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EXECUTIVE SUnnARY 

As part of the U.S. Navy's Installation Restoration Program, Phase 
I of the Contamination Assessment/Remedial Activities Investigation was 
conducted for the Sanitary Landfill (Site l), located on the Naval Air 
Station in Pensacola, Florida. This work was performed by Ecology and 
Environment, Inc., (E 6, E) under contract to the Southern Division, U.S. 

Navy, Naval Facilities Engineering' Command. 
The Sanitary Landfill occupies nearly 80 acres and is located 

approxiktely 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 A.C. 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 I 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 I 
fieldwork included a site reconnaissance, habitatlbiota 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. 

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



Sediment, surface soil, and groundvater contamination are present 
on and in the vicinity of Site 1 at clearly or potentially significant 
levels. Only low levels of surface wter contamination (chromium, zinc, 
and chlorobenzene) were detected locally; however, iron contamination at 
levels exceeding Florida standards, as vel1 as manganese contamination, 
ray also be present. 
associated vith disposal activities on or leachate migration from the 
landfill. Bowever; additional, perhaps ambient, sources of 
contamination also appear to be present. - 

E & E ’ s  Phase I investigation and those of previous rite investigations 
(Naval Bnergy and Bnvironmental Support Activity [NBBSA] 1983; Geraghty 
and Hiller [G & H) 1984; and G & H 1986) do not clearly indicate that 
extensive off-site migration of significant levels of contamination from 
the landfill has occurred. Eovever, sediments in adjacent surface vater 
bodies (including Bayou Grande) appear to have betn impacted by leachate 
migration, and significant levels of soil and shallov groundwater 
contamination are clearly present, at least locally, vithin and 
i d i a t e l y  adjacent to the landfill boundaries. The Phase I 
investigation results d s o  suggest that more extensive off-site 
migration of groundvater contaminants m y  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), 
total recoverable petroleum hydrocarbons (TRPEs), polynuclear aromatic 
hydrocarbons (PAHs), 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, 
CUI be attributed to leachate migration from the landfill via discharge 
of contaminated groundvater. 
especially in Bayou Grande sediments, could reflect the presence of 
other, perhaps ambient, sources of contamination in the site vicinity. 

compounds [VOCs], TRPHs, PUS, and/or phenols) vere detected at only two 
locations: 
the “collapse-feature depression” (northvest comer 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 

Host of the detected contamination is clearly 

Overall, the results of 

Eovever, PAB and TRPE contamination, 

Significant levels of surface soil contamination (volatile organic 

the “tar pit” (northvest corner of 1970s landfill area) and 

2 



other areas, identified on the aerial photographs but now covered over, 
where "concentrated" disposal of wastes might have occurred: 
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. 
analytical results, leachate migration beyond the landfill boundaries 
may be impacting subsurface aquifer matrix sediments below the water 
table. 

two "pits" 

Based on the EM-31 and EM-34 survey data and groundwater sample 

Metals (iron, manganese, and, in one sample only, arsenic), VOCs 
(benzene, chlorobenzene, vinyl chloride, trichloroethene, and tetra- 
chlorethene), PAEs-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. 
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. 

Shallow 

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. 
to exist between these zones across most of the site, and G 6 M (1986) 
detected high levels of benzene in two on-site deep well samples. 
contrast, only low levels of mostly volatile and baseheutral acid 
extractable organic tentatively identified compounds (TICS) appear to 
have been present in E & E's Phase I samples from the on-site deep 
wells. 

A downward hydraulic gradient appears 

In 

3 
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Eovever, the presence of even lov levels of these TICS, in 
combination vith the G 6 ll 1986 d8ta, the somawhat anomalous 
distribution of volatile halocarbons in E & E's Phase I 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. 

vicinity of Site 1. - 

Additional assessment activities vi11 be required at and in the 



1. INTRODUCTION 

This Interim Data Report presents the findings of the Phase I 
investigation activities performed for the Sanitary Landfill (Site l), 
located at the Naval Air Station (NAS) in Pensacola, Escambia County, 
Florida. 
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. 
administrative documents prepared by E 6 E for this project, which 
include the Project Management Plan, Site Management Plan, Generic 
Quality Assurance Project Plan (GQAPP), 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. 

This report has been prepared by Ecology and Environment, 

The investigation was conducted in accordance with the 

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). 
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 A.C. 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 landfill is inactive and currently has a dense vegetative 

1-1 
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The purpose of the Phase I investigation vas to identify principal 
areas and primary contaminants of concern at the site and to provide 
recommendations for subsequent phases of investigation. The Phase I 
fieldwork included a site reconnaissance, habitatlbiota 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 
d.termination of groundvater and surface vater elevations, groundvater 
flov direction, and hydraulic gradi.a<, was perforrad at the site 
recommendations for additional vork at this site are presented with this 
submittal under a separate cover. 

The 
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2.1 AERIAL PEOTOGUFE AND =STING 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. 
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. 
analysis are listed in Table 2-1. 
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. 

The aerial photograph analysis 

The aerial photographs and maps used in the 
The photographs and maps were 

2.2 SITB RBmNNAIssANcB 

A field reconnaissance survey was conducted on and around the site. 
Available aerial photographs and maps were used as guides in locating 
surface features. 
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. 

Visual inspections were made of surface conditions, 
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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. 
background were flagged and identified on a site map for future 
reference. 
detail and recorded in the field logbook. 

Areas with readings above 

All findings of the physical reconnaissance were mapped in 

2.3 BABITAWBIOTA 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 ASBBSTOS SURVEY 

An asbestos survey was conducted on site during the habitatlbiota 
survey. 
suspect building materials [(i.e., insulation, tiles, and shingles)] 
that could potentially contain asbestos. 

This survey consisted of [visually] locating and identifying 

2.5 W O V A  SURF- EHISSIOHS SURVEY AND PARTICU"E AIR SAW- 

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 BAOIATIOIO SllPvBI 

Following the establishment of the survey grid network (discussed 
in Section 2.7), a radiation survey was conducted using a Bicron 
Dicro-R-meter. 
6.3.[6] of the GQAPP. 
point, and readings were recorded in the field logbook. 

The survey was conducted in accordance with Section 
kasurannts were lade at each established grid 

2.7 GBopB15Icbt SURVEY 

conductivity surveys vcre conducted across the site and surrounding 
areas. The metal detector survey v.8 conducted using a standard, 
portable metal detector/pipe locator; the magnetometer survey w a s  

conducted using a Geomtrics G-856AX proton precession magnetometer; and 
the electromagnetic surveys were conducted wing Geonics, Ltd., En-31 
aad En-34 instruments. 
in this report as the En-31 and EM-34 surveys.) 

uus of exposed site debris, and leachate seeps w a s  obtained during the 
actual cstablishwnt of the survey grid network. 
information w a s  wed to further update the site u p .  

system over the study area. 

subdivided into four subsections (grids A through D) so that subgrid 
baselines could be established along existing roadways. Each subsection 
w a s  then gridded vith spacings based on 100-foot centers. 
transects were established using a transit survey instrument and flagged 
at 100-foot intervals. Bach grid subsection was referenced to an 
arbitrarily established origin point using a Brunton compass and tape 
musure. Grid points vere flagged and numbered as follows: 

Metal detector, magnetometer, .ad electromagnetic terrain 

(The electromagnetic surveys will be discussed 

Additional information on surface conditions, stressed vegetation, 

This additional 

The survey effort required the initial establishment of a grid 
To construct the grid, the site was  

Baseline 

Grid X, N (or S) n1 + yy, B (or V) n2 + 22, 

where : 
X = Grid letter; 
n1 = Distance in 100-foot increments north (N) or south (S) 

of the origin point; 
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= Distance in 100-foot increments east (E) or west (W) 
of the origin point; "2 

Figure 2-1 shows the location of the four survey grids and origin points 
established on Site 1 and surrounding areas. 
magnetometer, and EM-31 surveys were conducted by obtaining measurements 
at each 100-foot-interval grid coordinate. 
obtained at alternating grid coordinate locations with a spacing of 200 
feet. 
methodologies and data interpretation techniques discussed in Section 
6.2.1 of the GQAPP, with two exceptions: 
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. 

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. 

The metal detector, 

The EM-34 readings were 

The geophysical survey was performed in accordance with field 

1) during performance of the 

The effective exploration depth of the En-31 is approximately 3 

2.8 VllILITIBs SURVBY 
Prior to conducting any augering, boring, or drilling, E h E 

located all underground cables, pipes, utilities, and other subsurface 
features that could potentially be damaged, create a safety hazard, or 
otherwise hinder fieldwork. 
Pensacola Public Works and Southern Bell) were contacted to identify the 
location of all underground utilities in the site area. 
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. 
utilities and other obstructing features were marked with surveyor 
flags, fluorescent paint, or by other methods, as appropriate. 

The appropriate authorities (e.g., NAS 

In addition, 

The locations of all underground 

2-5 

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



906 0"00 

• 

• 
POND 

............... . 
\. 
\ 

SCALE , 
!CD: O&. __ ~==sa~ __ -===1~~A9rr 

• Eldang ,." ......... MIll ..... w.IIl .... .. Fence 

-+- EldIIIng P ...... c.p MIll .... w.II 

~ L..n-.8cIur.-y 

Figure 2-1 SURVEY GRID MAP - HAS PENSACOLA SITE 1 

2-6 

• 



2.9 DATA ANALYSIS 
Information obtained from the results of the above-described 

physical surveys was given primary consideration in the development of 
placement strategies for the Phase I temporary monitoring wells and 
surface water, sediment, and surface soil samples. Prior to 
establishing the Phase I temporary monitoring well locations or other 
sampling points, the results of the aerial photograph analysis, site 
reconnaissance, asbestos 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. 
locations and other sampling points, shown on Figure 14-2 of the work 
plan, were then revised, as appropriate upon approval by Southern 
Division.. 

The Phase I temporary monitoring well 

2.10 SURFACE UATKR SAWLING 
Thirteen surface water samples, plus one duplicate sample, were 

collected during the Phase I 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). 
necessary, a small boat was used to access desired sampling locations. 

When 

[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. 
the sampling zone by scuba divers. 
inverted, slowly uncapped, and slowly filled in order to minimize 
agitation of the sample. 

All sample bottles were transported to 
The sample bottles were then 

After filling, a l l  sample bottles were tightly 
capped prior to transport to the surface.] All sampling and equipment 
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decontamination activities were conducted in accordance with sections 
6.9.1 and 6.10 of the GQAPP. 
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. 

All surface water samples collected as 

2.11 SBDImNT SBllPLING 
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). 
sediment sample was collected from the sediment surface to a depth of 
approximately 4 inches. 
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. 
composition of bottom materials retrieved during sampling was recorded 
in the field logbook. 
nation activities were conducted in accordance with sections 6.9.2 and 
6.10 of the GQAPP. 
analyzed for the screening parameters listed in Table 2-2. 

At each location, the 

In areas where the water depth was greater than 

The 

All sediment sampling and equipment decontami- 

All sediment samples were shipped to E & E ' s  ASC and 

2.12 SURFACE SOIL SAWLING 
Fourteen surface soil samples, plus one duplicate sample, were 

collected at the locations shown on Figure 2-2. 
were collected as composites of five aliquots taken from within a 
50-foot-diameter area. 
of 0 to 6 inches belov land surface (BLS). At each location, the five 
aliquots were composited to yield a single surface soil sample. Two 
samplesI SO09 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 

Eleven of the samples 

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

The aliquots were 

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. 
samples were shipped to E i E ' s  ASC and analyzed for the screening 
parameters listed in Table 2-2. 

All soil 

2.13 TBWORARY XONITORING VELL INSTALLATION 
Twenty-eight temporary stainless steel monitoring wells were 

installed at the locations shown on Figure 2-2. 
originally planned temporary well TU003 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 GX05 in a submerged marshy area adjacent to North Pond. 
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. 
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. 
and equipment decontamination activities were performed in accordance 
with sections 6.6 and 6.10 of the GQAPP. 

It should be noted that 

Each well 

The 

All lithologic logging 

2.14 GROUNDVATER SAUPLMG 
2.14.1 Temporary Xonitoring Vells 

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. 
groundwater sample was collected immediately following well purging. 
All well purging and sampling activities were performed in accordance 

Twenty-eight groundwater samples, plus two duplicate samples, were 

Each 
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vith sections 6.8 and 6.11 of the GQAPP. 
performed in accordance with Section 6.10 of the W P .  
groundwater shples collected from the temporary monitoring wells were 
shipped to E d E's ASC and analyzed for the screening parameters listed 
in Table 2-2. 

Equipment decontamination vas 
All of the 

2.14.2 Bxisting Pexnnent Monitoring Vella 

collected from 15 of the 16 existing permanent monitoring wells located 
Fifteen groundvater samples, plus two duplicate samples, were 

on or in proximity to Site 1 (see Figure 2-2). 
( ~ ~ 0 3 )  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 saapling. 
sample was collected immediately following well purging. 
purging and sampling activities were performed in accordance with 
sections 6.8 and 6.11 of the GQAPP. 
perforwd in accordance vith Section 6.10 of the GQAPP. All of the 
groundvatcr samples collected from the existing -11s 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 (Tcfi) and other parameters listed in Table 
2-2. 
Environmental Pollution, Inc., (CBP) located in Santa Fe, New Hexico. 
All other analyses were performed by E i E's bSC. 

The sixteenth well 

Each groundwater 
All vel1 

Equipment decontamination was 

Gross alpha radioactivity analyses were performed by Controls for 

2.l5 ~ L a I C I s s s E S s ) I E R T  

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. 

measured, using a spirit level and tape measure, relative to the top of 
a driven reference stake located adjacent to each well. 
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. 

Wellhead-TOC elevations for the temporary monitoring wells were 

Static 

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. 
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. 

One set of surface 

2.16 FIELD QUIILITI ASSURANCB/QUALITY CONTROL (WW) 
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. 

2.16.1 Field OA/W Samples 
Field QA/QC samples were prepared for all samples collected at Site 

1 during the Phase I 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 6r E's ASC for 
analysis. 
the GQAPP. 
analytical parameters are listed in Table 2-2. 

