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SQAG sediment quality assessment guidelines 
SVOC semivolatile organic compound 
SWCTL surface water cleanup target level 
TAL target analyte list 
TCE trichloroethene 
TEC toxicity effects concentration 
TEQ toxicity equivalent concentration 
TPH total petroleum hydrocarbons 
TPMC TerranearPMC, LLC 
TRPH total recoverable petroleum hydrocarbons 
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USACE U.S. Army Corps of Engineers 
USDA U.S. Department of Agriculture 
VOC volatile organic compound 
WERS Worldwide Environmental Remediation Services Contract 
WRS Wilcoxon Rank Sum 
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Executive Summary 

This report details the remedial investigation (RI) conducted in 2016 covering the areas known 
as Landfill Area 1 and Landfill Area 3 at the former Lee Field Naval Air Station (LFNAS). The 
RI consisted of a lithologic soil borings, direct-push technology (DPT) groundwater sample 
collection, surface water and sediment sample collection, surface and subsurface soil sampling, 
groundwater sample collection, background evaluation, completion of a baseline human health 
risk assessment (BHHRA), and completion of a screening-level ecological risk assessment 
(SLERA). The objective of this RI was to utilize a supplemental data set in combination with 
existing data to accurately delineate areas of known chemical impacts at each landfill in order to 
update human health and ecological risk assessments, and obtain sufficient data within the 
footprint of each landfill to define the nature and extent of U.S. Department of Defense 
contaminants of concern exceedances and their potential for off-site migration.  

A summary of the investigation results from each area is presented below. 

Landfill Area 1 
Landfill Area 1 covers approximately 6.2 acres of land near the southeastern corner of the 
LFNAS property. Today, the site is an inactive, heavily vegetated parcel bordered to the north by 
Wildwood Road and a drainage swale paralleling the road; to the south and east by a cypress 
wetland area (Three Mile Swamp); and to the west by a low, flat, wooded area that contains 
standing water during the rainy season and connects with Three Mile Swamp. The following 
activities were conducted in 2016 for this RI at Landfill Area 1: 

Surface Water Sampling 

● One surface water sample was collected from the drainage swale north of Wildwood 
Road in the northeastern corner of Landfill Area 1.  

Sediment and Surface Water Sampling 

● Three sediment samples were collected at Landfill Area 1:  one from the drainage 
swale north of Wildwood Road in the northeastern corner of Landfill Area 1 
(collocated with the one surface water sample) and two from locations along the 
creek/wetland area east of Landfill Area 1. 

Soil Sampling 

● Surface soil samples were collected from 10 locations within the interpreted burial 
area of Landfill Area 1. 
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● Subsurface soil samples were collected from the 10 surface soil locations within the 
interpreted Landfill Area 1 boundary. 

Groundwater Sampling 

● DPT groundwater samples were collected from three depth intervals in August 2016 
at six DPT soil boring locations.  

● Groundwater samples were collected in September 2016 from all 14 permanent 
monitoring wells at Landfill Area 1. 

Similar to the findings of previous RIs, soil and groundwater contamination detected during this 
RI is likely attributable to past disposal activities at the site. Surface and subsurface soil 
contaminants detected including polynuclear aromatic hydrocarbons, semivolatile organic 
compounds, total recoverable petroleum hydrocarbons, and metals are not uncommon in waste 
disposal areas, but the date of their release is difficult to determine. Arsenic, barium, and copper 
concentrations exceeding the background and cleanup target levels are widespread in the soil 
sampling area, but these detections have been determined to be naturally occurring. 

The groundwater is relatively free of contamination, with only one organic constituent detected 
exceeding the groundwater cleanup target level in one well (chlorobenzene at well LF1MW02) 
located on the northern boundary of the landfill area. Deep monitoring well LF1DW02 was 
installed adjacent to LF1MW02 in order to vertically define previous chlorobenzene detection. 
Vertical delineation of chlorinated hydrocarbons was achieved due to the lack of volatile organic 
compound detections in the newly installed deep well adjacent to well LF1MW02. It should be 
noted that previous vinyl chloride detections in the southeast corner of the landfill were not 
present during the 2016 RI groundwater sampling event. 

Exceedances for inorganics were compared to background concentrations established during the 
background chemical data study. The data sets were subjected to statistical tests, and if 
necessary, geochemical evaluations were performed to determine if compounds detected were 
contaminant related. A review of the soil data set (surface and subsurface) indicated anomalous 
concentrations of antimony, barium, copper, lead, manganese, and zinc that may contain a 
component of contamination. When subjected to geochemical evaluation, inorganics detected in 
the surface water samples were not determined to be contaminant related. In groundwater, 
manganese concentrations in wells LF1MW11 and LF1MW12 were determined to be 
anomalously elevated and may contain a component of contamination. 

The BHHRA of Landfill Area 1 concluded that potential cancer risks to current receptors are 
either at or below the low end of the National Oil and Hazardous Substances Pollution 
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Contingency Plan (NCP) 10-6 to 10-4 acceptable cancer risk range. This is based on the 
evaluation of surface soil (both depth intervals) exposure to the current/future maintenance 
worker and adolescent trespasser, and also on the combined surface soil and surface water 
exposure for the trespasser. Similarly, the hazard index values for both current/future receptors 
are less than the target value of 1, indicating that adverse noncancer health effects are unlikely 
for either of these receptors. 

The SLERA identified 4,4’-dichlorodiphenyltrichloroethane (DDT) and its metabolite 4,4’-
dichlorodiphenyldichloroethene as likely remnant traces of the lawful use of 4,4’-DDT in the 
1940s and 1950s, when the LFNAS was in full operation. However, due to the low detected 
concentrations in a majority of samples, the highly limited spatial distribution of most 
contaminants, the relatively low hazard quotients calculated in the food chain modeling, and the 
presence of abundant habitat nearby, chemicals detected in Landfill Area 1 media are considered 
to have a low potential to adversely impact ecological receptor populations. No additional 
investigation of ecological risk is warranted or recommended at Landfill Area 1. 

Landfill Area 3 
Landfill Area 3 covers approximately 7.4 acres of land at the southern edge of the LFNAS 
property. The landfill is bounded on the north, west, and east by a thick cover of trees. Three Mile 
Swamp lies approximately 400 feet east and northeast of the landfill. The southern edge of 
Landfill Area 3 is bordered by a dirt access road that connects County Road 209 with Wildwood 
Road. The remnants of 6-inch-by-6-inch wooden posts from a previous boundary fence are 
located around the perimeter of the landfill. Currently, the landfill is wooded with trees and 
undergrowth. Prior to the end of 2001, the eastern edge of Landfill Area 3 was cleared of larger 
timber from the bend in the access road to the northeast. The removal of timber in these areas has 
provided more sunlight, which allowed the growth of grasses and thick scrub vegetation. 
Portions of the landfill where this has occurred are now nearly impenetrable, as is the northeast 
corner of the landfill where cutting debris has been piled. The following activities were 
conducted in 2016 for the RI at Landfill Area 3: 

Sediment Sampling 

● One sediment sample was collected from one location southeast of the defined 
boundary of Landfill Area 3. 

Soil Sampling 

● Surface soil samples were collected from three locations within the Landfill Area 3 
boundary. 
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● Subsurface soil samples were collected from the three surface soil sample locations 
within the interpreted Landfill Area 3 boundary. 

Groundwater Sampling 

● Groundwater samples were collected by direct-push in September 2016 from five 
depth intervals at 10 soil boring locations.  

● Groundwater samples were collected in September 2016 from all 18 permanent 
monitoring wells at Landfill Area 3. 

Two volatile organic compounds were detected in the sediment sample collected southeast of the 
landfill boundary. Organic constituents were not detected above soil cleanup target levels in any 
surface or subsurface soil sample. Inorganic constituents arsenic and iron were detected in excess 
of their respective background values. However, no inorganic constituents were detected above 
their respective cleanup target levels. 

Similar to previous RIs at Landfill Area 1, the most significant levels of contamination were 
detected in groundwater samples collected within and adjacent to the southeast boundary of the 
landfill. Concentrations of chlorinated hydrocarbons including cis- and trans-1,2-dichloroethene 
and chloroethene (vinyl chloride) were detected at concentrations well above the groundwater 
cleanup target levels. However, the expanded groundwater investigation in the vicinity of the 
chlorinated hydrocarbon detections indicates that the area of contamination is localized, 
delineated both horizontally and vertically by the 2016 direct-push and permanent monitoring 
well results. The absence of previously detected trichloroethene, coupled with the presence of 
high levels of the trichloroethene breakdown products cis- and trans-1,2-dichloroethene and 
chloroethene (vinyl chloride), likely indicates the release is not recent. 

Exceedances for inorganics were compared to background concentrations established during the 
background chemical data study. The data sets were subjected to statistical tests, and if 
necessary, geochemical evaluations were performed to determine if compounds detected were 
contaminant related. A review of the soil data set (surface and subsurface) indicated anomalous 
concentrations of copper, iron, lead, mercury, silver, and zinc that may contain a component of 
contamination. In the groundwater, iron concentrations are anomalously high and may be 
contaminant related. Iron may be elevated due to reductive dissolution, as a secondary effect of 
organic contamination. 

The BHHRA concluded that cancer risks for all receptors exposed to Landfill Area 3 surface and 
subsurface soil are less than the NCP acceptable cancer risk range of 10-6 to 10-4. Therefore, 
cancer risks associated with exposure to surface soil and subsurface soil are regarded as 
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negligible for all receptors. The hazard index values for all soil receptors are less than the target 
value of 1, indicating that adverse noncancer health effects are unlikely for any of these 
receptors. 

The SLERA found that due to the low detected concentrations in a majority of samples, the 
highly limited spatial distribution of most contaminants, the relatively low hazard quotients 
calculated in the food chain modeling, and the presence of abundant habitat nearby, chemicals 
detected in Landfill Area 3 media are considered to have a low potential to adversely impact 
ecological receptor populations. No additional investigation of ecological risk is warranted or 
recommended at Landfill Area 3. 

Contract No. W912DY-10-D-0014 ES-5 Final Landfill Areas 1 and 3 RI Report – November 2018 
Task Order No. 0009 



1.0 Introduction 

The U.S. Army Corps of Engineers (USACE) has authorized Aptim Federal Services, LLC 
(APTIM) (formerly CB&I Federal Services LLC [CB&I] to prepare a remedial investigation (RI) 
report for Landfill Areas 1 and 3 within the former Lee Field Naval Air Station (LFNAS), Green 
Cove Springs, Clay County, Florida (Figure 1-1). The Army is the lead agent for the program, 
which the USACE executes on behalf of the Army and the U.S. Department of Defense (DoD), 
following the requirements set forth in USACE Engineering Manual ER 200-3-1, FUDS 
Program Policy. This effort was conducted as Task Order 0009 under Contract No. W912DY-
10-D-0014, issued by the USACE to CB&I. Government project management and technical 
oversight was provided by the USACE. 

Scope of Work and Project Objectives 

The RI activities completed to date at Landfill Area 1 and Landfill Area 3 have described 
exceedances of applicable environmental threshold values in various environmental media, such 
as soil, sediments, surface water, and groundwater, within and proximal to the subject sites. The 
objective of this RI was to utilize a supplemental data set in combination with existing data to 
accurately delineate areas of known chemical impacts at each landfill in order to update human 
health and ecological risk assessments, and obtain sufficient data within the footprint of each 
landfill to define the nature and extent of DoD contaminants of concern (COC) exceedances and 
their potential for off-site migration. It should be noted that the current and reasonably 
anticipated future land use does not include a residential land use scenario. Both sites are 
undeveloped and expected to remain as closed landfills into the foreseeable future, therefore the 
characterization of buried waste and environmental media directly beneath buried waste was not 
justified in order to update the site risk evaluations for this investigation. Work completed in 
support of this RI report was conducted in accordance with the requirements of the 
Comprehensive Response, Compensation, and Liability Act, as amended by the Superfund 
Amendments and Reauthorization Act, and Florida Administrative Code (F.A.C) Chapter 62-
780, Contaminated Site Cleanup Criteria. Soil, groundwater, and surface water data were 
compared to environmental cleanup levels specified by F.A.C. Chapter 62-777, Cleanup Target 
Levels. Sediment data were compared to the Florida Department of Environmental Protection 
(FDEP) Sediment Quality Assessment Guidelines (SQAG) (MacDonald et al., 2000). A baseline 
human health risk assessment (BHHRA) and screening-level ecological risk assessment 
(SLERA) were also performed as part of the RI to satisfy federal and state statutory 
requirements. 
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The LFNAS is located in Clay County, Florida (Green Cove Springs, Florida, U. S. Geological 
Survey 7.5-Minute Topographic Quadrangle Maps), in Section 38, Township 6 South, Range 26 
East (Figure 1-1). The LFNAS occupies approximately 1,560 acres on the western bank of the 
St. Johns River, approximately 30 miles south of Jacksonville, within the city of Green Cove 
Springs. 

The DoD reportedly used three areas for the storage and /or disposal of unknown quantities of 
materials during the active period of the LFNAS from 1940 to 1963. These areas have been 
designated as Landfill Areas 1, 2, and 3. This RI focused only on Landfill Areas 1 and 3. 

Landfill Area 1. Landfill Area 1 covers approximately 6.2 acres of land near the southeastern 
corner of the LFNAS property. Today, the site is an inactive, heavily vegetated parcel bordered 
to the north by Wildwood Road and a drainage swale paralleling the road; to the south and east 
by a cypress wetland area (Three Mile Swamp); and to the west by a low, flat, wooded area that 
contains standing water during the rainy season and connects with Three Mile Swamp 
(Figure 1-2). 

Currently, the landfill is completely covered with vegetation of different types. The surface of 
the eastern one-half to two-thirds of the landfill is generally mounded with abundant debris 
approximately 8 to 15 feet above the surrounding topography. In this portion of the landfill, the 
debris is generally covered with a thin layer of soil, which supports mostly grasses, scrub 
vegetation, and few trees. Various types of debris, such as fiberglass pipes, concrete, and 
brush/timber piles, are present on the surface or visible through the soil cover. An area of 
approximately 2 acres in the northeastern portion of Landfill 1 was regraded in the 2005-2006 
time frame to allow for temporary storage in this location by the Clay County Sheriff’s 
Department. Two conex boxes appear in Google Earth aerial photographs dated November 2007 
through January 2014. Three other temporary structures were present based on Google Earth 
aerial photographs dated November 2007 and January 2008; these were removed prior to 2010. 
The conex boxes were likewise subsequently removed, and the area has not been used for storage 
since at least 2015. It is unknown what materials were stored in this area, other than vehicles 
from the Sheriff’s Department. The eastern edge of the landfill slopes downward to the east and 
south toward the wetland area, which is dominated by cypress trees and low vegetation common 
to wetlands in the southeastern United States. The eastern portion of the landfill contains debris 
such as concrete culverts, drummed materials, and (reportedly) power poles. 

The southwestern area of the landfill is low and relatively flat as the ground surface slopes 
downward from the high central portion of the landfill. The southeastern and southwestern 
edges of the landfill are covered mostly with grasses and low vegetation common near wetland 
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areas. The south-central part of the landfill is densely vegetated with cypress trees and vines. 
The central and west-central portions of the landfill are dominated by thick vegetation such as 
trees, brush, and scrub and are essentially inaccessible by foot and most equipment. Mounded 
debris is common here, including concrete, fiberglass materials, rusted drums (some labeled 
“acetone”), and other miscellaneous debris. The western portion of the landfill is fairly flat and 
contains a dense canopy of trees, but is mostly accessible. Surface debris is common here, 
especially to the south. The northern edge of the landfill slopes downward to the north from 
the center to Wildwood Road. Most of the debris observed at the surface is known to be related 
to post-DoD activities and will not be addressed under the Defense Environmental Restoration 
Program (DERP)-Formerly Used Defense Sites (FUDS) program. 

