs only.

Qualifier:
(E) = Reported value is estimated because Of tho presence Of interference.

(M) = Duplicate injection precision not mot.
(N) = Spiked sample recovery not within control limits.
(R) = Tho data are unusable (analyte may or may not bo present).

Sourece: Ecology and Envirenment, Inc., 1991.
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Sample Number (Location/Type)

[Detectiem  PO1WO0S roiwoosp® POIWO32 (rrows,
Parameter Limit {Gmos) (GM0S) (GM32) FSDNS
viayl Chloride 10 10 . 9(3‘ - . 1
Methylene Chloride . 10 30f8") 16(p7) 618.)
Acetone 10 -— -_ 12(8)
Carbon Disulfide L -— — 2t}
1,2-Dichlorocethene (Total) ] 7 6 -— 7]
Chlorobenseng 5 -— 3N 3()
1,2-Dichlorobensene 10 - 1y -—
pi-N-Butyl-Phthalate 10 - - -—
Bis(2-Bthylhexyl )Phthalate 10 s, 2(8,7) 10(!')
Tentatively Identified Compounds® -
2-Propancl -— -— -—
Freon 113 - - ‘Hl' 3)
Nexane 18(8*,0) 138%, ) 11(8' gy
2-2'-0xybis-Ethanol -— - S3(p )
¥,8-Dimethyl-Bensenanine — - -—
Pis(Dimethyl Ethyl) Butylidene -— 14(J) -—
Bthyl Methyl Benszene Isomer -— -— -—
Tribromophenol lsomer -— - -—
Unknown Acid —-— _— (3) 210(J]
Unknown Hydrocarbon (4) 63() (2) 18(J) (3) SD(JL
Unknown Hydrocarbon -— -— 140(87,3)
taknowvn Phenol -— -— 14(3)
Unknown Siloxane -— -— -—
Unknown Compound {2) 51(:‘ (4) 10.(:) (3) 64(J)
Unknown Compound (2) 59(p",J) (2) 74(87,3) -
Total Alkalinity (mg/L as C.Co,) 31 -— — 50
Total Nardness (mg/L as C‘“,’ 1 14 15 59
Total Organic Carbon (mg/L) 1] 9.8 5.7 9.9
Gross Alpha Radiocactivity (pCi/L) <2 <2 322
14|MASP)UN6017:T0260/290/14
Key at end of table,
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Table 3-12 {Cont.)

Sample Number (Locatien/Type)
. PO1WTBO4® PO1WTBO6®
[Detection POLWO32D (Bottle (Bottle |PPDWS/
Paramtor Limit (GM32) Trip Blank) Trip Blank) FSDws
Vinyl Chleride 10 - -~ - . 1
Methylene Chloride 10 9(!.) 9(3‘) thl.)
Acetone 10 15(8™) 11(B") 32¢(87)
Carbon Disulfide ] -— -~ -
1.2-Dishloroothono (Total) S - - -— 7]
Chlerebensene L] - -— -
1,2-Dichlorobenzens 10 — NA NA
Di-N-Butyl-Phthalate 10 - a NA NA
Bis({2-Ethylhexyl)Phthalate 10 10(B") NA NA
Tentatively Identified Compounds.
2-Propanol - a - -
Freon 113 B(B.,J) 5.1(:1 -
Hexane 11(8.,3) 8(B°,J) 8(B",J)
2-2'~0xybis-Ethanol 49(8",J) - -
N,N-Dimethyl-Benzsnanine —-— -— —-—
Bis(Dimethyl Ethyl) Butylidene - - -
Ethyl Methyl Bensene Isomer 7(3) - —
Tribromophenol Isomer -— — -
Unknown Acid (4) 173(3) - -—
Unknown Bydrocarbon (2) 1!(:‘ - —
Unknown Hydrocarben 100(B",J) -— -—
Unknown pheneol - -— -—
Unknown silexane -— —_— -—
Unknown Compound (3) 161(3) 5.7(3) 48(3)
Unknown Compound - -~ $5(B",J)
Total Alkalinity (mg/L as Caco,) 1 49 NA ¥A
Total Hardness (mg/L as CICOS) 1 58 NA NA
Total Organic Carbon (mg/L) 1} 1.6 NA NA
Gross Alpha Radioactivity (pci/L) <2 NA NA
14[NASP)UH6017:T0260,/290/14
Key St end of table.
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Table 3-12 (Comt.)