Sample management was performed as specified in Section 7 of 
The collected field QA/QC samples and corresponding 
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2.16.2 Decontamination Rocetlutw 
All equipment used during field activities w a s  decontaminated in 

8ccordance with Section 6.10 of the GQAPP. 

2.17 I N V B S T I G A T X O N - ~  UASTZ 
Excess soil material generated during temporary monitoring well 

installation activities w a s  temporarily 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 vas placed in 
55-gallon drums, sealed, labeled, and moved to a central area on the 
site. 
type of material contained in the drum. 

monitoring vells was placed in 55-gallon drums, sealed, labeled, and 
moved to a central art. on the site. 
listing the site number and the type of material contained in the dnu. 

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

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 IUS Pensacola. 

Each drum has a painted-on label listing the site number and the 

All water generated during purging of the existing pe-ent 

Each drum has a painted-on label 

Potentially contaminated clothing and disposable materials, wastes 

. 
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3. RESULTS 

3.1 ABRIAL PHoMGBdpH AND EHSTIEE DATA AIULYSIS 

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. 

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. 
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). 
capped disposal cells are visible in the southwestern portion of the 
disturbed area where landfill activities were being conducted. 

Review of the January 3, 1958, aerial photograph indicated that 

The landfill area extended 

Filled and 

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. 
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. 
Geophysical Survey Grid A (see Figure 2-1). 
activities were being performed at this time. 

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 

Thin, patchy vegetation was present on the 

This area is represented by the northern portion of 
No other landfill 

Review of the October 8, 1964, and March 25, 1968, aerial 
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castward 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. 

dirt road ("poverline" 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. 
in the area near North Pond and Bayou Grande Pond wed during the 
19603, 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 comer of the area represented by Geophysical Survey Grid D 
(8- figure(8) 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 tvo similar, dark, 
linear features located near the vestern 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- 
utely 1,450 feet vest of John E. Tower Road and 580 feet south of 
"poverline" road. 
long and 15 feet vide and is located approximately 1,350 feet vest of 
John H. Tover Road and 1,OOO feet south of RpoverlineR road. 
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). 
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- 

Reviev of the April 6, 1970, aerial photographs revealed that a 

Landfill activities hd been completed 

The southernmost feature is approximately 40 feet 

The 

The northern portion of the 

* 
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appearing depression area had been filled in with rubble and soil 
aaterial from the southern terminus northvard. Also visible on the 
April 6, 1970, aerial photographs is a m r o v ,  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. Tover Road and 
approximately 380 feet south of npowerlinen road. 

Reviev of the Hay 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. 

vere being conducted in the southern third of the 1970s landfill area 
within Geophysical Survey Grid D (see Figure 2-1). 

cover had been removed from the previously undisturbed northern third of 
the 1970s landfill area in preparation for disposal activities. 
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 "povcrlinen road, is also visible in these photographs 
[(see Figure 3-11]. 
75 feet vide. 

- 

The b y  4, 1973, photographs also indicate that landfill activities 

In addition, ground 

An 

This dark feature covered an area 200 feet long and 

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 opowerlinew 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. 
active 1970s landfill area was sparsely covered by low-lying vegetation. 
In addition, an unpaved road ("picnic area" road) is present in the 1976 

The previously 

photographs and extends from the northern end of John 8.  Tower Road 
northwestward to a location on Bayou Grande several hundred feet north 
of North Pond, where a small building was present. 
extended into Bayou Grande was also present near the small building. 
dark circular feature was present within a cleared area that extended 
along the south side of "picnic area" road for approximately 600 feet. 
The dark feature was located approximately 100 feet southeast of the 
small building near Bayou Grande. 

Review of the Hatch 9, 1981, aerial photographs indicated that no 

A small pier that 
A 

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. 
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. 

In 

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. 
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, 

These potential 
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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,OOO 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 in the area encomp.ssed by Grid 8. 

3.2 SITB BECOIPIILI- 

During the site reconnaissance, visual inspection vas made of Site 
1 and surrounding areas. 
identified from the aerial pbotognph analysis and tha site 
nC0nnrissance.l In general, the 1960s and 1950s landfill areas and 
surrounding areas are thickly vegetated vith mixed pine and hardvood 
trees. The 1970s landfill area has been planted vith pine trees. 
area within the northeastern portion of the site is covered primarily by 
brambles and scrub vegetation. The boundary of the entire landfill area 
was identified on the basis of the location of abrupt vegetation 
changes, debris piles, scarps, and hummocky terrain. Bxposed rubble, 
metallic debris, and trash are sporadically exposed at the surface over 
the entire landfill. 

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. 
boundary of this area of the landfill, adjacent to John E. Tower Road, 
taechanical debris and rubble are present. 

An apparently unexcavated area is 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. 
planted pine trees and lov-lying vegetation cover this area. 
addition, the area contains numerous piles of construction debris, 
rubble, and metallic rubbish. I-iately south of the 1970s landfill 

[Figure 3-1 p m t s  the principii features 

An 

The 1950s landfill area is covered with light tan quartz sand. 

Near the eastern 

Scattered 
In 
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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. 

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 

Soils within 

, 
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drainage features are present on the 1960s landfill area. 
stream bed, however, parallels the northeastern landfill boundary and 
empties into the southern end of Bayou Grande Pond. 
extends from an area approximately 100 feet northeast of permanent 
monitoring well GH03. 

A picnic area is present in the area adjacent to monitoring well 
cm)4. 

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 low 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. 

and surrounding areas, four areas that exhibited evidence of potential 
contamination were identified on and adjacent to the landfill. The 
first area was  an approximately 30-foot-long, 15-foat-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. 
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, 
w a s  located in the northwestern portion of the 1970s landfill area 
approximately 1,580 feet west of John E. Tower Road and 420 feet south 
of "powerline" road. 

A small, dry 

The stream bed 

The picnic area is comprised of buildings 3487 and 3554, an 

During the establishment of the survey grid system across the site 

In 

The exposed tar-like material in this trench is 

3-8 
. 0 ? 8 @ 9 1 4  [Boli items cnclosed in brackets deaote 

chaugw to the last version of aocPrntJ 



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

The thirii 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 GM38. 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. 
smll 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 
GH39, 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 habitatlbiota survey. 

The second area is a 

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 was still active and therefore could not be 
located during the site reconnaissance. 

- 

3.3 HAEXTAWBIOTA SREVBY 
Site 1 encompasses several discrete aquatic, vetland, and 

terrestrial habitat types (see Figure 3-(2)). 
landfill area is covered by planted pines of various ages which provide 
habitat for many woodland birds, reptiles, amphibians, and small 
-1s. 
with comaon ragweed (Ambriosia artemisiifolia), camphorveed (Eeterothec 
subaxillaris), morning-glory (Ipomoea trichocarpa), Richardia sp., and 
goldenrod (Solidago sp.) comprising the groundcover. Wortheastern 
portions of the landfill support sand pine scrub conunities that are 
dominated by sand pine (Pinus clausa), longleaf pine (P. palustris), and 
turkey oak (Ouercus laevis) in the canopy. Sand pine and turkey oaJc are 
subcanopy dominants, and horseveed (Conyza canadensis), saw palmetto 
(Serenoa repens), and young live oak ( 0 .  virginiana) comprise the 
groundcover dominants. 
site. Located in the northeastern portion of Site 1, this wetland was 
aupped by the U.S. Fish and Vildlife Service as a scrub shrublemergent 
wet land. 

A majority of the 

Slash pine (Pinus - elliottii) is the dominant canopy species 

- 

- 
One small vetland habitat was identified on 

The northernmost boundary of the 1950s landfill area is demarcated 
by a row of old oak trees. 
cleared in 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 conunity is characterized by sand pine 
and turkey oak. This area provides a suitable habitat for gopher 
tortoises (Gopherus polyphslus),.bec8use the area includes well-drained 
sandy soils that facilitate burrow formation, abundant herbaceous 

The 1950s landfill area was partially 
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groundcover, and an open canopy coupled vith sparse shrub cover. 
mpher tortoise vas observed in this area. 
species of special concern in Florida and is under reviev for federal 
protection status by the U.S. Fish and Wildlife Service. 

One 
The gopher tortoise is a 

Several sensitive areas adjacent to Site 1 vere identified and m y  
be affected by contaminated surface vater or groundwater discharge from 
the site. 
3-(2]) has been impounded by construction of the road bordering the vest 
side of the golf course. 
overlying the sediments and vegetation bases. 
stained shells vere observed in the drainage areas. 
include common cattail (Typha latifolia), blue mistflover (Bupatorium 
coelestinua), climbing hemp-vine (Hikania scandens), and savgrass 
(Cladium janaicense). Notably, approximately 30 individuals of Carolina 
lilaeopsis (Lilaeopsis carolinensis), a federal candidate plant species, 
vere observed at the southern end of the pond. 

(Polygonella macrophylla) vas observed at tvo locations i n  the pover 
line right-of-vay immediately vest of the landfill (see Figure 3-1). 
This species is also listed as threatened by the state of Florida. 

the landfill (see Figure 3-(2)) exhibit the s a w  orange discoloration as 
vater in the impounded drainagevay described above. Dominant vegetation 
include southern magnolia (Xagnolia virginica), black titi (Cliftonia 
wnophylla), fetterbrush (Lyonia lucida), Sweet gallberry (Ilex 
coriacea), and s v u p  titi (Cyrilla racemiflora). 

Tvo 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 (Juncw rouerianus) 
along with switchgrass (Panicum virgatum), savgrass (Cladium 
jauicense), and fringe rush (Fimbrirtylis casturea). 
snails, and polychaetes comprise an active benthic community. 
identified during the survey include Florida crovn conch (Hclongena 
- COEOM), marsh periwinkle (Littorina irrorata), olive nerite (Neretina 
racliva), moon snail (Polinices sp.), and Atlantic ribbed mussel 
(Geukcnsia demissa). Birds, including herons, ducks, and egrets, vere 

A natural drainagevay located east of the site (see Figure 

An orange floc of unknown origin vas observed 
Turtle8 vith orange- 

Dominant vegetation 

Another federal candidate species, the large-leaved jointveed 

Vater, sediment, and vegetation from a sveetbayltiti svamp vest of 

- 

Crabs, bivalves, 
Ilollusks 
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found utilizing this habitat (see Appendix A).  

mammals, such as raccoons, feeding in the area was observed. 

Evidence of mobile small 

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 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. 
feeding primarily on bivalves in the marsh area was observed. 
identified during the survey include Florida crown conch, marsh 
periwinkle, olive nerite, atlantic ribbed mussel, and Carolina marsh 
clam (Polymesoda caroliniana). 
willow (Salix - nigra) and southern magnolia (Magnolia virginiana) is 
located at the southwestern boundary of the emergent marsh. 

The boundary separating 

Evidence of small mammals 
Mollusks 

A forested wetland dominated by black 

A third emergent marsh is located along the margin of Bayou Grande 
northwest of Site 1 (see Figure 3-(21). 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 is 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). 
focused on the western drainage ditch flowing into Bayou Grande. 
Vegetation includes needlerush, marshhay cordgrass (Spartina patens), 
snowbush (Baccharis halimifolia), and broomsedge (Andropogon sp.). 
Reptiles, including cottonmouth and copperhead snakes, toads, and frogs 
were observed along the grassy drainageway. 
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). 

boundary of the landfill and the northern boundary of the 1950s 

The habitat and biota survey of this area 

At the entrance to Bayou 

A scrub shrublemergent wetland is located between the southern 
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landfill area. 
camphorweed (Pluchea rosea), flat-top goldenrod (Buthmia minor), 
broomsedge (Aridropagon 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 (Hyrica carifera). 
the subcanopy are sparse. 

chuacterized either by slash pine or sand pine/turkey oak scrub 
corunities. 
tortoise (Gophenis polypheaus), a species of special concern in Florida 
urd under review for federal protection by the U.S. Fish and Uildlife 
Service. 
northeastern portion of Site 1. 
seven wetland areas; an orange floc w a s  observed overlying water, 
sediment, and vegetation bases in three of these wetlands. 
candidate species were observed in habitats adjacent to the site: 
Carolina lilaeopsis (Lilaeopsir carolinensis) in the eastern drainagevay 
wetland and large-leaved jointweed (Polygonella macrophylla) in the 
poverline right-of-vay west of the site. 

The groundcover is dominated by blackberry (Rubus sp.), 

Both the canopy and 

In su..ary, on-site habitats are primarily forested areas 

The latter provides suitable habitat for the gopher 

One scrub shrub/emergent wetland is located in the 
Adjacent sensitive features include 

Two federal 

3.4 AsBBsms StlRvm 
[An asbest- mrvey m a  copdpctd at Si te  1 as set forth in Section 
No asbestos-containing materials were identified either on Site 1 2.4.) 

or in surrounding areas. 

3.s SuRFm B w I ~ o l s s  StlRvm Am PARTICULATB Am SmmJIWG 
Figure 3-[3J shows the locations of elevated surface emission 

readings detected on site. Grid coordinates and corresponding surface 
aissions survey readings are presented in Appendix B. 
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 
1.0 and 20 ppm above background. 
area of elevated readings observed in the 1950s landfill area, no 

Background 

With the exception of the southernmost 
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Figure 3-3 SURFACE EMISSIONS SURVEY, PARTICULATE AIR SAMPLING LOCATIONS, 
AND RADIATION SURVEY MAP - NAS PENSACOLA SITE 1 
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obvious, potential organic vapor sources were identified in the areas 
where the elevated organic vapor concentrations were measured. 
remuins 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. 
in more detail in Section 3.7. 