Landfill Area 3. Landfill Area 3 covers approximately 7.4 acres of land at the southern edge of 
the LFNAS property. The landfill is bounded on the north, west, and east by a thick cover of trees 
(Figure 1-2). Three Mile Swamp lies approximately 400 feet east and northeast of the landfill. 
The southern edge of Landfill Area 3 is bordered by a dirt access road that connects County 
Road 209 with Wildwood Road. The remnants of 6-inch-by-6-inch wooden posts from a 
previous boundary fence are located around the perimeter of the landfill.  

Currently, the landfill is wooded with trees and undergrowth. Prior to the end of 2001, the 
eastern edge of Landfill Area 3 was cleared of larger timber from the bend in the access road to 
the northeast. The removal of timber in these areas has provided more sunlight, which allowed 
the growth of grasses and thick scrub vegetation. Portions of the landfill where this has occurred 
are now nearly impenetrable, as is the northeast corner of the landfill where cutting debris has 
been piled. 

Overall, the landfill area is relatively flat. Three mounds previously identified within the Landfill 
Area 3 boundary were not present during the 2016 RI field event. Scattered debris, including 
bottles, cans, and miscellaneous metal items, can be observed at the surface from the south-
central portion of the landfill to the east and northeast. From the surface, there are no other 
indications that a landfill is present. 

Two small ponds and a seasonably wet ditch area were previously identified within and adjacent 
to the Landfill Area 3 boundary. However, those site features were dry at the time of the 2016 RI 
field event. 

1.1.1 Site History and Operations 
The history of DoD development and use of the LFNAS is presented in the Final Supplemental 
Remedial Investigation Report (Shaw Environmental, Inc. [Shaw], 2004a) and summarized in 
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this RI with additional information provided in the Landfill Areas 1 and 3 Remedial 
Investigation/Feasibility Study Work Plan (CB&I, 2016). 

The U.S. Navy initially surveyed the location of the future LFNAS in May 1939. The property 
was graded and had been previously used as a civilian landing field. The Navy began acquiring 
the property in June 1940 and by November 1940 obtained title to 1,059.6 acres. Additional 
acreage was acquired in 1941 and 1943 until the base occupied a total of 1,393 acres (1,116 of 
“hardland” and 277 of swampland) (PHR Environmental Consultants, Inc., 2001). 

Construction of the base began in August 1940. The original facility consisted of four 5,000-foot 
runways, 16 buildings, 1 small arms range and 2 high explosives magazines, a hangar and 
control tower, and a gasoline storage and distribution system. The field was completed in March 
1941 and dedicated as Benjamin Lee II Field. The base was first commissioned as a Naval 
Auxiliary Air Facility to Naval Air Station Jacksonville. Its mission was to conduct flight 
training for student naval aviators. 

In 1943, the Naval Auxiliary Air Facility was redesignated as a Naval Auxiliary Air Station and 
a semi-independent station. Following the end of World War II, Lee Field was decommissioned 
as a Naval Auxiliary Air Station and recommissioned as U.S. Naval Station, Green Cove Springs 
in December 1945. Its new mission was to accommodate and mothball vessels of the inactive 
naval fleet. The mothballing process entailed maintenance and preservation of the vessels to 
prevent deterioration during periods of inactivity. This provided a large reserve fleet of ships that 
could easily be returned to active duty on short notice. To perform its new mission, Lee Field 
was converted from an air station to a naval station. At this time, use of the runways was 
transferred to Naval Air Station Jacksonville for limited training operations support. In order to 
provide permanent berthing facilities for the reserve fleet, the Navy acquired approximately 111 
acres along the St. Johns River waterfront (20.34 acres of filled land and 91.1 acres of 
submerged land) and began construction of eleven 1,800-foot piers in July 1946. Prior to 
completion of the piers, vessels were moored in the St. Johns River. Construction of the piers 
was completed in 1947. The base served as a ship mothball and refurbishing facility until 1962 
(PHR Environmental Consultants, Inc., 2001). At one time, as many as 600 shallow draft fleet 
ships, primarily landing craft and Liberty ships, were berthed at the piers (Environmental 
Science and Engineering, Inc. [ESE], 1988). 

In 1963, the ownership of Lee Field was transferred from the DoD to the City of Green Cove 
Springs. In 1965, the City of Green Cove Springs sold the property to J. Louis Reynolds. Mr. 
Reynolds began developing Lee Field into an industrial park property (Reynolds Industrial Park), 
and site development has continued. In 1981, Mr. Reynolds transferred the property to Clay 
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County Port, Inc. Businesses currently or formerly operating at Reynolds Industrial Park include 
a railroad refurbisher, a truck driver training school, an aircraft maintenance facility, a brake 
testing facility, a fiberglass pipe manufacturing facility, and an airstrip for small planes 
(USACE, 1999). 

Landfill Area 1. Historical LFNAS records, including aerial photographs, indicate that activity 
at the area known as “Landfill Area 1” was initiated in 1947. The area is referred to as a 
“Sanitary Yard Dump” on the 1953 base map. The area was reportedly used by the Navy from 
the 1940s to 1963 to store compost, creosote-treated power poles, and materials removed from 
the mothballed ship fleet that could not be incinerated. Post-DoD activity at the landfill was 
documented by aerial photographs from approximately 1971 through 1990. During that time 
period, the width of Landfill Area 1 was expanded to encompass part of the surrounding wetland 
area. No landfill activity is currently occurring at this site. 

Landfill Area 3. Historical LFNAS records, including aerial photographs, indicate that the area 
known as Landfill Area 3 was referred to as a “Sanitary Land Fill” on a map dated 1957. The 
area was reportedly used to dispose of domestic waste, refuse, and medical waste. No other 
details concerning historical use of the site were available. A review of historical aerial 
photographs first indicated landfill-related activity at Landfill Area 3 in 1951. Activity at the 
landfill continued through at least 1958. The next available aerial photograph (1969) indicates 
some activity occurred between 1958 and 1969 on the northeastern portion of the site, but it is 
unknown whether this activity occurred prior to the closure of LFNAS or post-DoD. No other 
activity was observed at Landfill Area 3 after approximately 1969. No landfill activity is 
currently occurring at this site. 

1.1.2 Adjacent Land Use 
The City of Green Cove Springs lies approximately 1 mile to the northwest of the LFNAS. 
Commercial and industrial facilities border the LFNAS on the West. Three Mile Swamp 
occupies the area south and west of Wildwood Road. The Cattail Creek Golf Course and the 
Bayard Wildlife Management Area border the LFNAS on the east. The wildlife management 
area is a conservation area located south and east of Three Mile Swamp and mainly consists of 
wooded and undeveloped land (St. Johns River Water Management District [SJRWMD], 2000). 

1.1.3 Climate 
The climate in Clay County, Florida is described as “moderate” by the U.S. Soil Conservation 
Service (U.S. Department of Agriculture [USDA], 1989). The summers are hot and humid, and 
the winters are cool. The coolest month is January, with a mean daily temperature of 53.2 
degrees Fahrenheit (oF), and the warmest is July, with a mean daily temperature of 81.3oF. The 
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average annual rainfall is 53 inches, the majority of which falls from June through September. 
Tropical storms can affect the area from early June through mid-November, but hurricane-force 
winds are rare because of the county’s inland location. However, the heavy rains associated with 
tropical systems can cause flooding in low-lying areas (Shaw, 2004a). 

Regional and Local Geology 
The following information regarding the regional and local geology was derived from the 
Supplemental Remedial Investigation Report (Shaw, 2004a) and summarized in this RI. 

1.2.1 Physiography 
The LFNAS lies within the Eastern Valley of the Coastal Lowland Province in northern Florida. 
The Eastern Valley physiographic region consists of mostly swamps and flatwoods (nearly level, 
poorly drained soils characterized by open woods of pine, saw palmetto, and pineland threeawn) 
(USDA, 1989) and ranges from 0 to 30 feet above mean sea level (amsl) within Clay County. 
The Eastern Valley near the site grades into a broad, shallow regional valley approximately 15 to 
20 miles wide, which slowly deepens northward until the St. Johns River drops to sea level 
(ESE, 1988). The Eastern Valley is bordered on the east by the Atlantic Coastal Ridge, which 
ranges from 25 to 30 feet amsl (ESE, 1988). West of the Eastern Valley is the Duval Upland, 
which ranges from 30 to 100 feet amsl. 

The LFNAS facility is located on a series of beach ridge deposits associated with higher sea 
levels during the Late Pleistocene Epoch. Topographic relief is low, with elevations gently 
decreasing northeastward toward the river. The central portions of the facility lie 20 to 25 feet 
amsl, while the northern portions of the site lie less than 10 feet amsl. The average elevation of 
Three Mile Swamp, located south of the facility, is less than 10 feet amsl. 

The St. Johns River flows northward along the eastern boundary of Clay County. Its entire reach 
along the county is tidally influenced, and the river stage rises and falls with each change of tide 
(USDA, 1989). Tides on the St. Johns River fluctuate approximately 1 foot from low to high. 
During times of severe storms, such as nor’easters or hurricanes, rises in ocean level can cause a 
significant rise in river levels and cause reverse flow in the St. Johns River as far south as 
Lake St. George (SJRWMD, 2000). The mean water level of the river is at sea level. 

Several drainage ditches are present at the LFNAS site; some drain into the surrounding swamps 
and others drain into the St. Johns River. Three Mile Swamp is located in the southern portion of 
the facility. The area is a mature cypress swamp with an average surface elevation of less than 
9 feet amsl. The water level of the swamp fluctuates but averages 9 to 10 feet amsl based on staff 
gauge measurements at Landfill Area 1. The large drainage ditch located along the eastern 
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boundary of the LFNAS was a pre-existing creek that was the discharge outlet for Three Mile 
Swamp prior to development of the Base. 

1.2.2 Soils 
Eastern Clay County is characterized by poorly drained land consisting mostly of woods and 
swamps. The site lies within the Sapelo-Meadowbrook-Leon general soil map unit 
(USDA, 1989). These soils consist of nearly level, poorly drained soils that are sandy to depths 
of 40 to 79 inches below ground surface (bgs) and that are found in the flatwoods. Some are 
characterized by loamy subsoil; some have sandy subsoil underlain by loamy subsoil; and others 
are sandy throughout, with subsoil coated with organic matter. 

Soils of the southern and southwestern portions of the facility, including the landfill sites, consist 
of Leon fine sand, Osier fine sand, Allanton and Rutledge mucky fine sands (depressional), 
Goldhead fine sand, Plummer fine sand, and Meggett fine sandy loam (USDA, 1989). All of 
these soil units are described as nearly level and poorly drained. 

1.2.3 Regional Geology 
Clay County is underlain by a thick sequence of sediment associated with the Atlantic Coastal 
Plain Province. Units underlying the area range in age from Recent to Jurassic and are more than 
18,600 feet thick. Because of their occurrence at great depths, little is known about the Jurassic 
age rocks. The oldest rocks described as of 1986 are the Taylor and Navarro units of Late 
Cretaceous age. Taylor rocks consist of light gray chalk or argillaceous chalk with thin layers of 
dolomite. Navarro rocks consist of tan to white, soft, friable limestone. These units are 200 and 
1,300 feet thick, respectively. The top of the Navarro occurs at depths of approximately 2,000 to 
2,500 feet bgs in Clay County (Miller, 1986). 

The Cretaceous rocks are overlain by Tertiary Paleocene age carbonate-evaporite rocks. The 
primary unit of the Paleocene rocks is the Cedar Keys Formation. The lower two-thirds of the 
Cedar Keys consist of fine to microcrystalline dolomite with interbedded anhydrite. This lower 
unit comprises the lower confining unit of the Floridan Aquifer System. The upper part of the 
formation consists of coarsely crystalline dolomite. The Paleocene rocks are approximately 
500 feet thick in the Clay County area (Miller, 1986). 

Three rock units comprise Eocene age rocks in the vicinity of Clay County. The Oldsmar 
Formation of Early Eocene age overlies the Cedar Keys Formation. The Oldsmar is composed 
mostly of micritric to finely granular limestone with interbedded fine to medium crystalline 
dolomite. The Oldsmar Formation is overlain by the middle Eocene Avon Park Formation. This 
formation is a soft to well indurated, pelletal to locally micritic limestone. The limestone is thin 
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to thickly interbedded, fine to medium crystalline, slightly vuggy dolomite. The Avon Park 
Formation is exposed at the surface in Citrus and Levy Counties, representing the oldest rock 
outcropping in Florida. The Avon Park Formation is overlain by the late Eocene Ocala 
Limestone. This unit consists of an upper soft, somewhat friable, porous coquina, and a lower 
soft to semi-indurated, fossiliferous limestone. The Ocala is one of the most permeable units 
within the Floridan Aquifer as a result of karst dissolution of the rock. The total thickness of the 
Eocene age rocks underlying Clay County is approximately 800 feet (Miller, 1986). 

A thin unit of Oligocene age rock, the Suwannee Limestone, is shown in cross section by Miller 
(1986) to be present in Clay County. The Suwannee Limestone is described as consisting of two 
rock types:  (1) crystalline, vuggy limestone and (2) finely pelletal limestone in a micritic to 
finely crystalline limestone matrix. This unit is 0 to 100 feet thick and forms the uppermost rock 
unit of the Floridan Aquifer. 

The Miocene age Hawthorn Group overlies the Eocene and Oligocene rocks in the Clay County 
area. The Hawthorn in Clay County is composed of three formations:  (1) the basal Penny Farms 
Formation, (2) the middle Marks Head Formation, and (3) the upper Coosawhatchie Formation. 
The group ranges from approximately 75 to 90 feet thick and forms the upper confining unit of 
the Floridan Aquifer System (Scott, 1988). 

The Penny Farms Formation consists of a lower carbonate member and an upper siliciclastic 
member. The carbonate member is composed of variably sandy, phosphatic, clayey dolostones 
with interbedded sand and clay. The upper member of the Penny Farms Formation consists of 
olive gray, fine to coarse-grained, variably phosphatic, dolomitic, silty, clayey sands and sandy 
clays with interbedded carbonates. The phosphate content can reach the point of being classified 
as a phosphorite sand (50 percent or greater phosphate grains). 

The Marks Head Formation is the most complex in the Hawthorn Group. The Florida portion of 
the unit consists of interbedded sand, clay, and dolostone. The sands are light to dark gray and 
generally fine to medium-grained, dolomitic, silty, clayey, and phosphatic. The clays are 
greenish to olive gray, sandy, silty, dolomitic and phosphatic. The clay beds can comprise a large 
portion of the formation. The dolostone portions of the formation are yellowish to olive gray, 
micro to finely crystalline, sandy, phosphatic, and clayey. 

The Coosawhatchie Formation is similar in lithology to the Marks Head, consisting of quartz 
sands, clays, and dolostones. The sands are phosphatic, with percentages of phosphate ranging 
from a trace to more than 20 percent. The Coosawhatchie sediments range from light gray to 
greenish and olive gray in color (Scott, 1988). 
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Overlying the Hawthorn Group is the late Tertiary age Cypresshead Formation. The Cypresshead 
Formation consists of fine to coarse quartz sand. The sand is moderate to well sorted and 
contains some quartz gravel. Clay is commonly present in minor amounts. Mica is common in 
minor percentages, especially in finer sands. The Cypresshead Formation is the oldest surficial 
unit in Clay County, outcropping in the central portion of the county (Scott, 1992).  

Overlying the Cypresshead Formation in the western portion of Clay County is the Pleistocene 
age Trail Ridge sands. This beach ridge and dune deposit consists of fine to medium-grained 
sands. Peat beds and pieces of wood are common. The Trail Ridge sands contain ore-grade 
concentrations of heavy minerals (Scott, 1992). 