Sample Number (Location/Type)

ro1wns03? ro1wmsoed -
(Sampling (Sampling POlwreo3
[Detectica Equipment Equipment (Field [(FPFPDWS/
Pazameter Linit Rinsate) rinsate) (Blank) rSpus
Viayl Chleride 10 — a —~ a - 1
Methylene Chloride 10 9(8.) 10(8™) G(O.)
Acetene 10 - 53(»") -— 82(8")
Carben Disulfide ] -— -— I
1,2=Dichloroethene (Total) 5 -— — -— 7
Chlorcbensene L] — -— _—
1,2-Dichlorobensene 10 -— -~ a -
Di-#-Butyl-Phthalate 10 - 2('..3) ~ .
Bis(2-Ethylhexyl)Phthalate 10 10(3") 5(8",J) 15(8")
Teatatively Identified Compounds?
2=-Propanel -— 320(J) -
Preon 113 -~ a -~ . = a
Hexane l(l..J) 12(9°,J3) 7(l.,.1)
2-2'-0xybis-Ethanol 10(87,J) — 120(B3",J)
N, 8-Dimethyl-Bensenamine - - -—
Bis(Dimethyl Bthyl) Butylidene -— -— -—
Etkyl Methyl Bensene Isomer - — - *
Tribromophencl Iscomer - — 15(3)
Umknown Acid — -— —
Umknown Nydrocarbon - - C(J‘
Unxnoewn Rydrecarbon 95(8 ,J) -— 3so(n ,J)
Taknown Phenol -— -— -
Onknown Silexare -— 40(J) -—
Sakmown Compound 5.6(3) (3) 1(6(.1‘ -~
Omknown Compound -— 21(8,J) ({5 ,J)
Total Alkalinity (mg/L as Caco,) 1 mA + 3 -
Total Rardness (mg/L as CICO’) 1 ‘WA NA -—
Total organic Carbon (mg/L) 1} NA NA -—
Gress Alpha Radiocactivity (p€i/L) <2 <2 <2
14[(BASP)UR6017:T0260,/290/14
Koy at end of table.
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Table 3—12 (Cemt.)

Sample Number (Location/Type)

{Detection Po1wpn03® (PPDWS/

Parameter Limit (Preservative Blank) rsSpws
Vinyl chleride 10 - 1
Methylene Chloride 10 B(B.)
Acetone 10 28(B")
Carbon Disulfide 5 -—
1,2-Dichloroethene (Total) 5 -_— ' 7]
Chlorcbensene S -—
1,2-Dichlorobensene 10 NA
Di~-N~Butyl-Phthalate 10 NA
8is(2~-Ethylhexyl)Phthalate 10 NA
Tentatively Identified Compounds.

2—Propanol -

Preon 113 = .a

Hexane 6(B ,J)

2~2'=0xybis=3thanol - .

N,N=Dimethyl-Bensenamnine 7(B",J)

Bis(Dimethyl Zthyl) Butylidens —

Ethyl Methyl Benzens Isomer -

Tribromophencl Isomer -—

Unknown Acid -

Unknown Bydrecarbon "I

Unknown Bydreocarbon -

Unknown Phenol -

Unknown 8iloxane -—

Unknown Compound -~

Unknown Compound (2) 13.2(8",3)
Total Alkalinity (mg/L as CaCos) 1 RA
Total Hardness (mg/L as CaC03| 1 NA
Total organic carbon (mg/L) 1] NA
Gross Alpha Radioactivity (pCi/L) RA

14[NASPIUH6017:T0260,/290/14

Note: ThO number Within parentheses preceding tho eoncontration {s tho number Of tentatively
identitied compounds (TICs) in this parameter group. Tho listed concontration
represents tho sum of tho individual group-member concentrations.

Key :

(PPDWS » Plorida Primary Drinking water Standard.
PSDNS = Plorida Secondary Drinking Water Standard.)
NA = Analyses NOL performed,

Dash (==} indicates compound not detected.