The 

This area is described 

On November 14, 1990, a Hini-Ram particulate air monitoring device 

[Figure 3-3 sbars the p u t i d t e  air suplw loutioa8.J 
m a  wed to determine if Site 1 could represent a source of particulates 
in the air. 
During the test, the wind was blowing-from the northeast at 2 to 5 miles 
p.r hour (aph). 
intervals at eight locations in the site vicinity. 
u d e  at the following locations: 
picnic area located adjacent to the northeast corner of the landfill 
[(Urn)]; north of vel1 GH33, at the intersection of mpovcrlinew road and 
tbe 63133 access trail ([an;] see Figure 1-2); [nar permmatt 
monitoring vells -3 d Q444, located 011 the northeast side of the 
laodfill (W2);J near penanent monitoring well a 3 5  [(arZ)J; near 
penanent monitoring well GH39 [(m)]; a position approximately [2,100] 

feet [vest-southvest] of the Taylor Road/John E. Tower Road intersection 
near the southvestern boundary of the landfill [(m)]; the west side of 
John E. Tower Road 700 feet north of the Taylor Road/John E. Tover Road 
intersection [(Wi)]; and the north side of Taylor Road 1,OOO feet west 
of the Taylor RoadIJohn E. Tower Road intersection [(nCr4)]. Time- 
veighted average (=A) particulate concentrations measured at these 

3 3 eight locations vere 0.07 milligram per cubic meter (w/m ), 0.08 mg/m , 

Airborne Particulates vere wasured over 15-minute 
Herrsuruents were 

30 feet south of Bayou Grande at the 

3 3 3 3 0.09 mg/m , 0.09 mg/m , 0.15 mg/m , 0.10 . g / m  , 0.09 ag/m3, and 0.08 
3 

-/ma, respectively. 
at the [three] upvind locations was O.[lO] -/a . 
particulate concentrations measured at the [three] downvind locations 
was 0.1091 mg/m . 
not appear to be a significant source of airborne particulates. 

The average TUA particulate concentration measured 
3 The average TVA 

3 Based on these measured concentrations, Site 1 does 

3.6 RADIATIoIoSORVBT 

Background (-1 radiation levels measurd at NAS Pensacola 
during performance of the Site 1 radiation survey were 3 to 5 
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microroentgens per hour (vR/h). 
Appendix B), low level readings [ranging from background to 11 W/h] 
were recorded-across the landfill, indicating that a significant 
radiation problem is not present at Site 1. 
levels, ranging from 4 to 11 W h ,  were detected in the 1960s landfill 
area. In addition, slightly elevated radiation levels, ranging from 3 
to 4 W 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. 

As shown on Figure 3-[3] (see also 

Slightly elevated radiation 

3.7 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. 
readings for the metal detector survey are presented in Appendix B. 
grid coordinates and associated readings for the magnetometer, EM-31, 
arfd EH-34 surveys are presented in Appendix C. 
grid system is illustrated on Figure 2-1. 

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. 

The grid coordinates and associated 
The 

The geophysical survey 

Overall, the results of the geophysical survey indicate that buried 

3.7.1 Hetal Detector Survey 

across Site 1 and surrounding areas. 
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 

Figure 3-14) presents the results of the metal detector survey 
Large areas of buried 
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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). 
metal debris was evident on the surfaces of the 1950s and 1960s landfill 
areas, but not on the surface of the 1970s landfill area. 

It should be noted that 

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 Hagnetometer Survey 

units of gammas x 100) observed across Site 1 and surrounding areas. 
Numerous moderate [(SO0 to 1,0oO gammas)] to strong [(l,0oO 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. 
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. 

Figure 3-[SI shows the contoured total magnetic field values (in 

A linear, 

3.7.3 Bn-31 Survey 
Figures 3-[6] and 3-17] summarize the results of the EM-31 survey 

across Site 1 and surrounding areas. [Background Bn-31 readings 
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recorded at the site ranged from 4 to 7 millimhos per meter (..hos/m).] 
Figure 3-(71 identifies areas where anomalous 0 1 0  mmhodm) electro- 
magnetic conductances were recorded in the horizontal coplanar mode 
(exploration depth approximately 3 meters [9.8 feet]). 
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. 

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 C). 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 C). 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. 
probably reflect intrusion of saline water. 

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. 
abandoned drainfield is supported by the linear magnetic anomaly 

Figure 3-(7) 

As shown on figures 3-(61 and 3-[7], areas of anomalous electro- 

The high EM-31 readings along Bayou Grande 

The anomalies observed in the area between the 1970s landfill area 

The potential presence of the 
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detected between Beaver Pond and Golf Course Pond (see Section 3.7.2). 
However, the broader extent of this area of anomalous electromagnetic 
conductance revealed by the deeper vertical coplanar d e  survey 
supports the probability of leachate migration. 

the 1970s landfill area w a s  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. 
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. 

electromagnetic conductances observed in these areas can probably be 
attributed to the presence of subsurface utilities. 
auomalous areas extend immediately vestward of the landfill boundary and 
are most clearly evidenced on the deeper vertical coplanar mode survey. 
These areas could reflect leachate migration from the 1970s landfill 
area. 

The vesternmost of the three anomalous En-31 reading areas west of 

The remaining anomalous 

~ 

Elevated 

The remaining tvo 

3.7.4 I#-34 surocg 
The effective exploration depths of the En-34 horizontal coplanar 

d e  10 meter and 20 meter intercoil spacing surveys are approximately 
7.5 meters (24.6 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 En-34 10-meter and 20-meter spacing surveys 
generally agree vith the results of the En-31 surveys. 
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. A ~ O M ~ O U S  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- 

Anomalous 
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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 EYDROUKIC ASSBSSl¶ENT 

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 TWO20 near the east-central edge of the 1950s 
landfill area. 
wells installed at Site 1 are presented in Appendix D. [OVA readirrgs 
taken in the open borehole during drilling ranged from 0 to 400 ppm. 
The OVA readings for the boreholes are also presented in Appendix D.] 

The lithologic logs for the 28 temporary monitoring 

3.8.2 Water Levels and GroundwaterISurface 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 bodies, 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 (GH43, 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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approximately 3 feet BLS (vell Gn43; northvest comer of landfill) to 15 
to 16 feet BLS (vells a44 and M45;  northeast corner of landfill and 
southern end of the 1970s landfill area, respectively). 

Figure 3-[SI 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. 
permanent vell water 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 
.usured on the same date. 
elevations for the three permanent deep vells in the site vicinity 
(GH43, GH44, and Cn45). 

within the landfill is to the north-northvest tovard hrth 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 northvesterly shallov groundvater flov 
coaponents 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. 
previously reported by Geraghty and Hiller (G b H 1986). 

vells in the site vicinity (GH43, GX44, and 6x45; see Figure 3-19] 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, vith a very flat (<0.001) horizontal hydraulic 
gradient. 
in this zone. Eovever, 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 

Figure 3-(9) illustrates the 

Figure 3-(9) also shovs the vater level 

Figures 3-(8) and 3-(9) both indicate that shallov groundvater flov 

All of these results are generally consistent vith those 

Based on the vater level elevations in the three permanent deep 

G 6 H (1986) previously reported a southerly flov direction 
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GH45 (107 feet BLS) compared to the depths of wells GH43 and GH44 (60 to 
70 feet BLS). 

As indicated on Figure 3-(91 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. 
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 GHO5/GH43 exhibits a higher water level elevation in the deeper 
well (1.46 feet above HSL). 
hydraulic gradient at well cluster GH05/GH43 probably reflects discharge 
of shallow groundwater into nearby Bayou Grande. This conclusion is 
consistent with the steeper downward hydraulic gradient exhibited by 
well cluster GH31/GM45, which is located further away from Bayou Grande, 
although the much deeper completion depth of well 61145 (107 feet BLS) 
must be considered an unknown variable. 

Shallow and deep well clusters GH03/GM44 and GM31/GM45 both 

The presence of an apparent upward 

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. 
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 is probably also tidally influenced at higher tide levels. 

The high tide and the low tide water level elevations 

The direction of surface water flow at high tide and at low tide 
was observed on Harch 12, 1991, in tidal channels connecting Bayou 
Grande Pond, Golf Course Pond, and North Pond with Bayou Grande. 
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. 
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. 
Pond appears to contain only discharged surficial zone groundwater. 

During 

Eowever, Bayou Grande water probably also flows into Bayou Grande 

Beaver 
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3.9 -CAL AmL- 
(The folloving section p n s c n t s  the results of the laboratory 

analyses of the surface vater, dirmt,  soil, a d  groundmter samples. 
The specific analytid parameters .ad puawter groups are listed or 
refennced in Table 2-2.) 

3.9.1 Surface Water 
Table 3-4 summarizes the analytical screening results for surface 

water samples collected at Site 1. 
the surface water samples collected at the site. 
m y t i c a l  screening results for surface water samples are presented in 
Appendix B. 

zinc) 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 groundvater samples 
collected from the on-site permanent monitoriG wells (see Section 
3.9.4.3) and the orange discoloration observed in the site vicinity 
surface water bodies (see sections 3.2 and 3.3), elevated concentrations 
of two other metals (iron and manganese) MY also be present in the 
surface vaters near Site 1. Chlorobenzene was detected only in the 
samples from North Pond. 
(TRPBs), phenols, pesticides, and polychlorinated biphenyls (Pas) were 
not detected in any of the surface vater samples. 

Figure 3-(10) shovs the locations of 
The complete 

In general, only low concentrations of tw metals (chromium and 

Total recoverable petroleum hydrocarbons 

3.9.1.1 Metals 
As shown on Figure 3-(lo], lov levels of zinc (< - 100 micrograms per 

liter fvg/L]) vere detected in all surface vater samples with the 
exception of samples moO3 and moO5, collected from Bayou Grande, and 
samples SV014 and SV015, 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 vel1 belov the Florida 
Department of Environmental Regulation (FDER) Class I11 Surface Uater 
Ouality Standard (Harine) of 1,OOO vg/L (Chapter 17-302, Florida 
Administrative Code (PAC]). Eovever, the tvo surface vater samples 
collected in and upstream of Beaver Pond (SV009 and SV010, respectively) 
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both exhibited zinc concentrations slightly above the PDER Class I11 
Surface Vater-Ouality Standard (Prcshvater) of 30 ug/L (Chapter 17-302, 
PAC; see Figure 3-1101). 

As shown on Figure 3-[lo], lov levels of chromium vere detected in 
only five of the surface vater samples. 
detected chromium concentrations vere vel1 belov the FDER Class I11 
Surface Water Quality Standard (brine and Freshwater) of 50 ug/L 
(Chapter 17-302, PAC). 

As noted above, iron and unganesc 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: 
bodies (see Section 3.8.2.1); 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 
3.9.4.3); 3) and the observed orange discoloration of sirface vaters, 
sediments, and vegetation (see sections 3.2 and 3.3) are characteristic 
of iron-staining. No FDER Class 111 Surface Water Quality Standard 
( W i n e  and Preshvater) exists for manganese (Chapter 17-302, PAC). 
Eovever, base on the detected groundvater concentrations, the FDER Class 
111 Surface Vater Ouality Standards for iron (1,OOO ug/L in freshvaters 
and 300 ug/L in marine waters) could be exceeded in the surface vaters 
near Site 1 (Chapter 17-302, PAC). 

In all five samples, the 

1) shallow groundwater discharges into these surface vater 

3.9.1.2 VOCS 
Chlorobenzene w a s  the only VOC detected in 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 
ug/L. 
compound (Chapter 17-302, PAC). 

No FDER Class 111 Surface Water Quality Standard exists for this 

3.9.2 Sediment 
Table 3-5 summarizes the analytical screening results for sediment 

samples collected in the vicinity of Site 1. 
3-13] show the locations of the sediment samples collected in the 

Figures 3-11, (3-12, and 
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Table 3-5 

e 

sarplo mumbor (Loca t ion)  

Pacam*toc 
tD.t.ctiom P o l s w o l  POlSDOO2 PO 1 SDOO 3 PO LSDOO 4 PO 1SDOO 6 PO 1 SDOO 7 PO lSDOO8 POlSD005 

Limit (SW01) (SD002) (SW03) (SDOOI) (SDOOS) (SD006) (SD007) (SDOO8) 

ch c omi um 
Zinc 
Load 
Cidmium 
copp. c 

1 
2 
4 

0 ..5 
2.5 

1.9 
3 .O 
5.1 - - 

1.1 - 1.2 
3.0 2.5 2.3 - - 10 

1.7 7.9 3.4 6.2 - 34 26 8 .9  -- 92 35 - 7.5 11 - 6.2 2.7 

- -- 

TRPIIS 5 230 - 6.7 -- 5.2 14 

Nothylono Chlocido 
(rg/kg) 1,000 

Total  PAIIs as Bonro- 
a-py~.no (iWkg1 1,000 1 , 400 1,600 1,200 (Lt 1 , 200 6,100 1,600 

Phon018 as Tcicbloco-  
phonol (cg/kg) 2.0001 - 5.800 5,100 - 
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1 6 . 7  
1 7 . 0  
4 

0.s - 
1.5 - 

4 . 9  6 .1  19 
6 . 0  140 37 
I 64 - - 0.63 - 
.- 4.8 4 . 6  

21 2 . 7  2 .0  
41 3 . 7  3 .2  - - - - I - 
4.8 I - 

18 
26 
28 

6 .4  
- 

Cw: 
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Figurn 3-13 PAH AND PHENOL CONCENTRATIONS IN SEDIMENT SAMPLES - 
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vicinity of the site. 
sediment samples are presented in Appendix F. 

of Site 1 exhibited elevated concentrations of metals, TRPBS, Pus, 

The complete analytical screening results for 

In general, one or more sediment samples collected in the vicinity 

and/or phenols. Hethylene 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 in the associated laboratory method blanlrs 
(see Section 3.11.2). 
the samples. 

Pesticides and PCBs vere not detected in any of 

3.9.2.1 Hetals 
Figure 3-(12) shovs the distribution of total metals concentrations 

in the Site 1 sediment samples. 
low total metals concentrations (< - 15.1 micrograms per kilogram 
[vg/kg]). Eowever, both samples from North Pond, the two southernmost 
samples from Bayou Grande Pond, and the southernmost sample from Golf 
Course Pond exhibited much higher total metals concentrations (>65 

vg/kg). 
in sample SDOll from the northeastern end of North Pond. 

[ P i m e  3-11 illustrates the distribatiua of the chraium and lead 
eonccntratioas 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 vith respect to surface waters, the sediment samples MY 
also contain elevated levels of iron and manganese. 