The surficial unit in eastern Clay County consists of undifferentiated Quaternary sediments. 
These sediments are composed of sands, clayey sands, and clays occasionally containing limited 
numbers of mollusk shells. This package may contain reworked Cypresshead. Lowlands along 
the St. Johns River and tributaries are mapped as Holocene fluvial sediments. This alluvial 
deposit is composed of quartz sands, silt, clay, and marls (poorly consolidated, variably sandy, 
clayey, shelly carbonate sediments). Peat and other organic-rich sediments are often present. 
This unit is common below 10 feet amsl (Scott, 1992). 

1.2.4 Local Geology 

Landfill Area 1. The subsurface geology was determined by the installation of piezometers, 
monitoring wells, and lithologic borings. A total of 14 monitoring wells (12 shallow and 2 deep) 
have been installed at the site during investigation fieldwork. Soil borings were drilled to a 
maximum depth of 30 and 40 feet bgs to assess the subsurface lithology and determine whether a 
continuous confining unit was present beneath the site.  

All borings encountered undifferentiated sediments of sand, silty sand, clayey sand, and some 
clay. The different sediment types formed irregular and discontinuous lenses found at the 
perimeter of the landfill. Several borings such as LF1PZ06, LF1PZ05, and LF1PZ03 
encountered clay layers; however, these units appear to represent discontinuous lenses. 
Therefore, there is no true confining unit present at depth. Sand zones were typically gray to 
brown to greenish-gray-colored, fine-grained, and well sorted with mica or phosphate. Deep 
lithologic borings were drilled as close as possible to the edge of the landfill due to the uncertain 
nature of possible debris types. On the south and east sides of the landfill, borings had to be 
placed on the landfill due to the surrounding wetland area. Landfill material such as fiberglass, 
paper, and metal was encountered to depths of 6 to 8 feet bgs in borings located along the 
southern edge of the site (LF1MW04, LF1MW05, LF1DW01, and LF1PZ04.) 
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In the deep well (LF1DW01), a surface casing was set at 20 feet in a clayey sand to reduce the 
possibility of cross contamination of the aquifer above and below the clay layer. This unit 
represents a localized aquitard. Below 26 feet, alternating layers of sand and clayey sand units 
were encountered to the total depth of the deep well.  

The grain size analysis of 10 surface soil samples indicated that an average of 86.7 percent of 
soil collected was finer than 0.425 millimeter (mm) (#40 sieve) and 23.4 percent was finer than 
0.149 mm (#100 sieve). Therefore, the surface soil is predominantly a poorly sorted fine to 
medium-grained sand, with a small percentage of coarse and very fine-grained sand. 

Landfill Area 3. The subsurface geology was determined by the installation of piezometers, 
monitoring wells, and lithologic borings. A total of 18 monitoring wells (14 shallow and 4 deep) 
have been installed at the site during investigation fieldwork. Soil borings were drilled to a 
maximum depth of 40 and 50 feet bgs to determine the subsurface lithology and determine if a 
continuous confining unit was present beneath the site. All borings encountered undifferentiated 
sediments of sand, silty sand, clayey sand, and minor clay. The different sediment types formed 
irregular and discontinuous lenses found at the perimeter of the landfill. The predominant 
sediment type observed was a fine to medium-grained, white to greenish gray to brown sand. 
The sand units ranged from poorly to well sorted. Minor lenses of silt and clay were encountered 
but were not continuous across the site. Deep lithologic borings were generally not drilled in the 
interior of the presumed landfill area due to the uncertain nature of possible debris types. Landfill 
material was encountered to a depth of approximately 6 feet bgs in LF3W-5-86. 

The grain size analysis of 10 surface soil samples indicated that 96.6 percent of soil collected 
was finer than 0.425 mm (#40 sieve) and 35.7 percent was finer than 0.149 mm (#100 sieve). 
Therefore, the surface soil is predominantly poorly sorted, fine-grained sand, with a small 
percentage of medium and very fine-grained sand and silt. The grain size of the shallow saturated 
zone was determined based on two soil samples collected from 6 to 10 feet bgs. The soil 
collected averaged 98.5 percent finer than a #40 sieve with only 25.4 percent finer than #100, 
indicating moderately sorted fine-grained sand. The saturated soil sample collected from 26 to 
31 feet bgs in the aquifer is predominantly fine-grained sand but also has grain sizes ranging 
from medium to silt and is poorly sorted. 

1.2.5 Groundwater Hydrology 
The hydrogeologic framework of the LFNAS area includes two major aquifer systems:  the 
shallow unconfined aquifer and the Floridan Aquifer. The two aquifer systems are discussed in 
Sections 1.2.5.1 and 1.2.5.2.  
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1.2.5.1 Shallow Unconfined Aquifer 
The uppermost aquifer system (shallow unconfined aquifer) occurs within the shallow units 
encountered at the LFNAS. The top of the shallow aquifer was encountered at depths ranging 
from less than 1 foot to approximately 6 feet bgs (Shaw, 2004a). A hydrologic divide is present 
in the west-central portion of the LFNAS. Groundwater flow from the divide is to the north to 
the St. Johns River, to the south and southwest to Three Mile Swamp, and to the east to the 
drainage ditch along the eastern boundary of the LFNAS. 

The clay-rich Hawthorn Group separates the shallow aquifer from the deeper, confined Floridan 
Aquifer and functions as the upper confining layer for the Floridan Aquifer. 

1.2.5.2 Floridan Aquifer 
The Floridan Aquifer is the primary source of public drinking water in Clay County. LFNAS is 
located in an area of Clay County where wells completed in the Floridan are under artesian 
conditions (Shaw, 2004a). Three artesian wells are located within the Floridan Aquifer on or 
adjacent to the LFNAS facility: two wells located within the city of Green Cove Springs and the 
third well located within the Cattail Creek Golf Course on the northeast boundary of the LFNAS. 
Wells are reported to be cased to a depth of between 274 and 294 feet bgs and to total 654 to 688 
feet deep. In one well, the Floridan Aquifer is reported to have been encountered at 320 feet bgs. 

1.2.5.3 Local Hydrology 

Landfill Area 1. Twelve shallow wells and two deep wells have been installed in the vicinity of 
Landfill Area 1. Shallow wells are screened from approximately 2 to 12, 4 to 14, and 5 to 15 feet 
bgs, respectively. The two deep monitoring wells are screened from 24 to 29 feet bgs and 35 to 
40 feet bgs, respectively. 

Groundwater in the upper portion of the aquifer is contained under water table conditions in 
undifferentiated sand, silt, and clayey sand layers. No horizontally continuous confining clay 
layer was encountered to 40 feet bgs to separate the surficial aquifer from lower water-bearing 
zones. 

The water table at Landfill Area 1 has been encountered at approximate depths of 1 to 4 feet bgs 
during the previous drilling activities and subsequent water level monitoring events. As indicated 
from the water table elevations, groundwater generally flows away from the high central portion 
of the landfill in a radial pattern. The average gradient across the site is approximately 
0.00111 feet/foot. 

Contract No. W912DY-10-D-0014 1-11 Final Landfill Areas 1 and 3 RI Report – November 2018 
Task Order No. 0009 



Aquifer testing in the form of slug tests was performed to determine hydraulic properties of the 
aquifer in the immediate vicinity of the test wells. Rising head slug tests were conducted in the 
two pre-existing 2-inch-diameter monitoring wells (LF1W-6-86 and LF1W-7-86) in January 
2001. At least two tests were run in each well for quality control (QC) purposes. Average 
conductivities of 1.02 x 10-3 and 9.78 x 10-4 feet/minute were calculated for wells LF1W-6-86 
and LF1W-7-86, respectively. A groundwater flow velocity of 0.008 feet/day or 2.9 feet/year 
was calculated based on an average hydraulic conductivity of 1.00 x 10-3 feet/minute (Shaw, 
2004a). 

Landfill Area 3. Thirteen shallow wells and four deep wells have been installed in the vicinity 
of Landfill Area 3. Shallow wells are screened from approximately 2 to 12, 3 to 13, 5 to 15, 8.4 
to 18.4, and 9 to 19 feet bgs, respectively. Five deep monitoring wells have been installed in the 
vicinity of Landfill Area 3. Deep wells are screened from 29 to 34, 27.45 to 32.45, 35 to 45, 50 
to 55, and 62 to 67 feet bgs, respectively. 

Groundwater in the upper portion of the aquifer is contained under water table conditions in 
undifferentiated sand, silt, and clayey sand layers. No clay confining unit is present in the upper 
40 feet to separate the surficial aquifer from lower water-bearing zones. 

The water table at Landfill Area 3 was encountered at approximate depths ranging from 1 to 4 
feet bgs during previous drilling activities. Groundwater generally flows toward the east-
northeast, and the gradient across the site is approximately 0.00495 feet/foot. 

Aquifer testing in the form of slug testing was performed to determine hydraulic properties of the 
shallow aquifer in the immediate vicinity of the test wells. Rising head slug tests were conducted 
in the two pre-existing 2-inch-diameter monitoring wells (LFW-4-86 and LF3W-5-86) in 
January 2001. At least two tests were run in each well for QC purposes. Average conductivities 
of 3.04 x 10-5 and 3.82 x 10-4 feet/minute were calculated for wells LFW3-4-86 and LF3W-5-86, 
respectively. A groundwater flow velocity of 0.004 feet/day or 1.4 feet/year was calculated based 
on average hydraulic conductivity of 2.06 x 10-4 feet/minute. 

A 100-minute pumping and recovery test was conducted for deep well LF3DW01 to determine 
the characteristics of the deeper portion of the shallow aquifer. The average conductivity and 
transmissivity values for the drawdown and recovery test were 0.0026 feet/minute and 
8,976.5 gallons per day/foot.  

The porosity of the shallow and deep saturated aquifer zones was measured in the laboratory 
from two undisturbed soil samples collected at 6 to 10 feet bgs and one sample collected from 
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26 to 31 feet bgs. The total effective porosity ranges from 38.0 to 44.7 percent in the shallow 
zone and measures 41.8 percent in the deep saturated zone (Shaw, 2004a). 

1.2.6 Surface Water Hydrology 
The St. Johns River flows northward along the eastern boundary of Clay County. Its entire reach 
along the county is tidally influenced, and the river stage rises and falls with each change of tide 
(USDA, 1989). Tides on the St. Johns River fluctuate approximately 1 foot from low to high. 
During times of severe storms, such as nor’easters or hurricanes, rises in ocean level can cause a 
significant rise in river levels and cause reverse flow in the St. Johns River as far south as 
Lake St. George (SJRWMD, 2000). The mean water level of the river is at sea level. 

Several drainage ditches are present at the LFNAS site; some drain into the surrounding swamps 
and others drain into the St. Johns River. Three Mile Swamp is located in the southern portion of 
the facility. The area is a mature cypress swamp with an average surface elevation of less than 
9 feet amsl. The water level of the swamp fluctuates but averages 9 to 10 feet amsl based on staff 
gauge measurements at Landfill Area 1. The large drainage ditch located along the eastern 
boundary of the LFNAS was a pre-existing creek that was the discharge outlet for Three Mile 
Swamp prior to development of the Base. 

1.2.7 Local Surface Water Hydrology 

Landfill Area 1. The topography of Landfill Area 1 varies depending upon location. The 
eastern and southern edges and western portion of the landfill are relatively flat, with little relief. 
Just inside the eastern and southeastern boundaries, debris is mounded approximately 10 feet 
higher than the surrounding land surface for a distance of approximately 100 feet. The landfill 
surface slopes upward toward the center. The maximum relief is approximately 12 feet from the 
top of the landfill to the surrounding wetland areas. The elevation of the site averages 
approximately 10 feet amsl, with a high elevation of approximately 20 feet amsl. 

Drainage for Landfill Area 1 occurs in a radial pattern away from the high central part of the 
landfill. Three Mile Swamp accepts runoff from the southern, eastern, and (to a lesser extent) 
western portions of the landfill. Due to the relief of the site, rainwater generally does not pond on 
the surface. The exception is the western portion of the landfill, which collects water during 
heavy rain events. During the wet season, the western part of the landfill contains standing water 
that often merges with Three Mile Swamp. Runoff flowing north from the top of the landfill 
drains into the drainage ditch located just north of Wildwood Road. The drainage swale and the 
portion of Three Mile Swamp that borders the landfill generally contain water for approximately 
8 months of the year. 
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Landfill Area 3. The topography of Landfill Area 3 is relatively flat with a slight slope toward 
Three Mile Swamp to the east and northeast. The elevation of the site averages approximately 
15 feet amsl. 

Drainage for Landfill Area 3 is generally toward the east into Three Mile Swamp, which is the 
nearest downgradient receptor. Locally, water drains into the drainage swale/ditch and pond in 
the south-central portion of the landfill. The pond and swale is generally dry except during the 
rainy season or heavy rain events.  

Report Organization 
This report provides a compilation of the findings of previous investigations and remediation 
performed at the PCB Bunker Area. The most recent RI results are limited to sediment sampling 
performed in the intermittent stream adjacent to the site. The following chapters describe site 
conditions and the recent RI sampling: 

● Chapter 1.0 Introduction 
● Chapter 2.0 Summary of Previous Investigations 
● Chapter 3.0 RI Methodologies 
● Chapter 4.0 RI Results 
● Chapter 5.0 Conceptual Site Models (CSM) 
● Chapter 6.0 BHHRA 
● Chapter 7.0 SLERA 
● Chapter 8.0 RI Summary and Conclusions 
● Chapter 9.0  References. 

The following appendices are included in the document: 

● Appendix A – Performance Work Statement 

● Appendix B – Historical Data and Regulatory Correspondence 

● Appendix C – Daily Contractors Quality Control Reports, Drilling Logs, Well 
Construction Logs, Well Development Logs, and Monitoring Well Permits 

● Appendix D – Data Quality Control Summary Report and Chain-of-Custody Forms 
(on compact disk [CD]) 

● Appendix E – Sample Collection Logs (on CD) 

● Appendix F – BHHRA 

● Appendix G – SLERA 
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● Appendix H – Site-to-Background Comparisons 

● Appendix I – Analytical Data Packages (on CD). 
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2.0 Summary of Previous Investigations 

Several investigations have been conducted in the past for Landfill Areas 1 and 3. The first of 
these investigations were limited in scope and conducted to determine whether further 
investigation was warranted. Analytical data and investigatory locations from all previous 
investigations are included as Appendix B. Historical sampling locations are shown on 
Figures 2-1 and 2-2, except in those instances where the reports describing the findings of these 
investigations do not provide scaled drawings or survey coordinates for the soil samples. 

Summary of Previous Investigations at Landfill Area 1 
2.1.1 Preliminary Assessments 
The U.S. Environmental Protection Agency (EPA) Region 4 conducted a site screening 
assessment at Landfill Area 1 in November 1985 (EPA, 1985). Samples of surface and 
subsurface soil, sediment, and surface water were collected in the vicinity of Landfill Area 1. 
These data were subjected to only a limited quality assurance (QA) review and should be 
considered qualitative.  

In November 1986, the Mobile District USACE installed two permanent monitoring wells 
outside the estimated boundaries of Landfill Area 1. Well W-6-86 (now LF1W-6-86) was placed 
northeast of Landfill Area 1 in what was believed to be a downgradient direction, based on the 
location of the St. Johns River. Well W-7-86 (now LF1W-7-86) was installed southwest of 
Landfill Area 1 in the assumed upgradient direction (USACE, 1986). 