[*Values fOI TICs are estimated, Mo detectiom limits were established TOr TICs.)

.Duplicato Of sample PO1WO0O0S.
cnuplicatc Of sample PO1W032,
gnelysed for vocs only.
Analysed for total metals, dissolved metals, cyanide, VOCs, BNAs, pesticides, PCBs, TRPHs,
and gross alpha radicactivity only.

.Analyscd for dissolved metals, cyanide, VOCs, and TRPHs only.

Qualifiers :

(8") = Present in method blank.

(3) = [For nom-TICs,) estimated value; compound present [but] below detsction limit. [Also
indicates that TIC concentrations are estimated because No detection limits were
established for TICs.l

scurce: Ecology and Envirenment, Ine,, 1991.
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blanks and can therefore be attributed to laboratory-derived
contamination; the detected contaminants do not represent significant
on-site contamination, and/or the detected levels are too low to
significantly impact interpretation of the field sample analytical
results.

3.11.2 Laboratory QA/QC Samples
3121 Analytical Screening Samples

Methylene chloride, a common lahoratory-derived contaminant
BPA 1988), was detected in several method blanks. This compound wvas
present at a concentration only slightly above the method detection
limit in the analytical method blank associated with the 11 sediment
samples, which also exhibited similar levels of methylene chloride. The
presence of this compound can therefore be attributed to laboratory-
derived contamination. Methylene chloride was also present at
concentrations slightly above the detection limit in the two surface
soil analytical method blanks. With one exception, similar methylene
chloride concentrations vere alsa observed in the surface soil samples
and can therefore be attributed to labratoe-derived contamination.
Hovever, the detected methylene chloride level in sample SO12 is too
high to be unequivocally attributed entirely to the presence of
laboratory-derived contamination.

31122 [TAL and) TCL Samples

Methylene chloride, acetone, carbon disulfide, di-n-butyl-
phthalate, and bis(2-ethylhexyl)phthalate and several TICs (i.e., Freon
113, hexane, 2-2'-oxybis-ethanol, and other unknown compounds) were each
detected in one or more Of the [TAL and] TCL groundvater samples and in
the associated method blanks. Therefore, the presence of these
compounds is attributable to laboratory-derived contamination. In
addition, total xylenes were detected iIn the method blank associated
vith two groundvater samples (w033 and w034) in vhich xylenes vere
detected. The trace level of xylenes exhibited by groundvater sample
V033 are similar to the level of xylenes detected in the wthod blank;
therefore, the presence of xylenes iIn this sample can be attributed to
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the presence of laboratory-derived contamination. However, the level of
xylenes detected iIn groundwater sample W034 are too high to be
attributed entirely to the presence of laboratory-derived contamination.
Although di-n-octyl phthalate was not detected in the method blanks, the
recorded low levels (i.e., below the detection limit) of this compound
and specific TICs present may also reflect the presence of laboratory-
derived contamination (see tables 3-10 and 3-11). Several additional
laboratory QA/QC comments concerning the [TAL and] TCL sample analyses
are presented at the end of tables 3-9 through 3-12).
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4. CONCLUSIONS

Sediment, surface soil, and groundwater contamination are present
on and in the vicinity of Site 1 at clearly or potentially significant
levels. Only low levels of surface water contamination (chromium, zinc,
and chlorobenzene) were detected locally; however, iron contamination at
levels exceeding Florida standards, as well as manganese contamination,
may also be present. Most of the detected contamination is clearly
associated with disposal activities on or leachate migration from the
landfill. However, additional, perhaps ambient, sources of
contamination also appear to be present. Overall, the results of
E & E's Phase | investigation and those of previous site investigations
(NEESA 1983; G & M 1984; and G & M 1986) do not clearly indicate that
extensive off-site migration of significant levels of contamination from
the landfill has occurred. However, sediments in adjacent surface water
bodies (including Bayou Grande) appear to have been impacted by leachate
migration, and significant levels of soil and shallow groundwater
contamination are clearly present, at least locally, within and
immediately adjacent to the landfill boundaries. The Phase |
investigation results also suggest that more extensive off-site
migration of groundwater contaminants may be occurring in the deeper
portions of the surficial zone of the Sand-and-Gravel Aquifer.