Host of the samples exhibited fairly 

The highest total metals concentration (216 ~yy/kg) w a s  detected 

3.9.2.2 TRPlh 
Figure 3-(12) shovs the distribution of TRPE concentrations in the 

Site 1 sediment samples. The highest TRPB concentration (230 milligrams 
per kilograa [mg/kgJ) was detected in the eastemmost Bayou Grande 
sample, SDOO1. Hoderately elevated TRPE concentrations (14 to 33 mg/kg) 

were detected in both samples from North Pond, the northernmost sample 
froa Bayou Grande Pond, all three samples from Golf Course Pond, and the 
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sample collected upstream from Beaver Pond. 
samples, TRPBs were present at low levels or were not detected. 

In the remaining six 

3.9.2.3 P U S  
Figure 3-1131 shows the distribution of PAE concentrations in the 

Site 1 sediment samples. 
in all but one of the samples. 
ug/kg) was detected in the southernmost sample from Bayou Grande Pond, 
SDO06. 
only in five other samples (four from Bayou Grande and one from Bayou 
Grandc Pond). 
the southernmost Bayou Grande Pond sample, SD008, but at concentrations 
below the detection limit of 1,000 vg/kg. It should be noted that PABs 
were reported as benzo-a-pyrene for laboratory reporting purposes; 
however, PARS other than benzo-a-pyrene may be present in the samples. 

At least trace levels of PAHs were present 
The highest PAR concentration (6,100 

Quanitifiable levels of PAHs (1,200 to 1,600 pg/kg) were present 

PAEs were detected in all of the remaining samples except 

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 pg/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. 
detected in the Golf Course Pond sample, SDO15. Trace levels of phenols 
(<1,000 vg/kg) were also detected in Golf Course Pond sample, SD014. It 
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. 

The highest phenol concentration (9,600 vg/kg) was 

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. 
screening result's for surface soil samples are presented in Appendix G. 

and/or phenol concentrations were detected in one or more of the surface 

The complete analytical 

In general, low metal concentrations and elevated TRPB, VOC, PAH, 

. 
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Samplo Uumbor (Location) 

Paramotor 
[Dotoction Pols009 PO1SO10 POlSOlOD' PO1SOll Pols012 POlS013 POlS014 

Limit (SO09 ) I SO10 ) (solo) (5011) (5012) (S013) (SO14 ) 

. Chromium 
Zinc 
Load 
Cadmium 
Copper 

fRPHS 

Toluono (pg/kg) y gthylbonzone (pg/kg j 
*. Total Xylonos (rg/kg) 

1 
2 
4 

0.5 
2.5 

5 

1,000 
1,000 
1 000 

Mothylono Chlorido 
I r W k 9  J 1,000 2.000 

Total PAH!, as Bonze- 
a-pyrono (rg/kg) 1,000 -- 

Phanols as Trichloco- 
phon01 (rg/kg) 2,0001 

5.4 
2.7 
0.2 
I - 
12 

I -- 
e 

6 .7  
3.6 

1.4 
- 

16 . 000 

1,400 -- 
e 

3,600(8)  1 9 , 0 0 0 ~ 8 ~  6 , 0 0 0  

- -- - .  

22,000 -- 

BI 
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soil samples collected at Site 1. 
in any of the Site 1 surface soil samples. 

Pesticides and PCBs were not detected 

3.9.3.1 Metals 
All of the surface soil samples exhibited fairly low total metal 

concentrations (< - 44 mg/kg). The highest concentration (44 mg/kg) was 
detected in sample S005, collected from the "tar pit" located near the 
northvest corner of the 1970s landfill area. 
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. 

[Figures 3-14 and 3-15 

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 3-6). Of the detected metals, lead was 
present at the highest concentrations: 24 mg/kg in sample SO05 and 20 
mg/kg in sample SOO9, which was collected within an area of stressed 
vegetation near the east-central edge of the 1970s landfill area. 

3.9.3.2 TBPHS 

Figure 3-(16) shows the distribution of TRPH concentrations in the 
Site 1 surface soil samples. 
detected in sample SO05 (330,000 mg/kg) and sample SO12 (16,000 mg/kg), 
collected from the "collapse-feature depression" in the northwest corner 
of the 1950s landfill area. 
soil samples exhibited low to moderately elevated TRPH concentrations, 
randomly distributed across the site. 

The highest TRPH concentrations were 

All except one of the remaining surface 

3.9.3.3 vocs 
As shown on Figure 3-[17], VOCs were detected in surface soil 

samples SO05 and S012. Sample SO05 exhibited a high concentration of 
xylenes (39,000 ug/kg) and lower levels of ethylbenzene (6,200 vg/kg) 
and toluene (1,400 Gg/kg): Sample SO12 exhibited toluene only (1,400 
clglkg) .  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 pg/kg. 
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. 
contrast, sample SO12 from the "collapse-feature depression" in the 
1950s landfill area exhibited a methylene chloride concentration of 
19,000 pg/kg, significantly above the level detected in the associated 
laboratory method blank. 
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 pg/kg) was detected in nearby 
surface soil sample SO13 (see Table 3-6 and Figure 3-[17]). 

In all but one of the samples, 

In 

Although this occurrence probably still repre- 

3.9.3.4 P U S  
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 SOO1, 
collected in the 1960s landfill area; and sample Solo, collected at the 
southern end of the 1970s landfill area. Elowever, PAEs were present at 
only trace levels (<1,000 vg/kg) in samples SO01 and Solo, but sample 
SO05 exhibited a clearly elevated PAH concentration of 26,000 vg/kg (see 
Table 3-6). 

3.9.3.5 Phenols 
As shown on Figure 3-(171 and in Table 3-6, phenols were detected 

at very high concentrations in only two of the Site 1 surface soil 
samples: sample SO05 (2,500,000 vg/kg) and sample SO12 (22,000 pg/kg). 
Both of these samples also exhibited elevated concentrations of other 
organic contaminants, as discussed above. 
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3.9.4 eouDdw8tar 
3.9.4.1 Field Purraters 

Table 3-7 lists the groundwater pE, temperature, and specific 
conductance values measured in groundvater samples from the Site 1 
temporary and permanent monitoring wells. 
measureaents for these vell samples (including the lov pE values) are 
vithin the reported range of values for ambient groundvater in Escambia 
County (Clemens -- et al. 1989) vith one exception. 
p8 value (1.86) vell klov the range of Bscambir County ambient ground- 
vater pE values (Cl- 9 g. 1989). 
@I observed in vel1 TWO14 is unknown. 
m m g d  from 1.86 to 7.44.) No floating [ d J o r  (8-J immiscible 
hydrocarbons were observed in any of the vells. 
mmitoring vell inforantion, including field parameter and groundwater 
elevation data, are presented in Appendix D. 

The field parameter 

Well '171014 exhibited a 

The cause of the lov groundvater 
[pB w8hnes obfmmed rt the site 

The temporary 

3.9.4.2 Analyticif Scrnniry Puulrtcra 

groundwater samples collected from the 28 temporary monitoring vells 
installed in the vicinity of Site 1. 
locations of the temporary monitoring vells. 
screening results for the groundwater samples are presented in Appendix 
E. 

Table 3-8 summarizes the analytical screening results for the 

Figures (3-18 and 3-19] shov the 
The complete analytical 

In general, one or more of the temporary well groundvater samples 
collected at Site 1 exhibited elevated concentrations of metals, VOds, 
PAEs, 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). 
only four samples at generally lov concentrations. 
ware not detected in any of the temporary monitoring vell samples. 

TRPh vere detected in 
P-ticides and PCBs 

[Figures 3-18 urd 3-19 illustrate the distributioa of tk chromium 
ud lead concentratioma and &e &UB urd zinc cuaceatrations, 
rupectively, detected in Site 1 growdvater samples.] Chromium (all 
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fable 3-7 

Spocif ic 
w.11 Tomporaturo PH Conductanco Dato 
Numb0 e ( O C )  (units 1 (umhos/em) Moasurod 

Two01 19 4.1 60 1/19/91 

T m 0 2  23 6.9 300 1/17/91 

TWO04 23.5 6.2  835 1/17/91 

TWO05 

TWO06 

Two07 

Two08 

Two09 

Two10 

Two11 

Two12 

Two13 

Two14 

T m l 5  

Two16 

Two17 

TWO18 

Two19 

Two20 

Two21 

TWO22 

TWO23 

Two24 

21.5 

21 

20.7 

20 

20 .2  

25.1 

25.2 

18 

21 

22.5 

21 

23.3 

24.5 

23.1 

25 

20.5 

- .  

22 

5.9 

6.6 

7.44 

4.6 

6.56 

6.2 

6.2 

5.0 

6.0 

1.86 

5.68 

6.6 

4.65 

6.0 

- 
5.6 

4 . 8  

4.6 

4.6 

4 . 2  

300 

40 

194 

46 

599 

580 

280 

75 

180 

88 

15 

269 

70 

180 

70 

140 

52 

62 

70 

52 

1/17/91 

1/17/9 1 

1/16/91 

1/20/91 

1/16/91 

1/18/91 

1/18/91 

1/19/91 

1/19/9 1 

1/16/91 

1/16/9 1 

1/16/91 

1/17/91 

1/17/91 

1/17/91 

1/20/91 

1/18/91 

1/18/9 1 

1/18/91 

1/20/91 

TWO25 - 5.2  720 1/18/91 

TWO26 21 3.9 45 1/20/91 

ne027 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 

14lNASPlUn6017:T0260/252/26 
Noy a t  ond of table. 
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22.5 

21.1 

21.0 

22.3 

20.6 

23.0 

23.5 

22.7 

21.1 

23.6 

21.0 

21.0 

21 -0  

21.3 

21.2 

6.63 

3.01 

5.66 

6.09 

6.36 

6.3 

5.76 

5.21 

6.1 

6.02 

4.60 

5.96 

6.4  

6.95 

5.42 

434 

59 

87 

103 

399 

S80 

460 

134 

270 

142 

79 

201 

143 

268 

140 

10/10/90 

10/3 1/90 

11/1/90 

10/2 3/90 

11/1/90 

10/20/90 

10/2 3/90 

10/2 3/90 

10/23/90 

10/10/90 

11/1/90 

11/1/90 

10/23/90 

10/23/90 

11/1/90 

1 4 [ ~ ? l t l a 6 0 1 7 : ~ 2 6 0 / 2 5 2 / 2 6  
..y: 

Dash (-) indieat.. data not available. 

Soure.: Ecology and Lnvironmont, Inc., 1991. 



2-10 3-8 

Arsonic 
Chroaiur 
Zinc 
Load 

Q cadsiur 
lick01 

4 c0pp.r 

69 
LO 
20 
40 
5 
40 
25 

- - 
3 70 350 
140 120 

2 4  18 
72 69 
140 140 

270 , 180 

- - I -- 
2 50 410 420 87 

98 700 220 100 
240 - - 

21 37 48 5 .6  
81 82 120 45 
210 200  100 I 

- 50 
3 50 110 50 
180 100 5,000 

50 240 - 
26 10 10 

120 - 
38 1,000 110 

-- 

Bonsono 10 
Total Xylonor io 
l,4-Dichlorobonrono 10 
Totr~chloroothono 10 
Chlorobonrono 5 

Total P U S  as 
Bonro-a-pyrono 100 

P h ~ n o l ~  AS 
Teichlorophonol 100 J 

14[NAsPIuH60l7:TO260/251/0 
Koy at ond of tablo. 
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sample numbor (Location) 

6S 
10 
10 
40 
S 
40 
as 

- 
1 50 
60 

160 
15 

46 
- 

- 
93 
410 

1,400 
54 

110 
- 

310 
700 
280 
460 
120 
170 
110 

- 
I ,  000 
370 
740 
98 

280 
3 70 

- 
300 
91 

330 

40 
120 

I 

- 
200 
66 
160 

- w 
110 w 
SO 5,000 
67 u 

10 

32 1,000 

-- - 

290 
77 
200 
12 
53 

130 
-- 
76 

1 

10 
10 
10 
10 
S 

1.0 



W 
I cn 
\o 

Arsonic 

Zinc 
Load 

Wickol 
copper 

ChrODiUD 

CadDlUD 

TRPIS (D9/L)  

Benrane 
Total Xylanos 
1,4-Dichlorobonrono 
Tetrachloroothene 
Chlo robonrene 

Total PAllo as 
0onro-a-pyrone 

Phonols as 
Trichlorophenol 

69 
10 
2a 
40 

5 
4 

25 

1 

10 
10 
10 
10 

5 

100 

100 1 

- 
410 
130 
400 
75 
100 
180 

-- 
- - - - - 
- 

150 

110 I 

540 440 
140 120 
340 210 
10 14 
95 120 

500 290 

-- I 

so 
50 

5,000 
50 
10 

1,000 

1 

75 
31 

14[NASPIuH6017:TO260/251/2 
Koy at ond of table. 
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Tmbl. 3h (cart.) 

s a q l o   rubo or (Location) 

w 
I 

OI 
0 

Arsonic 
Cbroaiua 
tinc 
Load 
Cadmium 
I l ~ k o l  
Coppor 

69 
la 
2a 
4a 
I 
4a 
2s 

420 
150 
100 
$7 
94 
120 

I 

6 1  
40 - 
2a -- 
30 

- 
360 

60 
110 
s .O 
52 
200 

- 
360 
110 
100 
19 
93 
220 

1,000 
250 
600 
SO 
100 
200 

- 
440 
170 
300 
30 

140 
260 

Bonaoao la 
Total Xylonor la 
1.4-Dichlorobonaono la 
Totrmcblorootbono la 
Ch1oroboaaoao I 

Total ? U I m  am 
Bonao-a-pyrono la@ 

Trichlorophonol la@ I 
Phonolr am 

00 
10 
22 

160 
I 

sa 
SO 

5,a.a 
sa 
la 

1,HI 

Sourco: Ecology and Enviroaunt, Inc., 1991. 