A preliminary investigation at the LFNAS was completed in September 1987 with the objective 
of determining the presence or absence of contaminants at multiple LFNAS sites (ESE, 1988). 
The investigation at Landfill Area 1 included the collection of groundwater samples from the two 
existing monitoring wells, two subsurface composite soil samples (LFSS6 and LFSS7) from 
within the estimated landfill boundaries, and three surface water samples (LFSW1, LFSW2, and 
LFSW3). Lead was detected at a concentration of 47 micrograms per liter (µg/L) in the 
groundwater sample collected from W-6-86. At that time, the groundwater standard for lead was 
50 µg/L. The soil samples were collected from a depth of approximately 2 feet bgs to the shallow 
water table (approximately 3 feet bgs). Low concentrations of several metals, petroleum 
hydrocarbons, and bis(2-ethylhexyl)phthalate were detected in the two soil samples. The 
polychlorinated biphenyl (PCB) Aroclor 1260 (210 micrograms per kilogram) was also detected 
in soil sample LFSS6. Silver was detected in surface water sample LFSW2 (25 µg/L) in excess 
of surface water standards.  
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Monitoring wells W-6-86 and W-7-86 were resampled in December 1991 (Dames and Moore, 
Inc. [D&M], 1992). Barium was detected in the samples collected from both wells; lead was also 
detected in the sample collected from W-6-86. The concentrations detected did not exceed the 
Florida Groundwater Guidance Concentrations at that time. 

Four soil samples were reanalyzed using a different digestion method in 1993 to determine if the 
metals concentrations reported as contamination in the LFNAS samples might be naturally 
occurring. An evaluation of the results found that the detected concentrations of metals in the 
samples were below regulatory limits and likely naturally occurring (Southern Chemists 
Laboratories, 1993). 

2.1.2 EPA Expanded Site Inspection of 1998 
In 1998, the EPA oversaw a site investigation of several suspected waste disposal sites at the 
LFNAS, including Landfill Area 1 (Black & Veatch Special Projects Corporation, 2000). 
Samples of groundwater (RP-TW-03), surface soil (RP-SS-02 and -03), subsurface soil (RP-SB-
02 and -03), and sediment (RP-SD-02 and -03) were collected at Landfill Area 1 and analyzed 
for volatile organic compounds (VOC), semivolatile organic compounds (SVOC), metals, 
pesticides, PCBs, dioxins, and furans. The groundwater sample was collected from a temporary 
well placed on the western portion of Landfill Area 1, outside the burial area. This location 
coincided with surface and subsurface soil samples SS-03 and SB-03. Soil samples SS-02 and 
SB-02 were collected from approximately the east-central portion of the landfill burial area. 
Sediment samples SD-02 and SD-03 were collected from the western and eastern sides of 
Landfill Area 1, respectively. No compounds were detected above Federal Drinking Water 
Standards in the groundwater sample. Concentrations of PCBs in surface soil sample RP-SS-03 
and both subsurface soil samples exceeded residential soil cleanup target levels (SCTL). Sample 
RP-SB-02 also contained barium and lead concentrations exceeding the SCTLs. Concentrations 
of lead, zinc, and PCBs in sediment sample RP-SD-02 and nickel, zinc, and PCBs in sample RP-
SD-03 exceeded screening values. The sample locations shown on Figure 1-2 are approximate, 
as no survey data were provided.  

2.1.3 Remedial Investigations 
A RI for Landfill Area 1 was conducted from September 2000 to October 2002 (Shaw, 2004a). 
The RI consisted of a historical records search, historical aerial photograph review, test pit 
excavations, piezometer and monitoring well installation, surface and subsurface soil sampling, 
sediment and surface water sampling, groundwater sample collection, comparison of Landfill 
Area 1 data to established LFNAS upper-bound background soil and groundwater concentrations 
(as described in Final Installation-Wide Background Chemical Data Study Report 
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[Shaw, 2004b]), a complete statistical/geochemical evaluation of soil and groundwater with 
respect to LFNAS background, and completion of a BHHRA and SLERA. 

During the RI, four test pits were excavated on the western edge of the presumed landfill for 
boundary delineation purposes. None of the test pits encountered any debris. In addition, 26 
permanent barhole probes were installed around the perimeter of the landfill area and monitored 
for landfill gas, with none detected. Surface emissions monitoring for methane was also 
conducted, with no detections. 

Groundwater samples were collected by direct-push technology (DPT) from approximate depths 
of 20 and 40 feet bgs at six piezometer locations. Following installation of a downgradient deep 
well, conversion of one piezometer (LF1PZ02) located within the presumed landfill boundary to 
a permanent monitoring well (LF1MW02), and installation of four shallow wells near the landfill 
perimeter, groundwater samples were collected from all existing wells. The direct-push results 
indicated that bis(2-ethylhexyl)phthalate and fluoranthene concentrations exceeded State of 
Florida groundwater cleanup target levels (GCTL) in three locations located within the presumed 
landfill boundary, LF1PZ01 (10.5 µg/L), LF1PZ04 (10 µg/L), and LF1PZ05 (6.6 J µg/L), and 
from one location outside the presumed landfill boundary, LF1PZ-06 (8.6 µg/L). Analysis of 
groundwater samples from the monitoring wells contained concentrations of vinyl chloride in 
deep well (LF1DW01, 2.1 µg/L) and chlorobenzene in shallow well LF1MW02 (157 µg/L) at 
levels that exceeded their GCTLs of 1 and 100 µg/L, respectively. Total inorganics iron and 
manganese were detected exceeding GCTLs in all Landfill Area 1 wells (Shaw, 2004a). 

Surface soil samples from within the landfill boundaries contained various constituents at 
concentrations in excess of soil quality standards (Chapter 62-777, F.A.C.), including arsenic, 
PCBs, chromium, copper, lead, total recoverable petroleum hydrocarbons (TRPH), polynuclear 
aromatic hydrocarbon (PAH), and dieldrin. Surface soil samples were collected from 
20 locations within and outside the presumed landfill boundary. Because the landfill is directly 
adjacent to Three Mile Swamp on the east and south sides, some of the soil samples planned for 
outside the landfill boundaries were actually collected from inside the landfill boundaries. The 
analytical results indicated the presence of five SVOCs, two PCBs, one pesticide, eight 
inorganics, and TRPH at concentrations exceeding background concentrations and residential 
SCTLs at 13 sample locations. 

Subsurface soil samples were collected from locations coinciding with eight of the surface 
samples, outside or near the perimeter of the landfill boundary. The results indicate the presence 
of five SVOCs, one PCB, one pesticide, five inorganics, and TRPH at concentrations exceeding 
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background and residential SCTLs at three locations. These locations are widely separated, but 
all occur in the south-central or southeastern portion of Landfill Area 1. 

Exceedances for inorganics were compared to background concentrations established during the 
background chemical data study (Shaw, 2004b). The data sets were subjected to statistical tests; 
if necessary, geochemical evaluations were performed to determine if the elevated inorganic 
concentrations in the site samples were naturally occurring. Site-to-background comparison for 
soil (surface and subsurface) indicated anomalously high concentrations of antimony in two site 
samples, which may reflect contamination. Site-to-background comparison for sediment and 
surface water indicated that the inorganics detected in the Landfill Area 1 samples were either 
within the background range or naturally occurring (Shaw, 2004a). 

The BHHRA identified antimony, PCBs, dieldrin, several PAHs, and TRPH as contaminants of 
potential concern (COPC) for surface soil at Landfill Area 1. The COPCs for total soil are 
similar to those for surface soil, except that PCB and PAH concentrations are higher in the 
subsurface soil. COCs identified in soil include the PAHs benzo(a)pyrene (BaP), 
benzo(a)anthracene, and dibenz(a,h)anthracene. Arsenic, iron, and BaP were selected as COPCs 
for the sediment. For surface water, only TRPH was selected as a COPC. The groundwater 
evaluation identified the following COPCs:  iron, manganese, TRPH, and several VOCs. COCs 
for groundwater include several VOCs, TRPH, and manganese. 

The SLERA identified 26 contaminants of potential ecological concern (COPEC) (14 inorganics, 
4 PAHs, 6 pesticides, and 2 PCBs) for surface soil, 10 COPECs (inorganic analytes) for surface 
water, and 7 COPECs (4 inorganic compounds, 1 pesticide, and 2 PCBs) for sediment. Based on 
the results of the SLERA, the following constituents and associated environmental media were 
found to warrant further investigation/evaluation to determine their potential ecological risk:  
surface soil (BaP, fluoranthene, phenanthrene, pyrene, dieldrin, Aroclor 1254, and Aroclor 1260) 
and sediment (dichlorodiphenyldichloroethene [DDE], Aroclor 1254, and Aroclor 1260). 
Inorganics identified as COPECs were determined to be naturally occurring and excluded as a 
concern. 

Additional groundwater samples were collected in January and July 2005 as part of two 
semiannual monitoring events at Landfill Area 1 (Shaw, 2005a). Vinyl chloride was again 
detected at deep well LF1DW01 at a concentration (1.1 µg/L) above its GCTL of 1.0 µg/L 
(Shaw, 2005b). Well LF1DW01 is located near the southeast corner and within the presumed 
footprint of the landfill boundary. Other compounds detected, but not in excess of GCTLs, were 
TRPH and cis-1,2-dichloroethene (DCE). 
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Four sediment samples and four surface water samples were collected adjacent to the landfill. 
Sediment samples were collected from three locations in the drainage swale north of Wildwood 
Road and from one location in the creek/wetland area east of Landfill Area 1. All four sediment 
samples contained concentrations of various constituents exceeding the sediment quality 
assessment guidelines. Exceedances included pesticides (4,4’-DDE) and PCBs (Aroclor 1254 
and 1260), and three inorganics (copper, lead, and mercury). Elevated concentrations of copper, 
lead, mercury, zinc, PCBs, and 4,4-DDE were detected in one sediment sample. 

Surface water samples were collocated with the sediment samples and analyzed for the same 
parameters. Concentrations of beryllium, mercury, silver, and thallium exceeding surface water 
standards were detected in the four surface water samples collected north and east of 
Landfill Area 1. 

A supplemental RI was conducted in 2013 by TerranearPMC, LLC (TPMC) to address 
requirements for the potential close-out of Landfill Area 1 in accordance with the Guidance for 
Disturbance and Use of Old Closed Landfills or Waste Disposal Areas in Florida, Version 2.1 
Final (FDEP, 2011) and groundwater Zone of Discharge (ZOD) requirements specified in F.A.C. 
Chapters 62-520.200 and 62-520.462 (TPMC, 2014). Because the waste in the dump area of 
Landfill Area 1 will remain in place and remain undisturbed, the emphasis of this investigation 
was to focus on the potential for establishing a ZOD in groundwater. Groundwater investigation 
activities presented in the supplemental RI were undertaken to assess current conditions and 
address FDEP comments regarding potential site-related constituents in the shallow groundwater 
surrounding the old waste disposal site comprising Landfill Area 1. 

Groundwater sampling around the perimeter of the landfill was performed in 2013 to 
characterize conditions in areas where previous investigation indicated that there was the 
potential for site-related constituents to be present in shallow groundwater. Groundwater results 
identified that only one organic constituent, chlorobenzene in well LF1MW02 located on the 
northern boundary of the landfill, exceeded the GCTL. There are no records or other data to 
indicate the specific source of the detected chlorobenzene in this area. 

Total dissolved solids, iron, or manganese exceeded the GCTL in 14 of the 15 perimeter wells 
sampled. Groundwater in only six wells exceeded the background concentration for iron and nine 
wells exceeded the background concentration for manganese. The consistency of these 
constituents’ concentrations between the upgradient and downgradient perimeter of the landfill 
suggests that these concentrations could be indicative of local shallow aquifer conditions 
(TPMC, 2014).  
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FDEP comments on March 28, 2014 on the supplemental RI acknowledged the findings of the 
report and recommended active remediation of chlorobenzene in groundwater in the vicinity of 
monitoring well LF1MW02 (located within the presumed landfill boundary), where 
chlorobenzene has been detected at concentrations greater than GCTLs in 2001 and 2013. As of 
the date of this RI, no action has been taken regarding FDEP’s recommendation.  

Summary of Previous Investigations at Landfill Area 3 
2.2.1 Preliminary Assessments 
The Mobile District USACE installed two permanent monitoring wells outside the estimated 
boundaries of Landfill Area 3 during November 1986. Well W-4-86 (now LF3W-4-86) was 
placed near the southern edge of Landfill Area 3 in what was believed to be an upgradient 
direction, based on the location of the St. Johns River. Well W-5-86 (now LF3W-5-86) was 
installed in the north-central portion of Landfill Area 3 in an assumed downgradient direction 
(USACE, 1986). 

A preliminary investigation was conducted at the LFNAS in September 1987 with the objective 
of determining the presence or absence of contaminants at multiple LFNAS sites (ESE, 1988). 
The investigation at Landfill Area 3 included sampling the two existing monitoring wells and the 
collection of two subsurface composite soil samples (LFSS4 and LFSS5) from within the 
estimated landfill boundaries. The soil samples were collected from approximately 2 feet bgs to 
the shallow water table (approximately 3 feet bgs). Chromium (46 µg/L), lead (44 µg/L), and 
methylene chloride (37.6 µg/L) were detected in groundwater collected from well W-4-86. Both 
chromium and lead were also detected in well W-5-86 at concentrations of 103 and 62 µg/L, 
respectively. At that time, the groundwater standard for both chromium and lead was 50 µg/L. 
Low concentrations of several metals and bis(2-ethylhexyl)phthalate were detected in soil 
sample LFSS4. Due to their age, these data were excluded from the risk assessment background 
calculations. 

Monitoring wells W-4-86 and W-5-86 were resampled in December 1991 (D&M, 1992). 
Chlorobenzene was detected at a concentration of 21 µg/L in the sample collected from W-5-86. 
The QA/QC check indicated that chloroform contamination by the laboratory may have resulted 
in an anomalous detection of compounds containing chloroform, such as chlorobenzene. Other 
compounds detected in the samples collected from wells W-4-86 and W-5-86 include several 
metals, 1,4-dichlorobenzene, and acenaphthene. 
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2.2.2 EPA Expanded Site Inspection of 1998 
In 1998, the EPA oversaw a site investigation of several suspected waste disposal sites at the 
LFNAS, including Landfill Area 1 and Landfill Area 3 (Black & Veatch Special Projects 
Corporation, 2000). At Landfill Area 3, one surface (RP-SS-04) and one subsurface (RP-SB-04) 
soil sample were collected from within the presumed landfill boundary and analyzed for VOCs, 
SVOCs, metals, pesticides, PCBs, dioxins, and furans. No compounds were detected in the 
surface or subsurface soil samples at concentrations that exceeded SCTLs. 

2.2.3 Remedial Investigations 
The initial RI for Landfill Area 3 was conducted in several phases from September 2000 to 
October 2002 (Shaw, 2004a). This investigation consisted of a historical records search, 
historical aerial photograph review, test pit excavation, piezometer and monitoring well 
installation, surface and subsurface soil sampling, sediment and surface water sampling, 
groundwater sample collection, comparison of Landfill Area 3 data to established upper-bound 
background soil and groundwater concentrations, complete statistical/geochemical evaluation of 
soil and groundwater with respect to LFNAS background (Shaw, 2004b), completion of a 
BHHRA, and completion of a SLERA. 

In addition to the aerial photograph review, a total of 25 excavated test pits were used to 
determine the approximate landfill boundaries and determine the nature and extent of buried 
debris. Debris was encountered in four test pits at depths ranging from the ground surface to 
approximately 7 feet bgs. Subsurface debris encountered included gas masks, cartridges, glass, 
trash cans, mufflers, and other miscellaneous debris. No evidence of buried medical waste was 
observed. No landfill gas was detected from surface soil emissions monitoring or in barhole 
probes installed around the landfill perimeter. 

The results of the RI indicated that concentrations in surface soil of PAHs BaP and 
dibenz(a,h)anthracene exceeded the lower of the residential SCTL or leachability standards 
based on groundwater. Sediment samples contained concentrations of PAHs and PCBs 
exceeding State of Florida SQAG. A grab DPT groundwater sample contained trichloroethene 
(TCE), cis- and trans-1,2-DCE, and vinyl chloride at concentrations greater than the GCTLs. The 
BHHRA established soil and groundwater as the only media of concern due to the presence of 
PAHs in soil and VOCs and manganese in groundwater. The SLERA identified that 
concentrations of iron and Aroclor 1260 in soil could pose a potentially unacceptable risk. 