Elevated levels of metals (primarily chromium, zinc, and lead),
TRPHs, PAHs, and/or phenols were detected in the sediment samples; iron
and manganese may also be present at elevated levels. Most of the
detected contamination, especially in the pond sediments, can be
attributed to leachate migration from the landfill via discharge of
contaminated groundwater. However, PAH and TRPH contamination,
especially in Bayou Grande sediments, could reflect the presence of
other, perhaps ambient, sources of contamination in the site vicinity.
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Significant levels of surface soil contamination (V0Cs, TRPHs,
PAHs, and/or phenols were detected at only two locations: the "‘tar pit"
(northwest corner of 1970s landfill area) and the *‘collapse-feature
depression” (northwest corner of 1950s landfill area). These data
suggest that significant levels of subsurface soil contamination may be
present not only in these areas, but also In three other areas,
identified on the aerial photographs but now covered over, where
""concentrated’” disposal of wastes might have occurred: two "pits' along
the western landfill boundary, south-of the identified "tar pit,”" and a
large stained area in the north-central part of the 1970s landfill area.
Based On the EM-31 and EM-34 survey data and groundwater sample
analytical results, leachate migration beyond the landfill boundaries
may be impacting subsurface aquifer matrix sediments below the water
table.

Metals (iron, manganese, and, in one sample only, arsenic), VOCs
(benzene, chlorobenzene, vinyl chloride, trichloroethene, and tetra-
chlorethene), PAHs-base/neutral extractables, and phenols-acid
actractables represent the primary shallow groundvater contaminants.
Several of the detected contaminants vere present at concentrations that
exceed Florida standards or guidance concentrations. Shallow
groundwater organic contamination vas restricted primarily to areas
immediately adjacent to the landfill boundary (in particular, near the
1970s landfill area). This distribution indicates limited off-site
migration and the potential for greater levels of contamination, at
least locally, within the landfill. BHowvever, the distribution of
volatile halocarbon occurrences in the shallow groundvater samples vas
more sporadic and more likely to be associated with wells located
further from the landfill boundaries. Given that these contaminant
species have higher specific gravities than water, the somewhat
anomalous distribution identified could indicate off-site migration
within deeper zones of the Sand-and-Gravel Aquifer.

It is not clear whether contaminants have migrated below the
surficial zone of the Sand-and-Gravel Aquifer into at least the upper
part of the main producing zone. A downward hydraulic gradient appears
1o exist between these zones across most of the site, and G & M (1986)
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detected high levels of benzene in two on-site deep well samples. In
contrast, only low levels of mostly volatile and BNA TICs appear to have
been present in E & E's Phase | samples from the on-site deep wells.

Eowever, the presence of even low levels of these TICs, In
combination with the G & M 1986 data, the somewhat anomalous
distribution of volatile halocarbons in E & E’s Phase | groundwater
samples, and the presence of elevated electromagnetic conductances
revealed by the deeper EM3L and EM34 surveys in areas adjacent to the
landfill, all suggest the potential presence of deeper groundwater
contamination below and adjacent to the landfill.

Additional assessment activities will be required at and in the
vicinity of Site 1

4-3

[Bold i1tems enclosed in brackets denote
changes to the last version of document]




5. REFERENCES

Barraclough, J. T., and O. T. Marsh, 1962, Aquifers and Quality of
Ground Water along the Gulf Coast of Western Florida: Florida
Bureau of Geology, Report of Investigations No. 29.

Barraclough, J. T., 1967, Ground-water Features in Escambia and Santa
Rosa Counties, Florida: Florida Geological Survey, Map Series No.
2.

Brooks, H K., 1981, Physiographic Divisions of Florida: Florida
Cooperative Extension Service, Institute of Food and Agricultural
Sciences, Gainesville, Florida.

Carlisle, V. ¥., 1960, Soil Survey of Escambia County, Florida: Series
1955, No. 8, US. Department of Agriculture, Washington, D.C.

Coe, C. J., 1979, Geology of the Plio-Pleistocene Sediments in Escambia
and Santa Rosa Counties, Florida: Florida State University,
Masters Thesis.