Figure 3-18 CHROMIUM AND LEAD CONCENTRATIONS IN GROUNDWATER 
SAMPLES - NAS PENSACOLA SITE 1 
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samples), lead (20 samples), and cadmium (17 samples) were detected at 
concentrations that exceed the Florida Primary Drinking Water Standards 
(FPDWSs) of 50 Mg/L, 50 vg/L, and 10 vg/L, respectively (Chapter 17-550, 
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. 
Florida Secondary Drinking Water Standards (PSDWSs) of 5,000 vg/L and 
1,000 Vg/L, respectively (Chapter 17-550, FAC). Nickel was detected in 
22 samples, but the measured concentrations in only three samples exceed 
the Florida Groundwater Guidance Concentration (FGGC) of 150 Mg/L (FDER 
1989). 

The zinc and copper concentrations are well below the 

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 vg/L and chromium as 
high as 1,000 Irg/L; see Table 3-8). 

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. 
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. 
dissolution is occurring, the magnitude and widespread distribution of 
the elevated total metals concentrations detected in the temporary well 

Figure 3-(201 shows the distribution of total metals concentrations 

As will be discussed further in Section 3.10, 

However, even if such leaching or 
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a 3-20 TOTAL METALS CONCENTRATtONS IN GROUNDWATER SAMPLES FROM 
TEWORARY MONITORING W W  At!JD (SCREENING GROUP METALS ONLY) EXISTING 
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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. 

TRPES 
Low levels of TRPHs were detected in only four samples (GU004, 

GW020, GW024, and GW026; 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, PAC). 

Figure 3-121) 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, GU025, 
GW027, and GW029), collected adjacent to the east and west landfill 
boundaries. Two of these samples (GW025 and GW029) exhibited benzene 
concentrations (80 vg/L and 20 pg/L, respectively) significantly above 
the PPDWS of 1 pg/L (Chapter 17-550, PAC). All five samples exhibited 
chlorobenzene concentrations (15 to 160 vg/L) that exceed the FGGC of 10 
vg/L (FDER 1989); the highest concentrations were detected in benzene- 
contaminated samples a 0 2 5  and GW029 (160 pg/L and 91 pg/L, respec- 
tively). 
concentrations of 22 ug/L and 29 ug/L, respectively, well below the 
PPDWS of 75 pg/L (Chapter 17-550, PAC). 
sample GW025, but at a concentration (18 pg/L) well below the PGGC of 50 
vg/L (FDER 1989). 

Tetrachlorethene was the only volatile halocarbon compound detected 
and was present only in sample GW018, collected near the northwestern 
corner of the 1960s landfill area. However, the detected concentration 
(19 pg/L) was significantly above the FPDWS of 3 vg/L (Chapter 17-550, 
FAC) . 

Samples GW025 and GW029 also exhibited 1,4-dichlorobenzene 

Xylenes were detected only in 

PAES 
PAHs were detected in only three of the temporary monitoring well 

groundwater samples (GV004, GU005, and GW025; see Figure 3-[ZZ]). 
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Samples WOO5 and -025 exhibited PAE concentrations below the detection 
limit of 100 vg/L. 
elevated PAR concentration of 250 MIL. 
potentially applicable DER Groundwater Cleanup Standards for 
naphthalene (100 vg/L) and total PAEs excluding naphthalene (10 vg/L; 
Chapter 17-770, PAC). 

In contrast, sample GW04 exhibited a clearly 
This concentration exceeds the 

Hmmla 
Elevated phenol concentrations were detected in four of the 

temporary monitoring well samples: WOO9 (170 vg/L), GVO2OD (150 vg/L), 
-025 (320 ug/L), and GU029 (180 vg/L; see Figure 3-[22] and Table 3-8). 
These concentrations could exceed FGGCs for specific phenol species 
(e.g., FGGC for phenol is 20 vg/L; ?DER 1989). 
were detected in sample GW016 at a concentration lower than the 
analytical method detection limit of 100 vg/L (see Table 3-8). 

In addition, phenols 

3.9.4.3 [TAL and] TCL Parameters 

groundwater samples collected from the existing permanent monitoring 
-11s in the vicinity of Site 1. 
[TAL and] TCL parameter groupIs], TRPEs, total alkalinity, total 
hardness, total organic carbon, and gross alpha radioactivity. Figures 
(3-20, 3-21, d 3-22] show the locations of the existing permanent mon- 
itoring wells on Site 1. The complete [rat and] TCL analytical results 
for the groundvater samples are presented in Appendix I. 

metals, VOCs, and base/neutral acid extractable organic compounds 
(BNAs). 
detected in the unfiltered (total metals) samples than in the filtered 
(dissolved metals) samples. 
Cyanide, pesticides, and PCBs were not detected in any of the samples. 
Analytical results were generally consistent vith those of G 6, H (1986), 
except for G 6 H'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 

Tables 3-9 and 3-10 surrarlze the analytical results for the 

These samples were uralyzed for the 

In general, one or more of the samples exhibited elevated levels of 

A greater variety and higher concentrations of metals were 

TRPEs were detected in only one sample. 

. 
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Sample lumber (Location) 

[DmtKtion POlW04 Polmos POlWO31 t 
Par8wto r L i B i t  can04 I (GHO5) (OH31 ) ? S m  

~ot.1 notars 
Aluminum 
Armenic 
Barium 
Beryllium 
cadmium 
Calcium 
Chromium 
COb8lt 
Coppor 
Iron 
Load 
napnes ium 
Hanganoso 
lick01 
Potassium 
Selonium 
Silvor 
Sodium 
Vanadium 
Zinc 

Dirrolvod Hat8lm 
Aluminum 
Arsenic 
Barium 
cadBium 
caaciun 
Chromium 
Cobalt 
Copper 
Iron 
Load 
H a ~ e s i u m  
Wnganeso 
l ickel  
PO t as s ium 
Solonium 
Sodium 
Vanadium 
Zinc 

62 
1 

i o  
1 
1 

so0 
10 
12 
1s 
19 
1 

so0 
2 
10 

so0 
1 
7 

100 
10 
4 

62 
1 
10 
1 

so0 
10 
12 
IS 
19 
1 

100 
2 

10 
100 

1 
100 
10 

41  

259 

59.2 
2 (W) 

- - 
87,900 - 
I 

16.5 
13,200 

1.4 
2,030. 
221 

1,030 
- 
- - 

5,990 

12.3 
- 

178 
2.l(W) 

55.9 

87,900 
-- 
- - 

9.900 

2,030 
213 

961 

5, 410 

7.8 

- 
-- 
I 

- 

1,06O(dl 
l.l(HI 
16.8 
2.8 

1,280 
6.5. 
9.5 
7.5 

1,220 
2.6 

1,400 
108 

15.4 
1,030 

- 

1.2fH) 

7,140 

15.7 
- 

192(E) - 
10.3 

1,320 
- 
6.2' 

5.1 
463 

1,440 
107 

10.4 
1,180 

7,120 

- 
- 

- 
-- 

13.8' 

466(E) - - 
1.1 

9,170 
-- 
-- -- 
4.5 

2,130 
l.l(H) 

2,150 
44.9 
11.6 
983 - - 

6,450 - 
75.2. 

76.9(t) -- - -- 
7,840 
13.4' 

2.8 
1,320 

2,180 
34 

960 

6,440 

-- 
- 
- 
7.74 

50 
1,000 

10 

so 

1 * 000 
300 
so 

so 

10 
so 

160,000 

s * 000 

so 
1.000 

10 

so 

1,000 
300 
50 

50 

10 
160,000 

5,OOOl 

14~IOWPIUH6017:TO260/348/19 
ROY 8 t  end O f  t8ble. 
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saq1a l h u k r  (Location) 

Total II.t.1. 
Alurinum 
Ar m a m i  c 
maciru 
b.tylliur 
ca-ium 
Calcium 
Qromiur 
Cobalt 
Coppa r 
I con 
Lead 
?tagnomiur 
?tanpanama 
Bickol 
?otammium 
s01anium. 
si1v.r 
Sodium 
Vanadium 
zinc 

Msmolvmd Mtals 
Aluminum 
Armonic 
8arium 
Cadr im 
Calcium 
Qtomior 
Cob. 1 t 
C0Pp.r 
I con 
&ad 
Hagnamiur 
Manguramo 
Rick01 
Potamm fur 
Solonium 
Sodium 
Vanadium 
Zinc 

62 
1 
10 
1 
1 

m 
10 
12 
15 
19 
1 

5.0 
2 
10 
m 
1 
7 

Seo 
10 
4 

62 
1 
10 
1 

5.a 
10 
12 
1s 
19 
1 

m 
2 
10 

5.0 
1 

so. 
10 

41 

1,290 
5.3 
131 

5.4 
21,300 
11.3 

19,300, 
7.1 

2,470 
271 

002 
- 
i.i(n) 

0,100 

161 

103 

113 

20,700 

- 
- 
- - - 

6,530 

2,390 
272 

790 

0,330 

59.4 

- 
- 
- 
- 

572(L) 
20.3 
20.3 

- 
59,300 

7.1. 

5.6 
36,300 

3,640 
267 

3,010 

- 
2 m  

- 
6,370 
24.6 
16.2' 

12tC) 
10.0 
11.9 

60,000 
- 
6.5. 

2.3 
20,200 

3,750 
270 
9.1 

3,230 

5,520 
19.9 
11.5' 

- 
- 

- 

390 

202 
- 
- 

58,600 

- - 
41,000 

4.5 
3,160 
241 

1,050 
- 
- - 

5, 520 
11.2 
3 SO 

- - 
262 
5.5 

71,000 - - 
47,100 

2.2tW) 
3.970 
279 

2,440 

6,650 
14.2 
20.1 

- 
- 

w 
t e r n  

10 

w 

180). 
3). 
w 

w 

w 
I,... 

10 

w 

1 4 l ~ ? l ~ 6 0 1 7 : ~ 2 6 0 ~ 3 4 0 / 1 9  
Key at ond of tabla. 



Samplo numbor (Location) 

[Dotution POlWO35 POlWO38 POlWO39 I r-/ 
Parawtor u t  (GM35) (OM38) (GM39) IS- 

Total Hotah 

Arsonic 
I)ariu~ 

Aluainum 

I). cy1 1 i ua 
CAdBiUB 
C4lCiUB 
Chromium 
Cobalt 

I con 
Load 

Man9 an. s 0 

Nick01 

Soloniua 
Silvor 
Sodium 
Vanadium 
Zinc 

C0QQ.r 

H4.gn.sium 

POtaSBiUB 

Disaolvod Motals 
Aluminum 
Arsonic 
Barium 
CadBiua 
ca1ciua 
Chromium 
Cobalt 
copp. r 
Iron 
Load 
Magn..iua 
Xanqanoso 
Nick01 
Potassium 
Soloniua 
Sodium 
Vanadiua 
Zinc 

62 
1 

10 
1 
1 

so0 
10 
12 
1s 
19 
1 

so0 
1 
10 

so0 
1 
7 

so0 
10 

4 

62 
1 

10 
1 

so0 
10 
12 
15 
19 
1 

so0 
2 

10 
100 
1 

so0 
10 
41 

801 
8.2 
53.7 - - 

37,300 
24.8 - 

48,800 
5.3 

4,110 
401 

4,710 
- 
-- - 

6,660 
14.4 
44.3 

- 
6.3 
48.1 
6.7 

38,600 - - -- 
45,300 

4,250 
412 

5,100 

7,010 
13.7 
24.4 

- 
-- 

21,400 
8.5 
46.5 

- 
14,700 

43.8 - - 
29,800 

5.8 
3,060 

40 

2,600 
- 
- - 

6,570 
101 
37 

- 
- 

14,100 

-- -- 
43 

2 , 360 
12.1 

2,130 

6,400 

- 
-- 
l.l(W) 

-- - 

4,300 
41.4 

15 - - 
15, 500 

14.7 - - 
43,800 

5 . 1  
3,100 

317 

3,580 
- 
- 
I 

7,760 
13.7 
18.3 

68.5 
14 

10.1 

16, 200 
- 
I - - 

25,600 

3,220 
326 

3,730 

8,270 

60.8 

- 
- 
- 
-- 

so 
1,000 

10 

so 

1,000 
300 

so 

so 

10 
so 

160 .OOO 

5 * 000 

50 
1 * 000 

10 

so 

1 * 000 
300 

so 

50 

10 
160,000 

5.0001 

14(lOASP]UH6017:T0260/348/19 
Koy at ond of tablo. 

3-71 

fBold i t o n  ooclomod io brmckotm donoto 
c h n q o m  t o  tho l6.t vormion of  docuwot) 



nbl. 3-9 (cat.) 

62 
1 
10 
1 
1 

wo 
10 
12 
1s 
19 
1 

5.0 
2 
10 

1 
7 

n o  
10 

4 

n o  

62 
1 
10 
1 

WI 
10 
12 
15 
1) 
1 

WI 
2 
10 

So. 
1 

n o  
10 

41 

210,000 
7.4 
271 

22.2 
6S3 
176 
26.0 
9Y.3 

140,000 
42.1 

s,tio 
1,340 
99.) 

3,670 

- 

- 
I 

37,900 
236 
100 

6Y7 - - - - - - - 
512 - 
I 

1.9 

- - 
35,SOO - - 

2 , so o w )  
1.2(1) 
24.2 - - 
904 
7.1. 

5.1 
1,140 

1,470 
S16 

1,110 

3.5 
10,900 

- 

1.4. 

227ft) 

, IO 

00s 
7.6. 
s.7 
6.2 
93.3 

1,320 
4Y1 
13.1 
1,300 

10, 500 

- 

- 

- 
0.6. 

5 *  740 f I I 
SY .0 
27.0 
1.0 
10.0 
YO7 
10.7. 

9.0 
SI, SO0 

4.3 
1,040 
160 

2,700 

I 

- 
I - 

10,600 
41.3 
23.0. 

io4(r )  
SY .0 
1S.Y - 

732 . 
6. 

s.9 
3.2 

I S ,  700 

Y3S 
150 

3,040 

13, 200 
33.5 
13-39 

- 
- 
- 

w 
1*000 

10 

n 

1.0.. 
300 
w 

w 

10 
w 

160 000 

5.- 

w 
I*... 

10 

w 
1,000 

3.0 
w 
so 

10 
160 #Om. 

5 , W l  

1~~~?1~6617:T0260/34~/19 
Xmy at ond of tablo. 