During the RI, groundwater samples were collected by DPT from six piezometer locations. The 
piezometers were placed on the perimeter of the landfill to determine the groundwater flow 
direction and to collect groundwater quality screening samples. Concentrations of chlorinated 
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hydrocarbons in excess of the State of Florida GCTLs were detected at depth in one piezometer 
(LF3PZ02). During a Phase II investigation, additional groundwater samples were collected by 
DPT to define the extent of chlorinated hydrocarbons detected previously. The Phase II sampling 
indicated that the contaminant plume is localized. Two of the piezometers were converted to 
permanent monitoring wells. In addition, four shallow monitoring wells and two double-cased 
deep monitoring wells were installed. Groundwater samples were collected from all existing 
wells. Analysis of groundwater samples from the monitoring wells identified concentrations of 
chlorinated hydrocarbons in excess of the GCTLs in well LF3MW06, which replaced destroyed 
piezometer LF3PZ02 (destroyed by land clearing operations after it was initially sampled). Five 
inorganics were also detected at concentrations that exceeded GCTLs in well LF3MW06 
(Shaw, 2004a). 

Surface soil samples were collected from 20 locations within and outside the presumed landfill 
boundary. Concentrations of PAHs exceeding the lower of the residential SCTLs or leachability 
standards based on groundwater were detected in surface soil at LF3SS02, LF3SB05, and 
LF3SS11. Methylene chloride, a common laboratory contaminant, was detected in the surface 
soil at SS01 and at SS07 through SS12. Surface water samples LF3SW01, LF3SW02, and 
LF3SW03 contained SVOCs and various metals, including aluminum, beryllium, iron, silver, 
and mercury. Sediment samples LF3SD02 and LF3SD03 contained concentrations of PCBs 
exceeding SQAGs. 

Subsurface soil samples were collected from locations coinciding with eight of the surface 
samples, outside or near the perimeter of the landfill boundary. The results identified detectable 
concentrations of VOC, SVOCs, inorganics, and TRPH, but not in excess of established 
background values, as provided in the background study (Shaw, 2004b) and residential or 
leachability-based SCTLs. 

Sediment samples were collected from four locations within Landfill Area 3. One sample 
contained concentrations of five PAHs (benzo[a]anthracene, BaP, chrysene, fluoranthene, and 
pyrene), PCBs (Aroclor 1260), and mercury that exceeded the SQAGs. The other three samples 
also exceed the State of Florida SQAGs for PCBs. 

Surface water samples were collocated with the sediment samples and analyzed for the same 
parameters. The SVOC bis(2-ethylhexyl)phthalate was present in three of the surface water 
samples at concentrations exceeding the surface water cleanup target level (SWCTL). Seven 
inorganics were detected at concentrations above the SWCTLs in one location.  
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Exceedances for inorganics were compared to site-specific background concentrations 
established during the background study (Shaw, 2004b). The data sets were subjected to 
statistical tests; if necessary, geochemical evaluations were performed to determine whether the 
elevated inorganic concentrations in the site samples were naturally occurring. Site-to-
background comparison for soil (surface and subsurface) indicated anomalously high 
concentrations of cadmium, copper, lead, mercury, nickel, silver, and zinc in specific site 
samples. Anomalously high arsenic and iron concentrations were detected in one sediment 
sample and may contain a component of contamination. Evaluation of the surface water data 
indicated that the inorganic detections were either within the range of background values or 
naturally occurring. Barium, chromium, iron, nickel, and manganese concentrations in specific 
groundwater samples were anomalously high 

The BHHRA identified copper, mercury, and two PAHs as COPCs for surface soil at 
Landfill Area 3. The COPCs for total soil are identical to those for surface soil, with higher 
concentrations in the surface soil. COCs identified in soil consist of benzo(a)anthracene and 
dibenz(a,h)anthracene. COPCs identified in sediment consist of arsenic, iron, and BaP. For 
surface water, only TRPH was selected as a COPC. COCs in groundwater consist of manganese, 
acetone, 1,2,4-trimethlybenzene, cis- and trans-1,2-DCE, TCE, vinyl chloride, and TRPH.  

The SLERA identified 19 COPECs (11 inorganics, 5 PAHs, 2 SVOCs, and 1 VOC) for surface 
soil, 13 COPECs (11 inorganics, 1 VOC, and 1 SVOC) for surface water, and 20 COPECs 
(12 inorganic analytes, 2 VOCs, 4 PAHs, 1 SVOC, and 1 PCB) for sediment. Based on further 
evaluation, the following constituents and associated media warrant further investigation/evaluation 
to determine their potential ecological risk:  sediment (iron and Aroclor 1260). None of the 
constituents identified as COPECs for the soil and surface water were deemed a potential 
ecological risk (Shaw, 2004a). 

Groundwater samples were collected from the 10 existing monitoring wells in January 2005 and 
July 2005 as part of the semiannual monitoring events at Landfill Area 3. Metals detected above 
the GCTLs at Landfill Area 3 during the semiannual monitoring events consisted of aluminum, 
iron, and manganese. Although they exceed their respective GCTLs, aluminum, iron, and 
manganese were not found to be contaminant related, based on a geochemical evaluation in the 
Landfill Areas 1 and 3 RI report (Shaw, 2004a). The VOCs trans-1,2-DCE, TCE, and vinyl 
chloride exceeded their respective GCTLs in one well located on the south side and 
cross/upgradient of the central portion of Landfill Area 3 within which evidence of disposal 
activities has been noted. No other inorganics, VOCs, or SVOCs were detected above the 
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GCTLs. Additional discussion of the results is included in the second monitoring report 
(Shaw, 2005b). 

The nature and extent of COPCs previously identified in sediment, soil, surface water, and 
groundwater contamination at this former landfill site were further investigated during a 
supplemental RI conducted in October and December 2011 by TPMC and Shaw. This 
investigation collected site-specific characterization information to support the evaluation of the 
potential close-out of Landfill Area 3 in accordance with the Guidance for Disturbance and Use 
of Old Closed Landfills or Waste Disposal Areas in Florida, Version 2.1, Final (FDEP, 2011) 
and groundwater ZOD requirements specified at F.A.C. Chapters 62-520.200 and 62.520.462. 
These activities included soil sampling, surface water and sediment sampling, monitoring well 
installation, monitoring well development, and groundwater sample collection (TPMC and 
Shaw, 2012). 

The detected concentrations of aluminum and iron exceeding the SWCTLs in surface water were 
lower than the background concentrations (Shaw, 2004b) for groundwater. As a result, these 
concentrations in both the total and dissolved sample fractions of the surface water were likely 
associated with the ambient groundwater quality rather than an indicator of chemical impacts 
from the former landfilling activities at this site.  

Detected constituent concentrations in the collocated sediment samples were below screening 
criteria and therefore do not identify the presence of site impacts. 

The BaP and total BaP-equivalents exceeded the residential direct exposure SCTL in two 
samples collected from a single boring; however, neither sample exceeded the industrial direct 
exposure SCTL (TPMC and Shaw, 2012). 

VOCs were detected in six groundwater samples. Detected concentrations of cis-1,2-DCE, trans-
1,2-DCE, toluene, and vinyl chloride exceeded their respective GCTLs. Exceedances of GCTLs 
were localized in an area to the southeast of the area historically designated as Landfill Area 3, in 
the same area where these constituents were detected during the 2000 RI and 2005 RI semi-
annual monitoring events (TPMC and Shaw, 2012). 

Three inorganic constituents (aluminum, iron, and manganese) exceeded their respective GCTLs 
for several samples collected from several monitoring wells. However, these detected 
concentrations were similar to the sitewide background concentrations and were not considered 
to be representative of landfill releases. Similarly, total dissolved solids exceeded the GCTL in 
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two locations; however, concentrations were close to the cleanup level and similar to 
concentrations in the groundwater elsewhere within the LFNAS. 

The source of the observed stable concentrations of DCE and vinyl chloride in groundwater to 
the south-southeast of the historically designated landfill burial area has not been identified. 
Additional disposal activities may have occurred in areas along the eastern edge of the access 
road that have resulted in the identified VOC concentrations in this area. In addition, the 
impacted area is not fully defined laterally or vertically, and warrants further investigation to 
define those limits and redesignate the formal boundaries of Landfill Area 3 to include areas 
underlain by impacted groundwater (TPMC and Shaw, 2012). 
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3.0 Landfill Areas 1 and 3 Remedial Investigation 
Methodologies 

The current RI activities at former Landfill Areas 1 and 3 were conducted under Contract No. 
W912DY-10-D-0014, Task Order 0009, issued by the USACE to CB&I. An RI work plan was 
prepared in accordance with Data Item Description (DID) Worldwide Environmental 
Remediation Services (WERS)-001.01 and other applicable DIDs for subplans; EM 1110-1-4009 
as guidance; EM 385-1-1, EP 385-1-97; and applicable federal, state, or Army guidance and 
regulations, as appropriate. Government project management and technical oversight were 
provided by the USACE. All RI field logs/forms (contractor quality control reports, drilling logs, 
well construction logs, well permits, and well development logs) are included in Appendix C. 

Brush Clearing and Tree Removal 
Sampling locations at both Landfill Area 1 and Landfill Area 3 were relatively clear and did not 
require extensive brush clearing or tree removal to access.  

Test Pit Excavation 
Observational test pits were planned in order to further investigate the nature and extent of 
buried waste/debris in three mounds within Landfill Area 3 previously identified during the 
2000–2002 RI activities. However, the three previously observed mounds were no longer present 
within Landfill Area 3 at the time of the 2016 RI field effort. Therefore, exploratory test pits to 
investigate the contents of the mounds were not required.  

Surface Water and Sediment Sampling 
A total of four sediment samples were collected from the landfill areas; three sediment samples 
were collected from Landfill Area 1 and one was collected at Landfill Area 3 (Figures 3-1 and 
3-2). At both landfill areas, an attempt was made to collect collocated surface water samples at 
all sediment sampling locations. However, only one sediment sampling location at Landfill Area 
1 (LF1SW/SD05) contained sufficient surface water to collect a surface water sample. Surface 
water was not present at the sediment sampling location at Landfill Area 3. Therefore, only one 
surface water sample was collected during the 2016 RI sampling event (at Landfill Area 1). All 
sediment and surface water sampling was consistent with Florida DEP-SOP-001/01 FS 4000 
(Sediment Sampling) and Florida DEP-SOP-001/01 FS 2100 (Surface Water Sampling). 

Sediment samples were transferred directly from the single-use, disposable scoop directly to 
appropriate sample containers, labeled, packed in a cooler on ice, and chilled to 2 to 6 degrees 
Celsius (oC) from the time of collection until receipt by the laboratory for analysis. A sample 
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collection log was completed for each sample collected and provides the following information:  
sample location and identity, sampling team members, sample number, sample depth interval, 
analytical parameters, sample containers, QA/QC information, and any comments or 
observations. 

The single surface water sample was collected using a Teflon®-lined water grab-sampling 
device. The technician submerged the sample collection vessel just beneath the surface so that 
surface water flowed into it. After the surface water sample was collected, a second sample was 
collected and analyzed for water quality parameters and the field data recorded on the sample 
collection log. Sample containers were labeled, packed in a cooler on ice, and chilled to 2 to 6°C 
from the time of collection until receipt by the laboratory for analysis. A sample collection log 
was completed for each sample collected and provides the following information:  sample 
location and identity, sampling team members, sample number, water quality parameter results, 
analytical parameters, sample containers, QA/QC information, and any comments or 
observations. 

The single surface water and three sediment samples at Landfill Area 1 were analyzed for VOCs 
by EPA Method 8260B, SVOCs with PAHs by EPA Method 8270C/8270C LL, TRPH by 
FL-PRO, pesticides by 8081/8081B, and target analyte list (TAL) metals (dissolved and total for 
the surface water sample only) by EPA Method 6020/7470A/7471B. 

The single sediment sample collected at Landfill Area 3 was analyzed for VOCs by EPA 
Method 8260B only. 

Surface and Subsurface Soil Sampling 
3.4.1 Surface Soil Sampling 
As per State of Florida requirements provided in F.A.C. Chapter 62-780.600(5)(c)1), soil from 
0 to 0.5 foot bgs and 0.5 to 2.0 feet bgs was considered surface soil and sampled for laboratory 
analysis. Surface soil samples were collected using a single-use, disposable scoop. Surficial 
ground debris, such as vegetative material, rubble, etc., was cleared from the immediate area 
before surface soil sample collection. All surface soil sampling was performed consistent with 
Florida DEP-SOP-001/01 FS 3000 and DEP-SOP-001/01 FD 1000 (Soil and Documentation). 

A total of 20 surface soil samples were collected from 10 soil boring locations within the 
boundary of Landfill Area 1 during the August–September 2016 field event in order to redefine 
and update the contact exposure risks associated with the potential presence of near-surface 
contaminants in the regraded areas of Landfill Area 1 (Figure 3-1). At Landfill Area 3, a total of 
6 surface soil samples were collected from 3 soil borings within the landfill boundary during the 
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August–September 2016 sampling event to define the horizontal and vertical extent of SCTL 
exceedances within the footprint of the landfill area (Figure 3-2). Upon collection, surface soil 
samples were immediately placed in the appropriate sample containers, labeled for proper 
identification, packed in a cooler on ice, and chilled to 2 to 6oC until receipt by the laboratory for 
analysis. A sample collection log was completed for each sample collected and provides the 
following information:  sample location and identity, sampling team members, soil boring 
number, sample number, screening results, sample depth interval, analytical parameters, sample 
containers, QA/QC information, and any comments or observations. 

Surface soil samples collected at Landfill Area 1 were analyzed for VOCs by EPA 
Method 8260B, SVOCs with PAHs by EPA Method 8270C/8270C LL, TRPH by FL-PRO, 
pesticides by 8081, and TAL metals by EPA Method 6020/7471B. 

Landfill Area 3 surface soil samples were analyzed for VOCs by EPA Method 8260B, SVOCs 
with PAHs by EPA Method 8270C/8270C LL, TRPH by FL-PRO, pesticides by 8081, PCBs by 
EPA Method 8082A, and TAL metals by EPA Method 6020/7471B. 

3.4.2 Subsurface Soil Sampling 
As per State of Florida requirements provided in F.A.C. Chapter 62-780.600 (5)(c)1), subsurface 
soil collection intervals began at 2.0 to 4.0 feet bgs, then sample collection continued at 2-foot 
intervals to the planned total depth of the soil boring or the static water table. Subsurface soil 
samples were collected manually using a stainless-steel hand auger. Surficial ground debris, such 
as vegetative material, rubble, etc., was cleared from the immediate area before surface soil 
sample collection. Subsurface soil sampling was performed consistent with Florida DEP-SOP-
001/01 FS 3000 and DEP-SOP-001/01 FD 1000 (Soil and Documentation).  

In order to aid in redefining and updating the contact exposure risks associated with the potential 
presence of near-surface contaminants in the regraded areas, a total of 8 subsurface soil samples 
were collected from 10 soil boring locations within the boundary of Landfill Area 1 (Figure 3-1). 
Subsurface soil samples were collected via hand auger from 2.0 to 4.0, and 4.0 to 6.0 feet bgs (or 
until hand auger refusal). Due to the nature of the buried material within the boundary of Landfill 
Area 1, subsurface hand auger refusal was encountered at 8 of the 10 subsurface soil sample 
locations, inhibiting sample collection at deeper sample intervals. At each soil sample location 
where hand auger refusal was encountered before the target depth of 6 feet bgs, the sampling 
crew offset approximately 6 inches from the original sampling location and re-attempted to reach 
the desired sampling depth. In cases where hand auger refusal was repeatedly encountered, up to 
three 6-inch offsets were attempted. If hand auger refusal was encountered at all three offset 
locations, the soil boring was completed at the final hand auger depth that could be achieved. 
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At Landfill Area 3, a total of 3 subsurface soil samples were collected at 3 soil boring locations 
to define the horizontal and vertical extent of SCTL exceedances within the footprint of the 
landfill area (Figure 3-2). Subsurface soil samples were collected via hand auger from 2.0 to 4.0 
feet bgs. Hand auger refusal was not encountered at any soil sampling location within Landfill 
Area 3. 