Clemens, L., J. B. Dalton, and R. D. Fendick, 1989, Ambient Groundwater
Quality in Northwest Florida: Northwest Florida Water Management
District Water Resources Special Report 87-1; Revised Edition
October, 1989.

Coffin, J. E, 1982, Summary of Ground-water and Surface-water Data for
City of Pensacola and Escambia County, Florida: U.S. Geological
Survey Open-file Report 82-361.

Cooke, C. W., 1939, Scenery of Florida Interpreted by a Geologist:
Florida Geological Survey, Bulletin No. 17.

, 1945, Geology of Florida: Florida Geological Survey,
BulTetin No. 29.

Cooley, N. R., 1978, An Inventory of Estuarine Fauna in the Vicinity of
Pensacola, Florida: Florida Marine Research Publications No. 31,
Florida Department of Natural Resources, Marine Research
Laboratory, St. Petersburg, Florida.

Driscoll, F. G., 1986, Groundwater and Wells, Second Edition: Johnson
Division, St. Paul, Minnesota.
5-1

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



Bcolo%y and Environment, Inc. (E & E), 19[90]a, General Health and
afety Plan, Contamination Assessments and Remedial Activities,
Naval Air Station Pensacola, Pensacola, Florida.

, 19[90]b, Generic Project Management Plan, Contamination
Assessments and Remedial Activities, Naval Air Station Pensacola,
Pensacola, Florida.

, 19{90]c, Generic Quality Assurance and Project Plan,
Contamination Assessments and Remedial Activities, Naval Air
Station Pensacola, Pensacola, Florida.

, 19[90]d, Generic Site Management Plan, Contamination
Assessments and Remedial Activities, Naval Air Station Pensacola,
Pensacola, Florida.

, 1990{e], Contamination Assessment/Remedial Activities
Investigation Work Plan--Group A, Naval Air Station Pensacola,
Pensacola, Florida.

ERM-Southeast, Inc. (ERM), 1988, Draft Site Investigation Report NIRP
Site 31 at Building 649, Naval Air Station, Pensacola, Florida.

Flood and Associates, Inc, 1978, South Escambia and Santa Rosa counties.
201 Facilities Plan, City of Pensacola, Escambia and Santa Rosa
counties, City of Gulf Breeze, Santa Rosa Island Authority, and
Santa Rosa County Beach Administration.

Florida Department Of Environmental Regulation, 1988, Unpublished Marine
Sediment Data from Pensacola Bay Sediment Study, 1985-1987,
Tallahassee, Florida.

, 1989, Florid8 Ground Water Guidance Concentrations, February

1990, Surface Water Quality Standards, Chapter 17-302,
FTorida Administrative Code? v g

, 1991, Drinking Vater Standards, Monitoring, and Reporting,
Chapter 17-550, Florida Administrative Code.

Florida Natural Areas Inventory, 1988a, Special Plants and Animals List,
Escambia County, Florida, Tallahassee, Florida.

, 1988b, Survey of Pensacola Naval Air Station and Outlying
Eionggn Field for Rare and Endangered Plants, Tallahassee,
orida.

Geraghty and Hiller, Inc. (6 & M), 1984, Verification Study, Assessment
of Potential Ground-vater Pollution at Naval Air Station,
Pensacola, Florida.

5-2

(Bold items enclosed in brackets demote
CAQ0S65 changes t0 the last version Of document])




, 1986, Characterization Study, Assessment of Potential
Ground-water Pollution at Naval Air Station, Pensacola, Florida.

, 1987a, Quarterly Report, Corrective Action Program,
Wastewater Treatment Plant, NAS Pensacola, Florida.

, 1987b, Lithologic Logs, NAS Pensacola Wastewater Treatment
Facility, Pensacola, Florida.

, 1988, Semi-Annual Report, Corrective-Action and
CompTiance-Monitoring Programs, Surge Pond Operation Permit,
Wastewater Treatment Facility, Naval Air Station, Pensacola,
Florida.

Green, K. Michael, 1989, Personal Communication. Navy EIC.

Heil, D. C, 1989, Personal Communication, Florida Department of Natural
Resources, Tallahassee, Florida.