Salplo t?u.boc Ilocotion) 

[Dotoetion POlWO43 POlWO44 POlWO45 [*Pars/ 
Per am0 t r LiDit  (OX431 (GX44) (0x45) Ism 

Tote1 XOt8lS 
Alwinum 
Areonic 
88CiUD 
beryllium 
cadmium 

Chromium 
C8lCiUB 

COb8lt 
c0pp.r 
Iron 
k 8 d  
I(.pnOOiUD 
Hang8noso 
Nick01 
Poteaeium 
Solonium 
si1s.r 
Sodium 
Van8diw 
Zinc 

Diesolvod Not8ls 
Aluminum 
A t  sonic 
b8riUm 
cadaium 
C8lCiU.l 
Chromium 
COb8lt 
Coppor 
Iron 
k 8 d  
I(.pOBiUB 
X8ngonoso 
Wick01 
Po te sa ium 
Solonium 
Sodium 
Vanodium 
Zinc 

62 
1 
10 
1 
I 

so0 
10 
12 
IS 
19 
1 

so0 
2 
10 

SO0 
1 
7 

so0 
10 
4 

62 
1 
10 
1 

so0 
10 
12 
13 
19 
1 

so0 
2 
10 

100 
1 

500 
10 

41 

295 

11.6 
-- 
- 

25,600 - - - 
3,590 
1.8 

1,660 
96.9 

707 
- 
. -- - 

5,590 

12 
-- 

473 - 
- 

23,100 - - -- 
2 , 540 
1,620 

8 8 . 8  

751 

5,780 

7 

- 
-- 
- 
- 

147 

13.3 
- 
- 

49,900 
10.5 - - 

2,800 
1.6 

2,010 
89.9 
9.4 

1,420 -- - 
7,760 

10 
- 

7;. 4 - 
12.3 

SO, 500 
- 
- -- 
134 
1.3(X) 

2,110 
71.3 

1,300 

7,210 

12.4 

- 
- 
- 

1 1 5 ( C )  - 
12.6 -- 
e 

13,900 
7.6. 

5.1 
3,450 

1,700 
50.6 
12.1 

808  

-- 

-- - 
10,300 

7.1 
55.4. 

36.9fE) 
1.8(X) 

10.3 

13,700 
-- 

3 

1 

11 

- - 
3 

140 

630 
8.6 

819 

100 

9.44 

- 
- 
- 
- 

so 
1,000 

10 

so 
1,000 
300 
so 
so 

10 
so 

160 , 000 
5,000 

so 
1 , 000 

10 

so 

1,001 
300 
so 
so 

10 
160 ,000 

5,0001 

14[WASP]WH6Oll:T0260/348/19 
Roy : 

frraA - ?lorid. ?riuw Drinking -tor Lltendmrd. 
MM@S - ?lorib. Sawadmry Drinking - t o t  Standard.] 

Daoh (--) indieotoo compound not dotoctod. 
:Duplicoto analysin not within control limits. 

Qualiti.rs: 
(6) - ~oportod veluo is ostim8t.d boc8uso of tho proronco of intorforonco. 
(MI 
(W) - Post digostion spiko for furnace AA 8nelysis is out o f  control limits 

Soure.: Ecology 8nd Environnont, fnc., 1991. 

Corrolation coofficiont for tho M A  is loss than 0.995. 

= Duplicate injection procision not mot. 

f85-115t1, uhilo S8lplO absorbenco is loss than 502 of spiko absorbenco. 
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Twu (-1 

vinyl Cblorido 
~othylomo Qlorido 
k C O t O M  
Carbon DisulFido 
1,l-DicLloroothoao 
1.2-DicLlorootbono (Total1 
Qloroforr 
B t ~ ~ d i C h l O r O U t h n O  
Trichloroothoao 
..ss.m 
Tolmoao 
Qlorobonsoao 
I t h y l k a x w n  
Total xy1.n.s 

?bono1 

1.2-Mdlorobon80no 
a i s ~ 2 ~ l o r o i s o ~ r o p g l t I t h . r  
4-HotlbySpbemol 
2.4-Mwtbylghonol 
aapht&i.w 
2-Rmtbylarrglthalono 
H i t r o s o d i g h o n p l a ~ i n ~  
Ph.lunthr.ao 
D i + ~ ~ l - ? h t h ~ l a t ~  
B i ~ ( 2 - ~ l h . . y l t ? h t b a l a t 0  
Di--1 ?bth.lat~ 

1.4-Did1orobon8ono 

Tontat ivdy Idontifiod Compounds* 
moon 113 
2-Buto~-Lth.nol-?bosghato 
ma- 

a , ) .Mwtbyl -knxolur ia~  
2-?ropo~yl-8onsoao 
Alkyl IC.aroao 
Duty1 nl.nol Isowr 
Mothy1 Donrono ~ s o r r  
Dibydro Hothyl Indono Isowr 
Dinthy1 Ilagbthalono Ison? 
Ethyl h t h y l  Donsono fsont 
Hetbyl Iadoao I s o w r  
Hotby1 Nothyl I t h y l  karoao 
Hothyl Rphthalono I s o n r  
Mothy1 ?ropy1 bnxono ISOBOC 
Wrthyl-Hethyl 8on80no Sul tmuido  
Tot tan thy1  Boasono I s o w r  
T r i r t h y l  knrono Isowr 

2 , 2 * ~ i ~ - E t h ~ 0 1  

1 

1 R  
l a  
l a  

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

l a  
l a  
l a  
l a  
l a  
111 
l a  
la  
l a  
l a  
l a  
l a  
l a  1 

1 

7 

3 
1 

75 1 

14111L1PI~6011:TO260/349/9 
Koy a t  ond oF tablo. 
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v 

Parawter 

Unknown Alkyl Benrene 
Unknown U8phthalene 
Unknown Acid 
Unknown Alcohol 
Unknown Amide 
Unknown Aroutic 
Unknown Wydroc8rbon 
Unknown Hydrocarbon 
Unknown Ketone 
Unknown Oxy-Hydrocarbon 
Unknown Phenol 
Unknown Siloxmne 
Unknown Compound 
Unknown Compound 

13 Total Alkalinity (rg/L as CaCo3) 1 230 - 
Total Hardness (rg/L as CaCo3) 1 240 14 28 

Total Organic Carbon (ag/L) 11 24 9.8 12 

Qross Alpha Radio8ctivity (pCi/L) 

14lNASPJVH6017:T0260/349/9 
Key at end of table. 
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1 

10 
10 
10 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
l@ 1 

1 .4  

1 

7 

3 
1 

75 1 

14[!USPIV116017:T0260/349/9 
Koy at emd of tablo. 



e 
~~ ~ 

[Dotoetion POlWO32 POlWO33 POlWO34 I r p m /  
UBit (0132) (OM33 ) (01343 rsm 1 

Unknown Alkyl Banrana 
Unknown It8phth8lana 
Unknown Acid 
Unknown Alcohol 
Unknown Amide 
Unknown Aromatic 
Unknown Hydrocarbon 
Unknown flydrocarbon 
Unknown Kotona 
Unknown Oxy-Hydrocarbon 
Unknown Phenol 
Unknown Siloxona 
Unknown Compound 
Unknown Compound 

1 

1 

1 1  

59 160 180 

9.9 19 20 

Gross Alpha B.dio8ctivity (pCi/L) 3*2 <i .. t2 

I4[AAsPIuH6017:TO260/349/9 
Kay a t  and o f  tabla.. 
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- (.r/L) 

Irthy1.a. Chlorid. 
Vioyl Qlorido 

Acotono 
Carbon DiSUlf id. 
1,l-Dichlororthono 
lr2-Dichloroothono (Total) 
Chlorof o m  
BrorodicLlorortbano 
?ricblorootboao 
Boluorm 
TOlU~. 
C b l o r ~ o n o  
Itbylka..IlO 
Total Xyhaos 

mono1 
1,4-Dichlorobonsono 
1.2-Dichlorobonsoao 
B i s ~ 2 ~ l o r o i s o p r o p y l l E t h o r  
4-htbyl@Ionol 
2.4-Dirtbylphoaol 
U p b t h l a m  
2JS.ttnyl~mpbtbalono 
H i t  rwodipbonyluino 
? h . . U t l ~ ~  
Di+~l-?btbalat~ 
Bi#(Z-~lho.~l)Ohthalato 
Di-1 Dhthalato 

hstativoly Idontifiod Compounds* 
Irooo 113 
2-Bmtoxy-Etb~nol-?bo.ph.t. 
n0x.H 
2 . 2 ' ~ i s - E t h ~ o l  
H,I-Diwtbyl-Bonronarino 
2-Pr~p.agl-Bonsono 
Alkyl Boaxoao 
Butyl Phenol I sour  
Diotbyl Donsono Isowr 
Dibydro Jhthyl Indono Isonr 
Dimotbyl Hapbthalono Isonr 
Ethyl -thy1 Donsono tsonr 
Irtwl Indono I s o r r  
Ibtbyl *thy1 lthyl Dons.ao 
Notbyl maphthaleno Isowr 

R-Ethyl-Hothyl knroao Sulfonamide 
htrurthyl Beason. Isomor 
Triwthyl Bon80no Isorr 

Not41 P C W l  DOII8.D. 1Sol.C 

S 
5 
5 
S 
S 
5 
S 
S 
S 
5 
S 

l e  
10 
l e  
le 
l e  
le 
le 
l e  
le 
le  
le 
le 
le 1 

75 1 



Pa ramto r 

Unknown Alkyl Benrone 
Unknown Waphthalono 
Unknown Acid 
Unknown Alcohol 
Unknown Amide 
Unknown Aromatic 
Unknown Rydrocatbon 
Unknown Rydrocatbon 
Unknown Kotono 
unknown Oxy-Rydrocarbon 
Unknown Phon01 
Unknown Siloxano 
Unknown Compound ' 
Unknown Compound 

Total Alkalinity (mg/L as CaCo3) 1 190 18 90 

Total Hardnoss (mg/L as CaC03) 1 100 34 42 

Total Organic Carbon (Bg/LI 11  16 19 17 

Gross Alpha Radioactivity (pCi/L) 3i2 4i2 3i2 

14[WP1UH6017:T0260/349/9 
Koy at ond o f  tablo. 
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Oarantor  

'zu.. t n l / l )  

V i n y l  Qlorido 
no thy luo  Chlorido 
kcotoa. 
Carbon Disult id. 
1.1-Dichloroothono 
1.2-Di~oroothono (Total)  
chlorotorm 
Browdichlorowthur. 
Trichloteothono 
m0lu.n. 
T0lu.m. 
Qlorokrr8.a. 

Total Xylonos 

?h.nol 
1,4-Dichlorobonaoao 
1,2-Di~lorobonxono 
B i s ~ 2 b l o r o i s o p r o g y l ~ L t h o r  
4 ~ t h y l p b o n o l  
2 4-Mwthylphonol 
U a g b t l u l m  
2 ~ t h y l ~ g b t h a l o n o  
H i t r o 8 o d i g b o n y l ~ i n o  
Ilr8nanthr.a. 
M+D~~l-?hth. l&to 
B i ~ ( 2 - K ~ l h 0 ~ l ) ~ t h . l . t 0  

L t w l b . l 8 O a O  

Di-1 ?hthalato 

2 . n t a t i v d y  Idontifisd Compounds* 
Proom 113 
Z-)oto.I-Lth.n01-3ho~~at0 
M X . W  
2.2*-O.ybiS-sth8nOl 
N,R-Dirthyl-Donsonufn. 
2-?roputyl-b.arono 
Alkyl haaono 
llotpl ?honol Isowr 
M o t e l  k l I 8 O n O  Isowr 
Dihydro Hothyl Indono Isowr 
Diwtbyl Iaphthalono Isorr 
Ethyl -thy1 Boaxono Isorr 
l r t b y l  Indono Isorr 
Hothyl -thy1 r thy l  Donxoao 
-thy1 Baphthalono Isorr 
-thy1 ?ropy1 Bonxono Isomor 
U-Etapl-Nothyl Don8ono S u l t o o u i d .  
To t rne thy l  lIoa8oao I s o r r  
T r i n t h y l  Donxono Isomor 

1 

10 
10 
10 
I 
5 
I 
I 
5 
I 
5 
I 
I 
5 
I 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1.1 

7 

3 
11 

75 

141lUI?~W6017:T02C0/349/9 
Koy a t  ood o f  tablo.  
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Tablo 3-10 (Coat.) 

sample Number (Location/Type) 

Pa r a m  tor 
[Dotoetion POlWO40 POlWO41 POlWO42 I ?Pars/ 

Limit (OM40 1 (OM41 1 (OM421 r s m  1 

Unknown Alkyl Benrene 
Unknown Naphthalene 
Unknown Acid 
Unknown Alcohol 
Unknown Amide 
Unknown Aroratic 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Aotono 
Unknown Oxy-Hydrocarbon 
Unknown Phenol 
Unknown Siloxone 
Unknown Compound 
Unknown Compound 

Total Alkalinity (rg/L 8s CaCo3) 1 44 - 58 

Total Hardness (rg/L as CaCo3) 1 43 - 16 

total Organic Carbon (rg/L) 11 76 5.4 26 

Gross Alpha Radioactivity (pci/L) 9i3 c2 < 2  .. 

14119ASP1UH6017:T0260/349/9 
Key at end of table. 
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?.r.wt.r 

1 

10 
10 
10 

5 
5 
I 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1. I 

14[UI?~W6017:T0260/349/9 
my a t  .rd of tablo. 
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-1. 3-10 (Coat.) 

Pa ram. tor 
[Dotoetion POlWO43 POlW044 POlWO45 I rp-/ 

Limit (OM431 (GM44) (GM453 TSRR 1 

Unknown Alkyl Sonrono 
Unknown Naphtha1.n. 
Unknown Acid 
Unknown Alcohol 
Unknown Amido 
Unknown Aromatic 
Unknown Hydrocarbon 
Unknown Hydrocarbon 

. Unknown aotono 
Unknown oxy-Hydrocarbon 
Unknown Phon01 
Unknown Siloxano 
Unknown Compound 
unknown Compound 

Total Alkalinity (Bq/L aa CaC03) 

Total nardnoaa (mg/L aa CaCo3) 

Total Organic Carbon (mg/L) 

Grosa Alpha Radioactivity (pCi/L) 

1 75 

1 61 

1.8 

J) 
J )  

14[tlASPJVH6017:T0260/349/9 
aoto: n o  nuabor within paronthoaoa procodinq tho concontration ia tho numbor o t  tentativoly idontifiod 

compounds (TICS) in thia paramotor group. Tho liatod concontration roproaonts tho aum o f  tho 
individual qroup-moabor concontritiona. 

my: 

[F?mm .I ?lorid. P r i n w  Drinking W8t.r Standard. 
nRll = Florid. 8uoadary Drinking -tor Standard.] 