Upon collection, suburface soil samples were placed immediately in the appropriate sample 
containers, labeled for proper identification, packed in a cooler on ice, and chilled to 2 to 6oC 
until receipt by the laboratory for analysis. A sample collection log was completed for each 
sample collected and provides the following information about the sample:  sample location and 
identity, sampling team members, soil boring number, sample number, screening results, sample 
depth interval, analytical parameters, sample containers, QA/QC information, and any comments 
or observations. 

Subsurface soil samples collected at Landfill Area 1 were analyzed for VOCs by EPA 
Method 8260B, SVOCs with PAHs by EPA Method 8270C/8270C LL, TRPH by FL-PRO, 
pesticides by 8081, and TAL metals by EPA Method 6020/7471B. 

Landfill Area 3 subsurface soil samples surface soil samples were analyzed for VOCs by EPA 
Method 8260B, SVOCs with PAHs by EPA Method 8270C/8270C LL, TRPH by FL-PRO, 
pesticides by 8081, PCBs by EPA Method 8082A, and TAL metals by EPA 
Method 6020/7471B. 

Lithologic Soil Borings and DPT Groundwater Sampling 
In order to delineate potential confining subsurface lithologies and evaluate potential COC 
concentration distribution in groundwater, lithologic soil borings and DPT groundwater sampling 
were conducted at both Landfill Area 1 and 3. The results of the information gathered from the 
lithological borings and DPT groundwater samples are intended to provide a general 
understanding of the depth intervals in which specified contaminants may be migrating. Soil 
borings deeper than 6 feet bgs required during this investigation were performed using DPT 
drilling techniques. Vertical lithological profile borings were advanced to the proposed depth 
using DPT drilling techniques at selected locations within and outside the limits of both landfill 
areas. 

The DPT system was selected because it has the capability of collecting both soil and 
groundwater samples from the same sample location/interval. Standard DPT groundwater 
sampling methods were used. These methods included extended tip and “dual wall” screen 
approaches to gain access to the groundwater for sampling. Before sampling, groundwater in the 
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extend tip and “dual wall” screen was purged until water clarity improved and at least 
approximately one pipe volume of water was removed. Purging and sampling were 
accomplished using Teflon-lined tubing and a peristaltic pump. Sample collection, 
documentation, and packing were performed using the same general procedures as monitoring 
well groundwater samples. 

3.5.1 Soil Borings and DPT Groundwater Sampling at Landfill Area 1 
A total of six DPT soil borings were installed at Landfill Area 1 (Figure 3-1). Five DPT soil 
borings (LF1DP01 through LF1DP05) were installed to horizontally and vertically delineate 
previously identified VOC GCTL exceedances in groundwater in shallow well LF1MW02. One 
DPT soil boring (LF1DP06) was installed to vertically delineate previously identified GCTL 
exceedances in groundwater in deep well LF1DW01. DPT groundwater samples were collected 
at each vertical profile boring from the 8 to 12, 16 to 20, and 26 to 30 feet bgs intervals. A DPT 
groundwater sample was also collected at vertical profile boring LF1DP06 from the 36 to 40 feet 
bgs interval to define the vertical extent of previous vinyl chloride GCTL exceedances at deep 
well LF1DW01. All Landfill Area 1 DPT groundwater samples were analyzed for VOCs by EPA 
Method 8260B, SVOCs with PAHs by EPA Method 8270C/8270C LL, TRPH by FL-PRO, 
pesticides by EPA Method 8081B, and TAL metals (total and dissolved) by EPA 
Method 6020/7470A. 

3.5.2 Soil Borings and DPT Groundwater Sampling at Landfill Area 3 
A total of 10 DPT soil borings (LF3DP08 through LF3DP17) were installed to delineate the 
extent of previously identified VOC GCTL exceedances in groundwater along the southeastern 
portion of the landfill area (Figure 3-2). Similar to Landfill Area 1 DPT soil borings, the 
lithologic data obtained from these soil borings were critical to identifying potential 
discontinuous clay lenses that may or may not influence vertical migration of certain 
constituents, such as chlorinated hydrocarbons. DPT groundwater samples were collected at each 
vertical profile boring from the 8 to 12, 16 to 20, 26 to 30, 36 to 40, and 46 to 50 feet bgs 
intervals. The DPT groundwater samples were analyzed for VOCs by EPA Method 8260B only. 

All screening-level DPT groundwater samples were placed in the appropriate sample containers, 
labeled for proper identification, packed in a cooler on ice, and chilled to 2 to 6oC until receipt by 
the laboratory for analysis. A sample collection log was completed for each sample collected and 
provides the following information about the sample:  sample location and identity, sampling 
team members, DPT boring number, sample number, sample depth interval, analytical 
parameters, sample containers, QA/QC information, and any comments or observations. The 
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screening-level DPT groundwater samples were shipped to an off-site laboratory for the 
requested analysis. Analytical results were compared to State of Florida GCTLs. 

All DPT boreholes were abandoned upon completion of DPT groundwater samples collection. 
DPT borings were abandoned by backfilling the borehole with hydrated bentonite pellets as per 
Section 7.2 of the Monitoring Well Design and Construction Guidance Manual (FDEP, 2008a). 

Monitoring Well Installation and Development 
Monitoring wells at Landfill Area 1 and Landfill Area 3 were installed by a Florida-licensed 
drilling subcontractor using DPT drilling equipment (for monitoring wells 50 feet bgs or less) 
and air-rotary drilling equipment (for monitoring wells more than 50 feet bgs). Monitoring well 
construction details are included in Table 3-1. Wells were constructed in accordance with 
USACE EM 1110-1-4000, Monitoring Well Design, Installation, and Documentation at 
Hazardous, Toxic, and Radioactive Waste Sites (USACE, 1998) and the FDEP Monitoring Well 
Design and Construction Guidance Manual (FDEP, 2008a). Additionally, well placement 
conformed to the requirements of Design, Installation, and Placement of Monitoring Wells, 
FDEP Standard Operating Procedures PCS-006 (FDEP, 2005a). A detailed description of the 
monitoring well installation procedures can be found in the Final Landfill Areas 1 and 3 
Remedial Investigation/Feasibility Study Work Plan (CB&I, 2016). 

3.6.1 Monitoring Well Installation at Landfill Area 1 
One deep monitoring well (LF1DW02) was installed to define the horizontal and vertical extent 
of previous GCTL exceedances detected in groundwater at well LF1MW02 (Figure 3-1). The 
deep monitoring well was installed within a deep sand layer by DPT to a total depth of 40 feet 
bgs and consisted of 1-inch-diameter prepacked polyvinyl chloride (PVC), with 5 feet of 0.010-
inch slot screen and stick-up surface completion. 

3.6.2 Monitoring Well Installation at Landfill Area 3 
Four shallow monitoring wells (LF3MW08–LF3MW11) and two deep monitoring wells 
(LF3DW04 and LF3DW05) were installed (Figure 3-2) to define the horizontal and vertical 
extent of previous DCE and vinyl chloride GCTL exceedances. The four shallow monitoring 
wells were installed by DPT to a total depth of 15 feet bgs and consisted of 1-inch-diameter 
prepacked PVC with 10 feet of 0.010-inch slot screen and stick-up surface completion. One deep 
monitoring well (LF1DW04) was installed via air-rotary drill rig to a total depth of 55 feet bgs, 
consisting of 1-inch-diameter prepacked PVC with 5 feet of 0.010-inch slot screen and stick-up 
surface completion. The second deep monitoring well (LF1DW05) was installed via air-rotary 
drill rig to a total depth of 65 feet bgs and also consisted of 1-inch prepacked PVC with 5 feet of 
0.010-inch slot screen and stick-up surface completion. 
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All federal and state drilling, lithological sampling and logging, and well installation procedures 
followed those described in Final Landfill Areas 1 and 3 Remedial Investigation/Feasibility 
Study Work Plan (CB&I, 2016).  

Monitoring Well Development. Following construction, each new monitoring well was 
developed consistent with USACE EM 1110-1-4000, Monitoring Well Design, Installation, and 
Documentation at Hazardous, Toxic, and Radioactive Waste Sites (USACE, 1998) and the FDEP 
Monitoring Well Design and Construction Guidance Manual (FDEP, 2008a) requirements. A 
detailed description of the monitoring well installation procedures is included in the Final 
Landfill Areas 1 and 3 Remedial Investigation/Feasibility Study Work Plan (CB&I, 2016). 

Static Groundwater Elevation Survey 
Synoptic groundwater level measurements were collected from all existing and newly installed 
monitoring wells at both landfill area on August 22, 2016, prior to the initiation of groundwater 
sampling activities. Water level measurements were obtained with an electric water level tape. 

During the collection of synoptic water level measurements, the depth to groundwater and total 
depth of the well from the surveyed reference mark on the well casing (casing notch if present) 
were measured and recorded to the nearest 0.01 foot. Measurements were recorded on a field 
groundwater level measurements log. A detailed description of the static groundwater elevation 
survey procedures is included in the Final Landfill Areas 1 and 3 Remedial 
Investigation/Feasibility Study Work Plan (CB&I, 2016).  

Monitoring Well Purging and Groundwater Sampling 
Monitoring well purging and sample collection methods from monitoring wells at the LFNAS 
were consistent with Florida DEP-SOP-001/01 FS 2200 and DEP-SOP-001/01 FD 1000 
(Groundwater Sampling and Documentation) (FDEP, 2008b). The groundwater sampling 
standard operating procedure provides specific procedures on how the monitoring wells will be 
purged and groundwater samples collected using a low-flow peristaltic pump, a submersible 
pump, or a disposable bailer. A detailed description of the monitoring well purging and sample 
collection methods is included in the Final Landfill Areas 1 and 3 Remedial 
Investigation/Feasibility Study Work Plan (CB&I, 2016).  

3.8.1 Groundwater Sampling at Landfill Area 1 
Groundwater samples were collected from newly installed monitoring well LF1DW02 and the 13 
existing monitoring wells (Figure 3-1). The following water quality parameters were measured 
during groundwater sampling:  pH, temperature, conductivity, dissolved oxygen, turbidity, and 
oxidation-reduction potential. Groundwater samples collected from Landfill Area 1 monitoring 
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wells were analyzed for VOCs by EPA Method 8260B, SVOCs with PAHs by EPA Method 
8270C/8270C LL, TRPH by FL-PRO, TAL metals (total and dissolved) by EPA 
Method 6020/7470A, and geochemical parameters. 

3.8.2 Groundwater Sampling at Landfill Area 3 
Groundwater samples were collected from the 6 newly installed and 12 existing monitoring wells 
(Figure 3-2). The following water quality parameters were measured during groundwater 
sampling:  pH, temperature, conductivity, dissolved oxygen, turbidity, salinity, and oxidation-
reduction potential. Groundwater samples collected from Landfill Area 3 monitoring wells were 
analyzed for VOCs by EPA Method 8260B, SVOCs with PAHs by EPA Method 8270C/8270C 
LL, TRPH by FL-PRO, pesticides by EPA Method 8081B, PCBs by EPA Method 8082A, TAL 
metals (total and dissolved) by EPA Method 6020/7470A, and geochemical parameters. 

All groundwater samples were placed in the appropriate sample containers, labeled for proper 
identification, packed in a cooler on ice, and chilled to 2 to 6°C from the time of collection until 
receipt by the laboratory for analysis. A sample collection log was completed for each sample 
collected and provides the following information about the sample:  sample location and identity, 
sampling team members, monitoring well identification, sample number, sample depth interval, 
analytical parameters, sample containers, QA/QC information, and any comments or 
observations. The groundwater samples were shipped to an off-site laboratory for the requested 
analysis. Analytical results were compared to State of Florida GCTLs. 

Decontamination of Equipment 
Nondisposable equipment (e.g., sampling equipment) was decontaminated to ensure chemical 
analyses reflect actual concentrations at sampling locations by maintaining the quality of samples 
and preventing cross contamination. Nondisposable sampling and monitoring equipment was 
decontaminated prior to and between sample collection. General specifications for equipment 
decontamination were performed in a manner that is consistent with Florida DEP-SOP-001/01 
FC 1000 (Cleansing/ Decontamination Procedures) and are described in detail in the Final 
Landfill Areas 1 and 3 Remedial Investigation/Feasibility Study Work Plan (CB&I, 2016). 

Sample Preservation, Packaging, and Shipping 
All sample custody and tracking procedures, including laboratory notification, field custody 
procedures, identification, and shipping were performed as specified in the Final Landfill Areas 
1 and 3 Remedial Investigation/Feasibility Study Work Plan (CB&I, 2016). Upon collection, 
each sample container was labeled, sealed in a plastic bag, and placed in an ice-cooled cooler, 
and the activities were recorded on a Field Activity Daily Log or in the field logbook. A chain-
of-custody form was generated on site. Samples were packed in coolers, chilled to 2 to 6°C, 
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sealed with signed and dated custody seals on the outside of the coolers, and express shipped to 
the laboratory. The laboratory and the project data manager were notified of sample shipments 
the day the coolers were sent.  

Data Management 
The data management process includes all aspects of data review and data validation. All data 
associated with the LFNAS project was subjected to several evaluations in the laboratory and by 
APTIM personnel prior to data release to an end data user. 

● Data Packages. Laboratory data packages underwent internal review by the analyst 
and a peer or supervisor review prior to submittal to APTIM. The project chemist 
reviewed the data and compared it to the planned objectives stated in the work plan 
and reviewed the sample data to evaluate the validity of the results. 

● Data Validation. A thorough evaluation of the data was conducted by APTIM to 
determine whether the project objectives were met. Specific issues addressed 
included precision, accuracy, and representativeness, such as duplicate results, matrix 
spike/matrix spike duplicate, and blank sample results. An evaluation of completeness 
was performed and data deficiencies were identified and rectified or documented for 
the report. An overall assessment was made with respect to the decision statements 
identified by the data quality objective process to determine that the data met the 
objectives.  

One hundred percent of the data collected were validated. During the data validation process, 
qualifiers were added to the data, as necessary. The formal data validation qualifiers used for the 
project are listed and described in the Data Quality Control Summary Report included in 
Appendix D. Laboratory chain of custody forms are also included in Appendix D. Laboratory 
analytical data sheets are included in Appendix I. Data validation was based on the QC 
acceptance criteria specified in the Final Landfill Areas 1 and 3 Remedial 
Investigation/Feasibility Study Work Plan (CB&I, 2016) and followed the QC guidance outlined 
in Test Methods for Evaluation of Solid Waste (EPA, 1986). These guidelines mimic the most 
current editions of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (EPA, 2008a) and USEPA Contract Laboratory 
Program National Functional Guidelines for Inorganic Superfund Data Review (EPA, 2010) for 
data obtained outside the EPA contract laboratory program. Following completion of the data 
validation, the validator compiled the data review notes and assembled them into a standardized 
data validation report format. The project chemist or a designee reviewed all data and assessed 
the usability of the data based on the validation effort findings. 
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Quality Control Sampling 
To ensure the reliability of field sampling procedures and materials, field QC and QA samples 
were collected for the landfill areas sampling event. Field duplicate (QC) and field split (QA) 
samples were collected and submitted to off-site laboratories for analysis along with their 
corresponding original samples. One field duplicate and one field split sample was collected for 
approximately every 10 regular samples collected (10 percent). 

All regular and QC samples were analyzed off site by Gulf Coast Analytical Laboratories. All 
QA split samples were analyzed off site by Eurofins Lancaster Laboratories. Both laboratories 
utilized the prescribed EPA methods and the DoD Quality Systems Manual, Version 5.0. 