Jacob, C. E, and B. E Cooper, Jr., 1940, Report on the Ground-water
Resources of the Pensacola Area in Escambia County, Florida: US.
Geological Survey, Open-file Report 400001.

[Johnson, T., 1991, Personal Communication, Northvest Florida Water
Management District, Havana, Florida.]

Kennedy, L. R, 1982, Rainfall Summary for the Northwest Florida Water
Management District: Water Resources Special Report 82-3.

Ketchen, E. G, and R. C. Staley, 1979, A Hydrographic Survey in
Pensacola Bay: Florida State University, Department of
Oceanography, Tallahassee, Florida.

Lohman, S. ¥., 1972, Ground-Water Hydraulics: U.S. Geological Survey
Professional Paper 708, Washington, D.C.

Luckenbach, H. ., R. J. Diay, and L. C. Schaffner, 1988, Scientific
Consultation and Analytical Services: Benthic Assessment
Procedures, Project 5, Virginia Water Control Board, Gloucester
Point, Virginia.

Harsh, O. T., 1966, Geology of Escambia and Santa Rosa Counties, Western
Florida Panhandle: Florida Geological Survey, Bulletin 46.

Musgrove, R. E., J. T. Barraclough, and O. T. Harsh, 1961, Interim
Report on the Water Resources of Escambia and Santa Rosa Counties,
Florida: Florida Geological Survey, Information Circular No. 30.

Husgrove, R. E, J. T. Barraclough, and R. G. Grantham, 1965, Water

Resources of Escambia and Santa Rosa Counties, Florida: Florida
Geological Survey, Report of Investigations No. 40.

5-3

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



, 1966, Vater Resources Records of Escambia and Santa Rosa
Counties, Florida: Florida Geological Survey, Information Circular
No. 50. -

Naval Energy and Environmental Support Activity (NEESA), 1983, Initial
Assessment Study of Naval Air Station, Pensacola, Florida, NEESA
13-015.

National Institute for Occupational Safety and Health Association,
1985, Occupational Safety and Health Guidance Manual for Hazardous
Vaste Site Activities.

Northwest Florida Water Management District, 1981, Public Vater Supply
Systems in the Coastal Areas of Escambia, Santa Rosa, Bay, Okaloosa
and Valton Counties: Northwest Florida Vater Management District,
Vatcr Resources Special Report 81-3.

Pike, E, 1989, Personal Communication, NAS Pensacola Public Works
Department .

Prickett, T. A, T. G Naymik, and C. G. Lonnquist, 1981, A Random Walk
Solute Transport Model for Selected Groundvater Quality )
E¥?Iuat|ons, Bulletin 654, 1llinois State Water Survey, Champaign,
IH1inois.

Schropp, S. J., and B. L Vindom, 1988, A Guide to the Interpretation of
Hetals Concentrations in Estuarine Sediments. Florida Department
of Environmental Regulation, Coastal Zone Management Section,
Tallahassee, Florida.

SEGS, 1986, Florida Bydrogeologic Units: Southeastern Geological
Society Ad Hoc Committee on Florida Hydrostrategraphic Unit
Definition (SBGS), Florida Geological Survey, Special Publication
No. 28.

Trapp, E, Jr., 1972, Availability of Ground Water for Public-Vater
Supply in the Pensacola Area, Florida - Interim Report, June 1971:
U. s. Geological Survey, Open-File Report FL72002.

, 1973, Availability of Ground Vater for Public-Vater Supply
in Central and Southern Escambia County, Florida = Interim Report,
July 1973; US. Geological Survey, Open-Pile Report FL72029.

, 1975, Hydrology of the Sand-and-Gravel Aquifer in Central
and Southern Escambia County, Florida = Preliminary Report -
Noveuber 1973: U.S. Geological Survey, Open-File Report FL74027.

, 1978, Preliminary Hydrologic Budget of the Sand-and-Gravel
Aquiter under Unstressed Conditions, vith a Section on Vater
Quality Monitoring, Pensacola, Florida: US. Geological Survey,
Vater-Resources Investigations 77-96.

54

0NOgSsoe [Bold items enclosed In brackets demote
changes to the last version of document]




U.S. Environmental Protection Agency, 1984, Standard Operating Safety
Guidelines.