Daah (-1 indicator compound not dotoctod. 

[Walwm for TICm mro omtiutod. M dotoetion limit8 uoro omtmblishod for Zl(Ca.1 

Qualitiora: 

(8.1 = Proaont in rothod blank. 
(J) = I M r  moo-TXC8.1 oatimotod valuo: coapound prosont [but] bolow dotoction limit. [Also indicatom 

thmt T I C  concontrmtiona 8ro omtiutod brcmuso no dotoetion limit. woro omt.blishod.1 

Sourco: Ecology and Lnvironaont, Inc., 1991. 
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samples, but potential groundvater contamination belov the surficial 
lone of the Sand-and-Gravel Aquifer was suggested by the analytical 
resul ts . 
ktdls 

As shown in Table 3-10, only five metals (calcium, magnesium, 
unganesa, potassium, and sodium) were commonly detected at similar 
levels in both the total and dissolved metal samples. 
metals, only manganese and sodium are subject to a Florida Groundwater 
standard or guidance concentration. Hanganese vas detected in all but 
two of the total metals samples (V031 and VO38) and all but four of the 
dissolved metals samples (V031, VO38, VO40, and W S )  at Concentrations 
that exceed the FSDVS of 50 vg/L (Chapter 17-5S0, PAC). 
total manganese concentration (1,340 vg/L) w a s  detected in the sample 
(V040) that also exhibited the lovest dissolved manganese concentration 
(9.9 vg/L). U1 three deep vell total metal samples (VO43, W044, and 
V045) and two of the deep well dissolved metal samples (W043 and V044) 
exhibited levels of manganese that exceed the above-noted FSDVS. All 
the samples exhibited sodium concentrations well below the FPDVS of 
160,000 vg/L (Chapter 17-550, PAC). 

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 vel1 sample concentrations. 
w a s  detected in both the total and dissolved metals samples from the 
westernmost well (GH42; see Figure 3-[ZOJ) at a concentration (59.8 vg/L 
in both samples) that exceeds the PPDVS of 50 w/L (Chapter 17-550, 
PAC). Cadmium and chrouium vere both detected in total metals sample 
V040 at concentrations (22.2 vg/L and 176 vg/L, respectively) above the 
PPDVSs of 10 vg/L and 50 vg/L, respectively. 
the total metals samples and all but three of the dissolved metals 
samples (shallow wells TU038 and TVO41 and deep well TWO44) at 
concentrations that usually greatly exceed the PSDVS of 300 vg/L 
(Chapter 17-550, PAC). 

Of these five 

The highest 

Vith respect to the remaining metals, total concentrations were 

Arsenic 

Iron w a s  detected in all 

3-84 
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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. 

TRPBS 
TRPHs were detected only in the sample from permanent shallow well 
The detected concentration (1.4 mg/L) was well below the Florida GH34. 

Groundwater Cleanup Standard of 5 mg/L (Chapter 17-770, PAC). 

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 (U044). In particular, benzene was detected in four samples 
(W033, W034, W035, and W039) at concentrations (2 to 54 vg/L) that 
exceed the FPDWS of 1 vg/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 pg/L) 

exceed the FGGC of 10 vg/L (FDER 1989). 1,4-Dichlorobenzene was 
detected in the same six samples, but at concentrations well below the 
FPDWS of 75 vg/L (Chapter 17-550, FAC). Only a low level of xylenes (2 
vg/L) was detected in deep well sample U044. 

In general, the above results are consistent with the G C M (1986) 
analytical results. 
elevated concentrations of benzene (76 vg/L and 67 pg/L) were detected 
in samples from deep wells GM44 and GH45, respectively. 

However, during the G C I4 1985 sampling event, 

3-85 
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Excluding methylene chloride, vhich represents a laboratory-derived 
contaminant (see Section 3.11.2), volatile halocarbon compounds (vinyl 
chloride, 1, lidichloroethene, 1 ,Z-dicbloroethene, trichloroethene, 
chloroform, and/or brorodichlorowthane; see Table 3-10) vere detected 
in seven of the permanent shallov vell samples (F1004, WOOS, W31, V033, 

W38, UO40, and V042), but in none of the deep vell suples (see Figure 
3-[21]). 
(Voos and W031) at concentrations (10 ug/L and 16 wit, respectively) 
th.t exceed the PPDVS of 1 vg/L (Chapter 17-550, PAC). 
vas detected in three samples (VOO4, VO(331, and aO38) at concentrations 
equal to or just slightly above the FPDWS of 3 vg/L (Cbpter 17-550, 
FAC). 1,l-Dichloroethene vas detected in sample EO33 at a concentration 
(3 ug/L) below the PPDVS of 7 vg/L (Chapter 17-30, PAC). 1,2- 

Dichloroethanc was detected in samples VW4, WOOS, and VO42 at concen- 
trations (7 to 9 vg/L) slightly above the PGGC of 4.2 vg/L (FDER 1989). 

In general, the above results are consistent vith the G 6 H (1986) 

In particular, vinyl chloride vas detected in tvo samples 

Trichloroethene 

analytical results. 
vinyl chloride vas detected in nine shallov vell samples at higher 
Concentrations. 
concentrations of 56 vg/L, 250 rrg/L, and 30 vg/L, respectively. In 
contrast, a greater variety of volatile halocarbon compaunds, albeit at 
lov concentrations, were detected during E 6 8's more recent sampling 
event. 

Bowever, during the G 6 )I 1985 sampling event, 

Samples from vells GW5, GH34, and GI439 exhibited vinyl 

In addition to the TCL VOCs discussed above, acetone and a variety 
of volatile tentatively identified compounds ("ICs) vere detected in 
most of the permanent vell groundwater samples. 
can be readily attributed to laboratory-derived contamination (see 
Section 3.11.2). 
TICS were detected. Table 3-10 lists all TICs detected in the VOC and 
BNA analyses. Appendix I identifies specific TICs associated vith the 
VOC analyses. In general, higher concentrations of volatile TICS vere 
detected in samples vith higher TCL VOC levels. 
volatile TIC concentration, excluding the laboratory-derived 
contaminants hexane and Freon 113 (see Section 3.11.2), vas detected in 
shallov well sample vO33 (638 vg/L). Overall, these data indicate 

The detected acetone 

Figure 3-1211 identifies the locations vhere volatile 

The highest total 
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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. 

BNbs 
Figure 3-122) shows the permanent well sampling locations where 

BNAs were detected. 
samples, but usually at low concetrations well below Florida standards 
or guidance concentrations (see Table 3-10). 
were commonly detected, but the presence of these compounds is 
attributable to laboratory-derived contamination (see Section 3.11.2). 

A variety of BNAs were detected in one or more 

Various phthalate species 

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 ug/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. 
analyses. 
potentially widespread groundwater BNA contamination in the Site 1 area 
and below the surficial zone of the Sand-and-Gravel Aquifer. 

Appendix I identifies specific TICS associated with the BNA 
Similarly to the VOC TIC data, these data overall indicate 

Gross Alpha Radioactivity 
The groundwater samples from the existing permanent monitoring 

wells were analyzed for gross alpha radioactivity (see Table 3-10). 
measured gross alpha activities in all groundwater samples were below 
the FPDWS of 15 picocuries per liter (pCi/L; Chapter 17-550, FAC). 
highest observed gross alpha activity, 9 i 3 pCi/L, was detected in 
shallow well sample W040. 

The 

The 

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, 
if required. 
remediation parameters. In general, concentrations of the above-listed 

Table 3-10 presents the analytical results for these 
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ruediation 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; s u p l e  9034); total 
hardness concentrations vere as high as 240 . g / L  (sample U040); total 
organic carbon concentrations vere 8s high as 78 .g/L (sslple U040). 

[For corparatin purposes, rqgioaal (i.e., vithin southern *cambia 
mty) values of these same parameters in the s.ndJnd-Gmvel Aquifer 
an a8 foil-: w i p i w  ~ I L  of w o 3 )  d w  f m  a.00 
w/L to 129.97 a / L  (a- ct 1-9); t o w  -8 d u t s  t.II(F 

from 1.00 QJ/L to 326.00 q / L ,  vith the majority being lesa tbao 50 q / L  

(Jdmron 1991); a d  total organic carbon d u e 8  r8age from 2.88 .g/L to 
24.41 mg/L (Clrrr?nr 5 e. 1989). The mjority of Si te  1 groundvat- 
samples exhibited r r l w a  of alkalinity, hrdnes8, d total organic 
Cuban d l  vithin the reported rmgm of ngid d u e s .  J 

3.10 CONTAltIlUTICl!J D I m r n / s I w B c g  DISCVSSIOR 
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, 
TRPEs, VOCs, Pus-baselneutral 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. 
Eovever, the Phase I results do not preclude the possible presence of 
additional, perhaps ambient, sources of contamination in the site 
vicinity. 
those of previous site investigations (NEESA 1983; G 6 lf 1984; and G & H 
1986) do not clearly indicate that extensive off-site migration of 
significant levels of contamination from the landfill has occurred. 
Eovever, 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. 
that more extensive off-site migration of groundvater contaminants m y  

Overall, the results of E & E ' s  Phase I investigation and 

The Phase I investigation results also suggest 
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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. 

3.10.1 Surface Water 
Chromium, zinc, and the VOC chlorobenzene were the only contami- 

nants detected in the surface water samples. 
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 I11 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 I11 Surface Water Quality Standards for iron 
(no such standard exists for manganese). 
exception of iron-contamination, surface water contamination does not 
appear to be a problem at Site 1. 
contamination detected can be attributed to leachate migration from the 
landfill via discharge of groundwater into these surface water bodies. 

The detected metal 

. 
Overall, with,the possible 

However, the low levels of 

3.10.2 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. 
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 

Low to moderately elevated 
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being detected in the southernmost sample from Bayou Grande Pond. 
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. 

Trace 

Overall, sediment contmination MY be a problem 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 sarple 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, 

P U S ,  and/or phenols) were only detected at two locations: the "tar pit" 
located near the northwest comer of the 1970s landfill area and the 
"collapse-feature depression" located in the northwest corner of the 
1950s landfill area. Lov to moderately elevated TRFH concentrations 
were 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. 
remaining samples. 
the surface soil samples. 

Trace level PAHs were detected in only two of the 
Hetals concentrations were generally low in all of 

The very high contaminant concentrations detected in the "tar pit" 
and "collapse-feature depression" samples suggest that significant 
levels of subsurface soil contamination MY 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 western landfill boundary, immediately south of the 
identified "tar pit," and a large "stained" area in the north-central 
part of the 1970s landfill area. 
apparently been covered over and therefore could not be identified 
during the site reconnaissance or surface soil sampling program. 

All three of these areas have 
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Subsurface metals and organic contamination of aquifer matrix 
sediments below the water table may also be present. 
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. 

This possibility 

To a limited extent, the areas of elevated 
groundwater total metals concentrations appeared to generally coincide 
with areas of elevated electromagnetic conductance. 

3.10.4 Grouudvater 
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 I 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 in Section 3.10.3, the elevated temporary 
well metal concentrations may indicate that the aquifer matrix gediments 
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 iron in particular were detected at concentrations exceeding Florida 
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secondary standards in most of the total and dissolved metals samples 
from the permanent monitoring wells. 
probably attributable to landfill sources. 
occurrence of total and dissolved arsenic at a level above the Florida 
primary standard in the sample from the westernmost permanent well GH42 
cannot be attributed to a landfill source. 

The occurrences of these metals is 
In contrast, the single 

Shallow groundwater contamination by a variety of organic species 
was detected in a number of temporary and permanent well samples. 
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 
guidaxke concentrations. 
contamination was restricted to areas immediately adjacent to the 

In 

For the most part , shallow groundwater organic 

landfill boundary (in particular, near the 1970s landfill area). 
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 oCcurrencas 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 char 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. 
to exist between these zones across most of the site, and G & I4 (1986) 
detected high levels of benzene in two on-site deep well samples. 
In contrast, only low levels of mostly volatile and BNA T I C s  appear to 
have been present in E & E's Phase I samples from the on-site deep 
vells. Eowever, the presence of even lov levels of these TICS, in 
combination vith the G & H 1986 data, the somewhat anomalous 
distribution of volatile halocarbons in E & E ' s  Phase I 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. 

This 

A downward hydraulic gradient appears 
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3.11 WQC 

3.11.1 Field WOC Samples 
3.11.1.1 Analytical Screening Parameters 

duplicate sample, one surface soil field duplicate sample, and two 
groundwater field duplicate samples were collected for the Site 1 

One surface water field duplicate sample, one sediment field 

screening samples. 
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 
(SWOlZD), sediment duplicate sample (SDOlZD), surface soil duplicate 
sample (SOlOD), and groundwater duplicate sample (GU001D) 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 pg/L, but sample GW020 exhibited no 
detectable phenols. However, given that the detection limit for the 
phenols analyses is 100 pg/L, the results for these samples can still be 
considered in good agreement. 