Investigation-Derived Waste Management and Disposal 
Investigation-derived waste generated during the RI included minor soil cuttings, groundwater 
from well development and purging, decontamination fluids, and used personal protective 
equipment. All investigation-derived waste was collected in steel 55-gallon drums. Each 
container was marked showing the date of collection, the nature of the waste (e.g., solid or 
liquid, etc.), and the name and telephone number of the contact person. All drums were sealed to 
prevent leakage or introduction of contamination from external sources and staged adjacent to 
the field office. The drum contents were characterized as nonhazardous and transported for off-
site disposal in accordance with all applicable regulations.  

Land Surveying 
All newly installed monitoring wells were surveyed by a Florida licensed professional surveyor 
to determine horizontal coordinates referenced to the Florida State Plane East Coordinate 
System. Horizontal control was based in feet and referenced to North American Datum of 1983. 
Ground surface and top of casing elevations were surveyed to the nearest 0.01 feet and 
referenced to the 1988 North American Vertical Datum. The surveyor provided Northing and 
Easting (X,Y) for control points, and sample points; data in the report were transmitted 
electronically and via a certified letter with map. Survey standard of care adhered to the concepts 
contained in EM 1110-1-1005 and DID WERS 007.01. 

Deviations 
All work was completed in general accordance with the methods described in the RI work plan 
(CB&I, 2016). 
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4.0 Remedial Investigation Analytical Results 

This chapter provides the analytical results of the environmental sampling conducted during the 
RI. Surface and subsurface soil, sediment, and groundwater samples are collected at both landfill 
areas (one surface water sample was collected at Landfill Area 1). Sample collection logs are 
included Appendix E.  

All analytical results were compared to the applicable standards in accordance with FDEP 
regulations (FDEP, 2005b). Surface and subsurface soil contaminant concentrations, with the 
exception of BaP, were compared to the State of Florida SCTLs for residential, 
commercial/industrial, and leachability to groundwater soil. BaP concentrations exceeding the 
lower of these criteria, if any, were then compared to the alternative soil cleanup target levels 
(ASCTL) calculated by the University of Florida in an August 1, 2017 letter to the FDEP 
(Appendix B). The total BaP toxicity equivalent concentration (TEQ) was calculated for any 
sample where PAHs were detected. The resulting TEQ was then compared to the residential 
direct exposure ASCTL of 1.0 milligram per kilogram (mg/kg) and the industrial direct exposure 
ASCTL of 3.1 mg/kg. Utilization of these ASCTLs for comparison of BaP and BaP TEQ 
concentrations in soil samples at Landfill Areas 1 and 3 is warranted as the current and 
reasonably anticipated future land use does not include a residential scenario. Both sites are 
undeveloped and expected to remain as closed landfills. Additionally, a formal request to utilize 
the ASCTLs from the USACE to the FDEP is included in Appendix B.  

All sediment analytical results were compared to the FDEP SQAGs, specifically the consensus-
based toxicity effects concentrations (TEC) (MacDonald et al., 2000). Surface water results were 
compared to the FDEP SWCTLs and the Federal Water Quality Criteria. Surface and subsurface 
soil analytical results were compared to State of Florida SCTLs and ASCTLs (where applicable). 
DPT and monitoring well groundwater analytical results were compared to State of Florida 
GCTLs. Additionally, metals results from soil and groundwater samples were also compared to 
background concentrations (Shaw, 2004b). 

Static Groundwater Elevation Survey Results 
The water table at Landfill Area 1 and Landfill Area 3 was gauged prior to groundwater 
sampling events in August and September 2016. Groundwater elevations are summarized in 
Table 4-1. Figures 4-1 and 4-2 present the water table configuration at each landfill area on 
August 22, 2016. Groundwater elevations were between approximately 7.67 and 10.65 feet amsl 
at Landfill Area 1 and between approximately 6.40 and 13.19 feet amsl at Landfill Area 3. As a 
result of the potentiometric mapping, the flow direction at Landfill Area 1 was confirmed to the 
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south and southwest. The flow direction at Landfill Area 3 was confirmed to the north, east, and 
northeast. 

Landfill Area 1 
4.2.1 Surface Water Analytical Results 
Only one surface water sample (AA2010) was collected from sample location LF1SW/SD05 
located in the drainage swale adjacent to Wildwood Road in the northeast corner of 
Landfill Area 1. As discussed previously, dry conditions were observed at the other two planned 
surface water sample locations, LF1SW/SD06 and LF1SW/SD07; therefore, surface water 
samples were not collected at those locations. The single surface water sample collected 
(AA2010) was analyzed for VOCs, SVOCs with PAHs, TRPH, pesticides, and total/dissolved 
TAL metals. All analytical results were compared to the FDEP SWCTLs. The PAHs 
benzo(a)anthracene (0.061 J µg/L), BaP (0.074 J µg/L), benzo(b)fluoranthene (0.075 J µg/L), 
benzo(g,h,i)perylene (0.093 J µg/L), benzo(k)fluoranthene (0.089 J µg/L), chrysene (0.08 J 
µg/L), dibenz(a,h)anthracene (0.096 J µg/L), indeno(1,2,3-c,d)pyrene (0.101 µg/L), and 
phenanthrene (0.108 µg/L) all exceeded their common SWCTL of 0.031 µg/L. The pesticides 
4,4’-dichlorodiphenyldichloroethane (DDD) (0.00894 J µg/L) and 4,4’-DDE (0.00861 J µg/L) 
exceeded their respective SWCTLs of 0.0003 µg/L and 0.0002 µg/L. The organic analytical 
results are summarized in Table 4-2. The distribution of inorganic compounds detected above 
SWCTLs is displayed on Figure 4-3. 

Unfiltered aluminum (0.0326 milligram per liter [mg/L]) was the only metal detected in surface 
water at a concentration above its SWCTL of 0.013 µg/L. However, the lone detection of 
aluminum was below its background value of 3.772 µg/L. A summary of metals detected in 
surface water is presented in Table 4-3. The distribution of metals detected above SWCTLs is 
displayed on Figure 4-3. 

4.2.2 Sediment Sample Analytical Results 
Three sediment samples (including one duplicate) were collected from the drainage ditch 
adjacent to Wildwood Road and the intermittent stream extending along the eastern side of the 
site. The samples were analyzed for VOCs, SVOCs with PAHs, pesticides, TRPH, and TAL 
metals. All sediment analytical results were compared to the background values and State of 
Florida SQAG TECs. 

No organic compounds were detected above their respective SQAG TECs. The organic sediment 
analytical results are summarized in Table 4-4. 
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Similarly, no metals compounds were detected above their respective background or SQAG TEC 
values. Table 4-5 summarizes the metals results in sediment at Landfill Area 1. 

4.2.3 Surface Soil Analytical Results 
A total of 20 surface soil samples were collected from 10 borings within the boundary of Landfill 
Area 1. As described previously, the soil samples were analyzed for VOCs, SVOCs with PAHs, 
TRPH, pesticides, and TAL metals. All surface soil analytical results were compared to the 
FDEP industrial soil cleanup target levels (ISCTL), residential soil cleanup target levels 
(RSCTL), leachability soil cleanup target levels (LSCTL), and ASCTLs. Organic compounds 
detected in surface soil are summarized in Table 4-6. The spatial distribution of organic 
compound exceedances is shown on Figure 4-4. 

PAHs were detected in all 20 surface soil samples collected at Landfill Area 1. However, the 
calculated BaP TEQ exceeded the RSCTL of 0.1 mg/kg in only six surface soil sample locations: 
LF1SB15 (0.5 mg/kg from 0.5 – 2.0 feet bgs), LF1SB16 (0.3 mg/kg from 0.5 – 2.0 feet bgs), 
LF1SB18 (3.3 mg/kg from 0.5 - 2.0 feet bgs), LF1SB21 (0.3 mg/kg from 0.5 – 2.0 feet bgs), 
LF1SB22 (0.9 mg/kg from 0 – 0.5 foot bgs), and LF1SB22 (0.3 mg/kg from 0.5 – 2.0 feet bgs). 
Additionally, BaP (2.26 mg/kg) was detected below its LSCTL of 8 mg/kg (and ASCTL for 
leaching of 4.7 mg/kg). Benzo(a)anthracene (1.13 mg/kg) and benzo(b)fluoranthene (3.47 
mg/kg) were both detected at concentrations above their respective LSCTLs (0.8 and 2.4 mg/kg) 
in the 0.5 – 2.0 feet bgs sample interval at surface soil sample location LF1SB18. However, the 
BaP TEQ residential and industrial ASCTL (1.0 mg/kg and 3.1 mg/kg, respectively) were 
exceeded at only surface soil sample location LF1SB18 (3.3 mg/kg from 0.5 – 2.0 feet bgs). 
PAHs were not detected above cleanup target levels at any other surface soil sample location.  

Pesticides were detected in 12 surface soil sample locations. However, only one pesticide, 
dieldrin, was detected above cleanup target levels. Dieldrin was detected above only its LSCTL 
of 0.002 mg/kg in the 0.5 – 2.0 feet bgs interval at surface soil sample location LF1SB21 
(0.00628 mg/kg). No other detection of pesticides in surface soil samples exceeded their 
respective cleanup target levels. 

Similarly, SVOCs were detected in 12 of the 20 surface soil sample locations, but none exceeded 
their respective cleanup target levels. 

TRPH was detected in all 20 surface soil samples with concentrations ranging from 19 to 
2050 mg/kg. Three sample locations, LF1SB18, LF1SB21, and LF1SB22, exhibited TRPH 
concentrations exceeding cleanup target levels. Sample location LF1SB18 (366 mg/kg in the 
0.5 – 2.0 feet bgs interval) and LF1SB21 (451 mg/kg in the 0 – 0.5 foot bgs interval) exhibited 
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TRPH concentrations exceeded the LSCTL of 340 mg/kg. Sample locations LF1SB21 (2,050 
mg/kg in the 0.5 – 2.0 feet bgs interval) and LF1SB22 (496 mg/kg in the 0 – 0.5 foot interval) 
exhibited TRPH concentrations exceeding both the LSCTL (340 mg/kg) and RSCTL (460 
mg/kg). However, TRPH concentrations were not detected above ISCTL in any surface soil 
sample collected. 

Volatile compounds were detected in only three surface soil sample locations at concentrations 
below cleanup target levels. 

Metals were detected above background in 18 of the 20 surface soil samples (Table 4-7). 
Analytes detected above background included arsenic, barium, chromium, copper, iron, lead, 
manganese, mercury, nickel, and zinc. Additionally, in the 0.5 – 2.0 foot sample interval at 
location LF1SB21, arsenic and copper were detected above both their respective background and 
RSCTL values, while chromium was detected above its background and LSCTL. The most 
common analytes exceeding background values were copper and zinc, with copper 
concentrations ranging from 0.798 to 216 mg/kg and zinc values ranging from 3.8 to 724 mg/kg. 
Samples collected at LF1SB21 and LF1SB22 contained the most analytes detected above 
background (Figure 4-5). 

4.2.4 Subsurface Soil Analytical Results 
Subsurface soil samples were collected from the 10 soil borings within the boundary of Landfill 
Area 1. As described previously, the soil samples were analyzed for VOCs, SVOCs with PAHs, 
TRPH, pesticides, and TAL metals. All subsurface soil analytical results were compared to the 
FDEP ISCTLs, RSCTLs, LSCTLs, and residential/industrial ASCTLs. Organic compounds 
detected in subsurface soil are summarized in Table 4-8. The spatial distribution of organic 
compounds is shown on Figure 4-6. 

BaP TEQs exceeded the RSCTL of 0.1 mg/kg in three subsurface sample locations: LF1SB18 
(1.0 mg/kg from 2.0 – 4.0 feet bgs), LF1SB19 (0.2 mg/kg in the field duplicate sample from 
2.0 – 4.0 feet bgs), and LF1SB20 (69.5 mg/kg from 2.0 – 4.0 feet bgs). Nine PAHs (1-
methylnaphthalene, acenaphthene, benzo[a]anthracene, BaP, benzo[b]fluoranthene, 
benzo[k]fluoranthene, dibenz[a,h]anthracene, indeno[1,2,3-cd]pyrene, and napthalene) were 
detected above their respective LSCTLs at LF1SB20 at concentrations ranging from 5.29 mg/kg 
of 1-methylnaphthalene to 52.3 mg/kg of BaP. However, the BaP TEQ residential and industrial 
ASCTL (1.0 mg/kg and 3.1 mg/kg, respectively) were exceeded at only subsurface soil sample 
location LF1SB20 (69.5 mg/kg from 2.0 – 4.0 feet bgs). PAHs were not detected above cleanup 
target levels at any other subsurface soil sample location. 
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One pesticide, dieldrin, was detected above its LSCTL of 0.002 mg/kg in three subsurface 
sample locations:  LF1SB14 (0.00459 J mg/kg at 2.0 to 4.0 feet bgs), LF1SB17 (0.00632 mg/kg 
at 2.0 to 4.0 feet bgs; 0.026 mg/kg at 4.0 to 6.0 feet bgs), and LF1SB19 (0.00307 J mg/kg at 2.0 
to 4.0 feet bgs). 

One SVOC, carbazole, was detected at a concentration above its LSCTL (0.2 mg/kg) in only one 
subsurface sample location, LF1SB20 (6.0 mg/kg at 2.0 to 4.0 feet bgs). 

Concentrations of TRPH ranged from 16.1 mg/kg at 2.0 to 4.0 feet bgs at subsurface sample 
location LF1SB13 to an estimated 4,520 J mg/kg at 2.0 to 4.0 feet bgs at location LF1SB20. 
TRPH exceeded its LSCTL of 340 mg/kg at 0.5 to 2.0 feet bgs in location LF1SB18. Subsurface 
sample location LF1SB20 (4,520 J mg/kg at 2.0 to 4.0 feet bgs) exhibited an estimated TRPH 
detections above the ISCTL (2,700 mg/kg), RSCTL (460 mg/kg), and LSCTL (340 mg/kg). 

No VOCs were detected in subsurface soil samples at concentrations above cleanup target levels. 

Metals were detected above background in 6 of the 10 subsurface sample locations (LF1SB13, 
LF1SB14, LF1SB17, LF1SB18, LF1SB19, and LF1SB20). Analytes detected above background 
included antimony, arsenic, barium, beryllium, cadmium, chromium, copper, iron, lead, 
manganese, mercury, nickel, vanadium, and zinc. However, metals were detected above 
background and cleanup target levels in only four subsurface sample locations (LF1SB14, 
LF1SB17, LF1SB19, and LF1SB20). Analytes detected above background and cleanup target 
levels include arsenic (LF1SB14, LF1SB19, and LF1SB20), and copper (LF1SB14). Metals 
detected in subsurface soil are summarized in Table 4-9. The spatial distribution of inorganic 
compounds is shown on Figure 4-7. 

4.2.5 Groundwater Analytical Results 
4.2.5.1 Direct-Push Results 
Prior to installation of permanent monitoring wells, groundwater samples were collected at 
selected intervals by direct-push from six locations at Landfill Area 1. At each location, 
groundwater samples were collected from approximate intervals of 8 to 12, 16 to 20, and 26 to 
30 feet bgs (and 36 to 40 feet bgs at location LF1DP06 only). The samples were analyzed for 
VOCs, SVOCs with PAHs, TRPH, pesticides, and TAL metals (total and dissolved). All DPT 
groundwater analytical results were compared to the FDEP GCTLs and background values. 
Table 4-10 lists all organic compounds detected during the direct-push groundwater sampling 
event. Figure 4-8 illustrates the direct-push sample locations and concentrations of organic 
compounds detected. 
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PAHs were detected at only one DPT groundwater sampling location at concentrations above 
GCTLs. Only dibenz(a,h)anthracene was detected above its GCTL of 0.005 µg/L at LF1DP02 
(0.05 J µg/L at 8.0 to 12.0 feet bgs). 