, 1985, Guidance on Remedial Investigations under CERCLA:
EPA, OSWER, HWERL; EPA Report #540/6-85/002; NTIS ref
#PB-85-268616; OSWER Directive 9355.0-06B, U.S. EPA, Cincinnati,
Ohio.

, 1985, Guidance on Feasibility Studies under CERCLA: EPA,
OSWER, OWPE, EPA report #540/G-85/003; NTIS ref #PB-85-238-590;
OSWER Directive 9355.0-05¢, U.S. EPA, Washington, D.C.

, 1987a, Data Quality Objectives for Remedial Response
Activities: OSWER Directive 9335.0-7B, U.S. EPA, Washington D.C.

, 1987b, Compendium of Superfund Field Operations Methods:
OSWER Directive 9355.0-14, EPA/540/P-87/00/a.

, 1988a. CERCLA Compliance with Other Laws Manual, Draft:
OSWER Directive 9234.1-01, U.s. EPA, Washington, DC.

, 1988b. Guidance for Conducting Remedial Investigations and
Feasibility Studies under CERCLA, Draft: OSMR Directive 9355.3-01
OERR # 68-01-7090 and 68-W8-0098, U.S. EPA, Washington, DC.

US. Fish and Wildlife Service, 1987, Long Range Fish and Wildlife
Section, Naval Air Station Pensacola and Outlying Field Bronson,
Pensacola, Florida: USFWs Field Office, Panama City, Florida.

U.S. Geological Survey, 1970a, 7 1/2 Minute Topographic Map, Fort
Barrancas, Florida, Quadrangle.

, 1970b, 7-1/2 Minute Topographic Map, West Pensacola,
Florida, Quadrangle, Photorevised 1987.

U.S. Navy, 1986, U.S. Navy Gulf Coast Strategic Homeporting
Environmental Impact Statement, Appendix IV, Pensacola, Florida:
Southern Division, Naval Facilities Engineering Command,
Charleston, South Carolina.

, 1987, General Development Map Nos. 1276829 to 1276839, U.S.
Naval Air Station, Pensacola, Florida: Southern Division Naval
Facilities Engineering Command, Charleston, South Carolina.

Wagner, J. R., 1982, Eydrogeology of the Northwest Florida Water
Management District: in Ground Water in Florida - Proceedings of
the First Annual Symposium on Florida Hydrogeology: Northwest
g;ogida Water Management District, Public Information Bulletin

, 1989, Eydrogeologic Framework of the Northwest Florida Water
Management District.

5-5

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




>

Wagner, J. R, T. ¥. Allen, L. A. Clemens, and J. B. Dalton, 1984,
Ambient Ground Water Monitoring Program = Phase -  Northwest
Florida Uater Management District, DER Contract Numbar WM6S.

Valton, w. C., 1970, Ground Water Resource Evaluation: McGraw-Hill Book
Co., Nev York.

Water and Air Research, Inc. (WAR), 1986, Report of Collection and
Analyses of Sediment, Water, and Elutriate Samples for Navy Gulf
Coast Strategic Bomeporting Project, Pensacola, Florida.

Vilkins, K T., J. R. Wagner, and T. W. Allen, 1985, Bydrogeologic Data
for the sand-and-Gravel Aquifer iIn Southern Escambia County,
Florida: Northwest Florida Water Management District, Technical
File Report 85-2.

Volfe, S. H., J. A Reidenauer, and D. B. Means, 1988, An Ecological

Characterization of the Florida Panhandle. USFWS Biological Report
No. 88(12); Minerals Management Service 0CS Study\MMS 88-0063.

5-6

[Bold items enclosed in brackets denote
changes t0 the last version Of document)

($a)
(o]
-1




	FINAL CONTAMINATION ASSESSMENT REMEDIAL ACTIVITIES INVESTIGATION SITE 1 VOLUME 1 
	TABLE OF CONTENTS
	RECORD OF DOUCMENT CHANGES
	EXECUTIVE SUMMARY
	INTRODUCTION
	INVESTIGATION METHODOLOGY
	RESULTS
	CONCLUSIONS
	REFERENCES