The analytical results for the duplicate samples are 

3.11.1.2 [TAL and] TCL Samples 

equipment rinsate blanks, one field blank, and one preservative blank 
were collected for the 15 Site 1 [TAL and] TCL groundwater samples. 
analytical results for these QA/QC samples are presented in tables 3-11 
and 3-12. 
were in agreement, within acceptable limits, with the results for the 
respective original groundwater samples. Methylene chloride and hexane 
were detected in trip blanks TB04 and TB06 (analyzed only for VOCs), 
rinsate blanks RB03 and RB04, field blank FB03, and preservative blank 
PB03. Acetone was detected in all of the above-listed blanks except 
RB04. Aluminum, iron, lead, and sodium were detected in most or all of 
the blanks. 

manganese were also detected in rinsate blank RB04. 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 

Two field duplicate samples, two trip bottle blanks, two sampling 

The 

The results for groundwater duplicate samples W005D and W032D 

Zinc was detected in two blanks. Calcium, copper, and 
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Total notal. 
Aluminum 
Arsonic 
D8tiUB 

C8driUB 
Beryllium 

Calcium 
Q t O r i U  
Cobalt 
Coppot 
I con 
Load 
n8gnosium 
n8nq.a.s.. 
Wick01 
?Ot.SSium 
s.10nium 
Sodium 
ainc 

Aluminum 
Arsonic 
Barium 
Calcium 
Chromium 
copp. r 
I ton 
Load 
mgnosium 
n8ngan.s. 
lick01 
?ota.sium 
Sodium 
sine 

Dissolved Hotals 

62 
1 

10 
1 
1 

m 
10 
12 
15 
1s 
1 

m 
1 
10 
m 
1 

I 
m 

62 
1 

i o  
5m 
1m 
1s 
1s 
1 

sa. 
2 
10 

So. 
m 
41 

1 , o s o t t )  
1.1tU) 
16.8 
2.8 

1,280 
6.5. 
9.5 
7.5 

1,220 
2.6 

1,400 
108 
15.4 

1,030 

7,140 
15.7 

- 

1.2tUI 

192ft) - 
10.3 
1,320 

6.2. 
5.1 
463 

1,440 
107 
10.4 

1,180 
7,120 

- 

13.8. 

1,100 (I) - 
17.3 
1.4 

1,400 

5.9 
6.2 

1,300 
1.6 

1,430 
105 

665 

6,300 

- 
- 

- 
- 

11.9. 

23oft) - 
10.3 
1,270 

3.6 
427 
1.2 

1,460 
107 
10.4 

675 
7,110 

8.6.  

- 

1,290 
5.3 
131 

5.4 
21,300 
11-3 

- 

- 
I 

la, 300 
7.1+ 

2.470 
271 

802 
1.1fU) 

8,100 
161 

- 

103 

113 
20,700 - - 

6,530 

2,390 
272 

798 
8 ,330  
59.4 

I 

w 
1.0.. 

10 

w 

1*0m 
3.0 
w 
w 

w 
1*mo 

w 
I*-. 

3m 
w 
w 

160, o n  
S*...I 
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Sarglo l u rbo r  (Location/Typof 

POIWTBOIC PO l ~ ~ B 0 6 ~  
[D.t.etion P01W032Db (Bottl.  ( B O t t l .  [Wan/ 

P a r a r t o r  tirit (OH32 Tr ip  Blank) T r i p  Blank) F S m  

Total  Hotala 
Aluminum 
Araonic 
Barium 
B O r y l l i u m  
cadmium 
Calcium 
Chromium 
Cobalt 
Coppor 
I ron  
Lead 
M g n O 8 i W  
~ n g a n o a o  
Uickol 
Potaaaium 
5.lenium 
sodium 
2inc 

Diaaolved Rota ls  
Aluminum 
Ar a o n i  c 
Barium 
Calcium 
Chromium 
Copper 
I ron  
Load 
Magnoaium 
Mnganoao 
Uickol 
Potaarium 
Sodium 
2inc 

62 
1 
10 
1 
1 

so0 
10 
12 
1s 
1s 
1 

so0 
2 

10 
so0 

1 
SO0 

4 

62 
1 

10 
so0 
10 
1s 
1s 
1 

so0 
2 

10 
so0 
100 

41 

1,090 

127 
1 .2 (n )  

- -- 
21,000 - - 
9,730 

3.5 
2,510 

267 

1,090 

0,290 
74.6 

- 
- 

- - 
117 

21,700 

6,360 

2 ,540 
268 

953 
8,500 

81.4 

- 
- 
- 

so 
1,000 

10 

SO 

1,000 
300 

so 

so 

10 
160,000 
I, 000 

SO 
1,000 

so 
1,000 

300 
SO 

so 

160,000 
S,OOOl 

14IAASPIUH6017:TP260/263/10 
Noy a t  ond of t ab lo .  



Total Het.1. 
Aluminum 
A f s d c  
Barium 
Beryllium 
C.d.iU 

Chromium 
Cobalt 
coppor 
Iron 
&ad 
nagn.sium 
nanqanoso 
Hick01 

S.l.nium 
sodium 
Zinc 

C81CiU 

?Ot.SSiU. 

Dissolved J8otals 
AlJurimum 
Arsomic 
Barium 
calcium 
chromium 
coppo r 
Iron 
&ad 
nopn.sium 
mnqanoso 
Hick01 
Potassium 
Sodium 
Zinc 

62 
1 
10 
1 
1 

500 
10 
12 
IS 
1) 
1 

sw 
2 
10 

1 
we 

sw 
I 

057 - 
62 07.4 

10 - 
5.0 - 

- 1 

10 
1s 
19 
1 

5.0 
2 
10 

we 
5.0 

4 1  

904 
56.2 

27.2 - - 
380 

H 
18000 

10 

w 

1.- 
3.0 
so 
H 

10 
160 8 o.0 

5,- 

w 
1,000 

w 
1,000 

3.0 
H 

H 

160 8 000 
5,0001 



Param0t.r 

Samplo Numbor (Location/Typo) 

I Dotoetion POlWPB03' I ?ma/ 
L.irit (Proaorvativo Blank) ? S m  

Total HOtBlS 
Aluminum 
Arsonic 
Barium 

Cadmium 
Calcium 
Chromium 
Cobalt 
Coppor 
I con 

naqnosiur 

Nick01 
Potassium 
Solonium 
Sodium 
Zinc 

Beryllium 

k 8 d  

!48Ibg88OSO 

62 
1 
10 
1 
1 

so0 
10 
12 
1s 
19 
1 

so0 
2 
10 

SO0 
1 

so0 
4 

NA 
11A 
NA 
M 
IOA 
NA 
NA 
NA 
NA 
NA 
WA 
IOA 
IOA 
IOA 
IOA 
NA 

NA 

so 
1, 000 

10 

so 
1,000 
300 
SO 

SO 

10 
160,000 

s.000 

Dissolvod Notala -- Alurinum 62 
Arsonic 1 
88riUm lo -- 1,000 
Calcium so0 - 

so Chromium 10 
1 , 000 coppor IS 

I con 1) 22.4 300 
Load 1 l . l ( M )  30 
MmOSiUB so0 - 

SO Mnganoao 2 
Nick01 10 
Potasaium so0 - 
Sodium so0 1,350 160,000 
Zinc 4 1  - s,ooo1 

so - 
- - 

- - 

14(t?ASP]UH60l7:T0260/263/18 
Koy: 

NA - kralyaoa not potformod. 
Dash I-) indicatoa compound n o t  dotoctod. 
*Duplicate analyaia not uithin control lirita. 
+Correlation coofficiont for tho MSA ia loas than 0 . 9 9 5 .  

;DUp1ic.t. o f  ramp10 POlWoOS. 
Duplicato of aamplo POlWO32. 

Analyrod f o r  total motala, diarolvod motala, eyanido, VOCa, BNAa, poaticidoa, PCBa, 

kralyrod for  diaaolvod rotala, cyanid., VOCa, and TRPHa only. 

+ly+od tor W C a  only. 

oTRPHs, and groaa alpha radioactivity only. 

qualit ior : 
(E) = Ropottod valuo ia oatiutod bocauro of tho proaonco of intorforonco. 
(N) = Duplicato injoction procision not mot. 
(N) - Spikod samplo rocovory not within control limit.. 
(RI = Tho data aro unusablo Ianalyto may or may not bo prosont). 

Sourco: Ecology and Environmont, Inc., 1991. 
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10 10 

10 - 
5 
5 7 
5 

10 30f 6.1 

- 
- 

J l  
J l  
Jl 

50 

59 

9.9 

3*2 
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T&lO 3-12 (COnt.) 

~arplo Numbor (Location/Typo) 

P01WB04c P01WTB06C 
[Dotoetion POln032Db (Bottlo (BOttl. I rp=/ 

Pa ram tor tirit (On321 Trlp  Blank) Trip Blank) rams 

Vinyl Chlorido 
Mothylono Chlorido 
Acotono 
Carbon Disulfide 
1.2-Dishloroothono (Total) 
Chlorobonsono 

1,2-Dichlorobonrono 
Di-lbButyl-Phth.lat. 
Bis(2-6thylh0xyl)Phth.l.t0 

Tontativoly Idontifiod Compounds. 
2-Propanol 
rroon 113 
~oxano 
2-2'4xybis-Ethanol 

Bis(Dirothy1 Ethyl) Butylidono 
6thyl Mothy1 Bon~oao Isoror 
Tribrorophonol Isomor 
Unknown Acid 
Unknown Wydroearbon 
Unknown Rydroc8rbon 
Unknown Phon01 
Unknown Siloxano 
Unknown Compound 
Unknown Compound 

N,N--Diwthyl-~onron8rino 

Total Alkalinity (.g/L 88 CaCo3) 

Total IlardllO8S (mg/L a8 CaCO3) 

Total Organic Carbon (mg/L) 

Gross Alpha Radioactivity (pCi/L) 

1 49 

1 56 

11  1 . 6  

<2  

NA 
NA 
MA 

IIA 

NA 

14[MASP1UH6017:T0260/290/14 
KOy 8t ~ n d  O f  tablo. 
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-1. 3-11 (coot.) 

Parmootor 

Sa1010 Ihub.r (bcation/”ppl - 
P01wU03d PO11(2Mld 
(Sampling (Sampling PO lWBO 3 
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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 WQC Suplea 
3.11.2.1 Analytical Screening Suplea 

Methylene chloride, a common laboratory-derived - contaainant 
BPA 1988), was  detected in several method blanks. This compound was  

present at a concentration only slightly above the method detection 
limit in the analytical method blank associated with the 11 sediment 
samples, vhich also exhibited similar levels of methylene chloride. 
presence of this compound can therefore be attributed to laboratory- 
derived contamination. 
concentrations slightly above the detection limit in the tvo surface 
soil analytical method blanks. With one exception, similar methylene 
chloride concentrations vere also observed in the surface soil samples 
and can therefore be attributed to labratoe-derived contamination. 
Eovever, the detected methylene chloride level in sample SO12 is too 
high to be unequivocally attributed entirely to the presence of 
laboratory-derived contamination. 

The 

Methylene chloride was  also present at 

3.11.2.2 [TAL and) TCL Samples 

phthalate, and bis(2-cthylhexy1)phthalate and several TICS (i.e., Freon 
113, hexane, 2-2'-oxybis-ethanol, and other unlrnovn compounds) were each 
detected in one or more of the [TAL d) TCL groundvater samples and in 
tbe associated method blanks. Therefore, the presence of these 
compounds is attributable to laboratory-derived contamination. 
addition, total xylenes were detected in the method blank associated 
vith two groundvater samples (W033 and V034) 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 in this saaple can be attributed to 

Hethylene chloride, acetone, carbon disulfide, di-n-butyl- 

In 
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the presence of laboratory-derived contamination. 
xylenes detected in groundwater sample W034 are too high to be 
attributed entirely to the presence of labora t ory-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). 
laboratory QA/QC comments concerning the [TAL and] TCL sample analyses 
are presented at the end of tables 3-9 through 3-12). 

However, the level of 

Several additional 
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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. 
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 b E's Phase I investigation and those of previous site investigations 
(NEESA 1983; G & M 1984; and G & H 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. 
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), 
TRPBs, P u s ,  and/or phenols were detected in the sediment samples; iron 
and manganese may also be present at elevated levels. 
detected contamination, especially in the pond sediments, can be 
attributed to leachate migration from the landfill via discharge of 
contaminated groundwater. However, PAE and TRPH contamination, 
especially in Bayou Grande sediments, could reflect the presence of 
other, perhaps ambient, sources of contamination in the site vicinity. 

Most of the detected contamination is clearly 

The Phase I 

Most of the 
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Significant levels of surface soil contamination (VOCs, TRPHS, 
PMs, and/or phenols were detected at only two locations: 
(northwest corner of 1970s landfill area) and the "collapse-feature 
depression" (northwest comer of 1950s landfill area). 
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: 
the western landfill bound8ry, south-of the identified "tar pit," and a 
large stained area in the north-central part of the 1970s landfill area. 
Baaed on the a - 3 1  and Bn-34 survey data and groundwater sample 
analytical results, leachate migration beyond the landfill boundaries 
m y  be impacting subsurface aquifer matrix sediments below the water 
table 

the "tar pit" 

These data 

two "pits" along 

Metals (iron, manganese, and, in one sample only, arsenic), VOCs 
(benzene, chlorobenzene, vinyl chloride, trichloroethene, and tetra- 
chlorethene), PAlis-baselneutral extractables, and phenols-acid 
actractables represent the primary shallow groundvatu contaminants. 
Several of the detected contaminants vere present at concentrations that 
acceed Florida standards or guidance concentrations. 
groundwater organic contamination VIS restricted priurily to areas 
iuediately 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. Bowever, the distribution of 
volatile halocarbon occurrences in the shallow groundvater 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. 

surficial zone of the Sand-and-Gravel Aquifer into at least the upper 
part of the main producing zone. 
to exist between these zones across most of the site, and G & H (1986) 

Slullw 

It is not clear whether contaminants have migrated below the 

A downward hydraulic gradient appears 
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detected high levels of benzene in two on-site deep well samples. 
contrast, only low levels of mostly volatile and BNA TICs appear to have 
been present in E C E's Phase I samples from the on-site deep wells. 

Eowever, the presence of even low levels of these TICs, in 
combination with the G C H 1986 data, the somewhat anomalous 
distribution of volatile halocarbons in E C E's Phase I groundwater 
samples, and the presence of elevated electromagnetic conductances 
revealed by the deeper EM-31 and EM-34 surveys in areas adjacent to the 
landfill, all suggest the potential presence of deeper groundwater 
contamination below and adjacent to the landfill. 

vicinity of Site 1. 

In 
r 

Additional assessment activities will be required at and in the 
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