Similarly, pesticides were detected at only one DPT groundwater sampling location at 
concentrations above GCTLs. Dieldrin was detected above its GCTL of 0.002 µg/L at LF1DP01 
(0.00374 J µg/L at 16.0 to 20.0 feet bgs and 0.00563 J µg/L at 26.0 to 30.0 feet bgs). 

SVOCs were also detected above GCTLs at only one DPT groundwater sampling location, 
LF1DP02. Dichlorobenzidine (1.0 J µg/L at 8.0 to 12.0 feet bgs) and hexachlorbutadiene 
(1.0 J µg/L at 8.0 to 12.0 feet bgs) were both detected above their respective GCTLs (0.08 and 
0.4 µg/L) at LF1DP02. 

TRPH was not detected at concentrations above cleanup target levels in any DPT groundwater 
sample location.  

The VOCs chloroethene and chlorobenzene were detected above GCTLs. Chlorobenzene was 
detected above its GCTL of 100 µg/L at LF1DP01 (363 µg/L at 8.0 to 12.0 feet bgs), LF1DP02 
(141 µg/L 8.0 to 12.0 feet bgs), and LF1DP03 (324 µg/L at 8.0 to 12.0 feet bgs). Chloroethene 
was detected above its GCTL of 1.0 µg/L at LF1DP06 only (1.89 µg/L at 16.0 to 20.0 feet bgs). 

Table 4-11 lists all inorganic compounds detected during the direct-push groundwater sampling 
event. Figure 4-9 illustrates the direct-push sample locations and concentrations of inorganic 
compound exceedances. Unfiltered metals constituents were detected above background in all 
six DPT groundwater sample locations (LF1DP01 through LF1DP06). Analytes detected above 
background included aluminum, arsenic, barium, chromium, copper, iron, lead, manganese, 
nickel, sodium, vanadium, and zinc. Unfiltered metals constituents exceeding GCTLs were also 
detected in all six DPT groundwater sample locations. Analytes detected above GCTL included 
total aluminum, arsenic, beryllium, chromium, iron, lead, manganese, and vanadium.  Unfiltered 
metals constituents exceeding both background and GCTLs were also detected in all six DPT 
groundwater sample locations. Total aluminum, arsenic, chromium, iron, lead, manganese, and 
vanadium were detected at above background and GCTL values. Filtered metals were detected in 
all six DPT groundwater sample locations; however, only the inorganics barium, iron, 
manganese, nickel, and sodium were detected at concentrations exceeding their respective 
background values. Filtered metals also exceeded their respective GCTLs in all six DPT 
groundwater sampling locations. Dissolved iron and manganese were both detected above 
GCTLs. Filtered iron was detected above its background and GCTL at LF1DP01. Additionally, 
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both filtered iron and manganese were detected above its background and GCTL at DPT 
groundwater sample location LF1DP03.  

4.2.5.2 Monitoring Well Results 
Groundwater samples were collected from all 13 existing permanent monitoring wells and the 
1 newly installed monitoring well at Landfill Area 1. These samples were analyzed for VOCs, 
SVOCs with PAHs, TRPH, TAL metals (total and dissolved), and geochemical parameters. All 
groundwater analytical results were compared to the FDEP GCTLs and background values. 
Table 4-12 list the organic compounds detected in the monitoring wells. Figure 4-10 illustrates 
the organic compounds detected in the groundwater at Landfill Area 1. 

PAHs and SVOCs were not detected above GCTLs in Landfill Area 1 permanent monitoring 
wells. Similarly, TRPH was not detected above the GCTL in any Landfill Area 1 monitoring 
well. Only the VOC constituent chlorobenzene (330 µg/L) was detected above its GCTL of 100 
µg/L in monitoring well LF1MW02.  

Total metals concentrations exceeding the GCTLs were detected in all but two Landfill Area 1 
wells. Total iron concentrations greater than the GCTL were observed in all wells. Total iron 
concentrations exceeded its GCTL of 0.3 mg/L in 12 of the 14 Landfill Area 1 monitoring wells 
(ranging from 0.722 to 30.9 mg/L). The total and dissolved iron concentrations were comparable. 
Manganese was another compound detected in a majority of wells (16 of 18) with total 
concentrations exceeding the GCTL of 0.05 mg/L. Total manganese concentrations ranged from 
0.055 to 0.549 mg/L. Once again, the total and dissolved manganese results were comparable in 
each well. In addition, well LF1MW04 contained total aluminum, antimony, arsenic, iron, and 
manganese concentrations that exceeded their respective GCTLs. Eight of the 18 Landfill Area 1 
monitoring wells (LF1MW02, LF1MW04, LF1MW05, LF1MW06, LF1MW09, LF1MW09, 
LF1MW12, and LF1DW02) contained metals concentrations that exceeded both the respective 
GCTLs and background concentrations. Analytes detected in these wells that exceeded both 
screening values included iron and manganese. It should be noted that total aluminum, antimony, 
and total and dissolved arsenic exceeded both background and GCTL values. Table 4-13 details 
the groundwater total and dissolved metals results. Figure 4-11 details total and filtered metals 
concentrations in Landfill Area 1 monitoring wells that exceed GCTLs. 

Landfill Area 3 
4.3.1 Sediment Sample Analytical Results 
One sediment sample was collected from an intermittent pond located southeast of the Landfill 
Area 3 boundary. The sample was analyzed for VOCs only. It should be noted that the State of 
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Florida has not established SQAG TEC values for volatile compounds. Table 4-14 summarizes 
the organic compounds detected in sediment at Landfill Area 3. 

Only two VOCs (2-butanone [0.0027 J mg/kg] and acetone [0.013 J mg/kg]) were detected in the 
Landfill Area 3 sediment sample. However, those are common laboratory contaminants and are 
not considered site related.   

4.3.2 Surface Soil Analytical Results 
Surface soil samples were collected from three locations within the boundary of Landfill Area 3. 
All the samples were analyzed for VOCs, SVOCs with PAHs, TRPH, pesticides, PCBs, and 
TAL metals. All surface soil analytical results were compared to the FDEP ISCTLs, RSCTLs, 
LSCTLs, and residential/industrial ASCTLs. 

Table 4-15 summarizes the organic compounds that were detected in surface soil at Landfill Area 
3. Organic constituents were not detected exceeding ISCTLs, RSCTLs, LSCTLs, or ASCTLs in 
the three surface soil sample collected from Landfill Area 3. 

Table 4-16 summarizes metals detected in the surface soil at Landfill Area 3. Only copper 
(12.8 mg/kg at LF3SB19) and zinc (13.1 mg/kg at LF3SB18) were detected exceeding their 
respective background values (2.07 and 7.43 mg/kg, respectively). No metals constituents were 
detected exceeding FDEP cleanup target levels. 

4.3.3 Subsurface Soil Analytical Results 
Subsurface soil samples were collected from the three soil borings located within Landfill Area 
3. Similar to the surface soil samples, all the subsurface soil samples were analyzed for VOCs, 
SVOCs with PAHs, TRPH, pesticides, PCBs, and TAL metals. All subsurface soil analytical 
results were compared to the FDEP ISCTLs, RSCTLs, LSCTLs, and residential/industrial 
ASCTLs. 

Organic analytical results for Landfill Area 3 subsurface soil samples are summarized in 
Table 4-17. Organic constituents were not detected above ISCTLs, RSCTLs, LSCTLs, or 
ASCTLs in the three subsurface soil sample collected from Landfill Area 3.  

Metals results from subsurface soil sampling are summarized in Table 4-18. Only arsenic 
(1.15 mg/kg) and iron (9,410 mg/kg) were detected exceeding their respective background values 
(0.9 and 4,630 mg/kg) in the 2.0 to 4.0 feet bgs interval at location LF3SB19. No metals 
constituents were detected exceeding FDEP cleanup target levels. 
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4.3.4 Groundwater Analytical Results 
4.3.4.1 Direct-Push Groundwater Results 
Groundwater samples were collected from five depth intervals at 10 DPT soil boring locations at 
Landfill Area 3. All DPT groundwater samples were analyzed for VOCs only. All DPT 
groundwater analytical results were compared to the FDEP GCTLs. The results of the DPT 
groundwater sampling at Landfill Area 3 are summarized in Table 4-19. Figure 4-12 illustrates 
the organic compounds detected in DPT groundwater at Landfill Area 3. 

Only one DPT groundwater sample collected from the 8.0–12.0 feet bgs interval at LF3DP12 
contained a VOC exceeding GCTLs. Concentrations of chloroethene (7.62 µg/L) exceeded its 
GCTL of 1.0 µg/L. It should be noted that the concentration of chloroethene decreased to 
nondetect in the 16.0–20.0 feet bgs interval of the same borehole. 

4.3.4.2 Monitoring Well Results 
Groundwater samples were collected from the 12 existing monitoring wells and the 6 newly 
installed monitoring wells. The samples were analyzed for VOCs, SVOCs with PAHs, TRPH, 
pesticides, PCBs, TAL metals (total and dissolved), and geochemical parameters. All monitoring 
well groundwater results were compared to the FDEP GCTLs and background values. Tables 4-
20 and 4-21 summarize the organic and inorganic analytes detected in monitoring wells, 
respectively. Figure 4-13 details organic concentrations that exceed GCTLs in Landfill Area 3 
monitoring wells. 

PCBs, pesticides, and SVOCs were not detected above GCTLs in Landfill Area 3 monitoring 
wells. Similarly, TRPH was not detected above the GCTL in any Landfill Area 3 monitoring 
well. 

Only one PAH constituent was detected exceeding its GCTL in the Landfill Area 1 monitoring 
wells. Dibenz(a,h)anthracene (0.03 µg/L) was detected above its GCTL of 0.005 µg/L in 
monitoring well LF1DW05. 

The VOCs cis-1,2-DCE (11,200 µg/L), chloroethene (141 µg/L), and trans-1,2-DCE 
(1,550 µg/L) all exceeded their respective GCTLs (70 µg/L, 1.0 µg/L, and 100 µg/L) in 
monitoring well LF3MW06. Chloroethene was detected exceeded its GCTL of 1.0 µg/L in wells 
LF3MW07 (1.48 µg/L) and LF3MW11 (9.31 µg/L). 

Total metals concentrations exceeding the GCTLs were detected in all but one Landfill Area 3 
well (Figure 4-4). Total aluminum concentrations exceeding the GCTL of 0.2 mg/L ranged from 
0.324 to 2.11 mg/L in six Landfill Area 3 monitoring wells. However, total aluminum exceeded 
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background value of 2.118 mg/L in only well LF3MW06. Filtered aluminum exceeded the 
GCTL in only one well (0.81 mg/L at LF3DW05). Total iron concentrations exceeding the 
GCTL of 0.3 mg/L ranged from 0.631 to 15.9 mg/L in 17 of the 18 monitoring wells sampled. 
However, total iron concentrations exceeding background were only observed in wells 
LF3MW07 (10.9 mg/L) and LF3W-5-86 (15.9 mg/L). Filtered iron concentrations exceeding 
GCTL in 16 of the 18 monitoring wells and ranged from 1.13 to 15 mg/L. Similar to total iron 
results, filtered iron exceeded background in only wells LF3MW07 (10.7 mg/L) and LF3W-5-86 
(15 mg/L).  Total manganese was another compound detected in a majority of wells (15 of 18) 
with concentrations exceeding the GCTL of 0.05 mg/L. Total manganese concentrations ranged 
from 0.0526 to 1.5 mg/L. Total manganese was also detected above background and GCTL in 8 
monitoring wells, ranging from 0.159 to 1.5 mg/L. Filtered manganese was also detected in 
above GCTL in 15 of the 18 wells sampled at Landfill Area 3, ranging from 0.0511 to 1.47 
mg/L. Filtered manganese exceeding background in 7 monitoring wells, ranging from 0.169 to 
1.47 mg/L. Total barium was detected above background in 11 monitoring wells, ranging from 
0.0573 to 0.819 mg/L, but was not detected above its GCTL. Similarly, filtered barium was also 
detected above background but below GCTL in the same 11 monitoring wells. Total and filtered 
sodium were detected exceeding their respective background concentrations but all detections 
were below GCTLs. 

Comparison of Analytical Results to Background 
A site-to-background comparison was performed for selected elements in surface soil, subsurface 
soil, combined soil, groundwater, and surface water at Landfill Area 1 (Appendix H-1) and 
surface soil, subsurface soil, combined soil, and groundwater at Landfill Area 3 (Appendix H-2). 
Included in the comparison were elements with concentrations that exceeded both their human 
health and/or ecological screening criteria. 

The site-to-background comparison consists of two complementary, EPA-recommended 
statistical tests followed by geochemical evaluation for any element that fails either or both tests. 
The hot measurement test compares the upper tails of the site and background distributions (by 
comparing the site concentrations to the background screening values (BSV) provided in Shaw, 
[2004b]) and is designed to detect potential localized contamination. The Wilcoxon rank sum 
(WRS) test compares the two sets of samples to determine if they were drawn from populations 
with distributions having similar central tendencies and is designed to detect potential pervasive 
contamination. Metals concentrations can be naturally elevated and thereby fail statistical 
comparison to background. Geochemical evaluation is therefore performed for elements that fail 
either or both statistical tests to determine if the site concentrations have a natural source or are 
elevated due to site-related contamination. The geochemical evaluation is based on the known 
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elemental associations in soil and aqueous media and considers all available analytical data, field 
observations, soil boring logs, site history, and potential geochemical mechanisms. The site-to-
background comparison is performed in accordance with the approved methodology (Shaw, 
2004b). 

4.4.1 Summary of the Landfill Area 1 Site-to-Background Comparison 

Surface Soil, 0 to 1.0 foot bgs. Antimony, arsenic, barium, cadmium, chromium, copper, 
iron, lead, manganese, mercury, nickel, and vanadium were included in the site-to-background 
comparison for surface soil (0 to 1 foot bgs). The 12 elements failed the hot measurement test. 
Mercury passed the WRS test, whereas barium, chromium, copper, iron, lead, manganese, nickel, 
and vanadium failed that test. Antimony, arsenic, and cadmium could not be subjected to the 
WRS test due to the high percentages of nondetects in their site and/or background data sets. 

All 12 elements failed statistical comparison to background and were therefore subjected to 
geochemical evaluation to determine if their detected concentrations have a natural source. 
Geochemical evaluation indicates that all detected concentrations of arsenic, barium, cadmium, 
chromium, copper, iron, lead, manganese, mercury, nickel, and vanadium are naturally occurring 
in the 23 surface soil samples (0 to 1 foot bgs) that were analyzed for TAL metals. The antimony 
concentration of LF1SB06 sample AA0030 (150 J mg/kg) is anomalously high; this sample 
contains more antimony than can be explained as the result of natural processes and may contain 
a component of antimony contamination. The remaining antimony detections in the data set are 
naturally occurring. 

This surface soil data set includes two samples (LF1SD06 sample AA1012 and LF1SD07 sample 
AA1013) that were only analyzed for a limited suite of trace elements. Lacking major element 
analyses, these non-TAL samples could not be included in the geochemical evaluation to 
determine if their trace element concentrations have a natural source. The copper concentration 
of LF1SD06 sample AA1012 (3.52 J mg/kg) exceeds the BSV of 2.86 mg/kg. The remaining 
trace element concentrations in the two non-TAL samples are either below their BSVs or 
nondetect. 

Surface Soil, 0.5 to 2.0 feet bgs. Antimony, arsenic, barium, cadmium, chromium, copper, 
iron, manganese, mercury, nickel, selenium, and vanadium were included in the site-to-
background comparison for surface soil (0.5 to 2 feet bgs). Selenium passed the hot measurement 
test, whereas the other 11 elements failed that test. Mercury passed the WRS test, whereas 
barium, chromium, copper, iron, manganese, nickel, and vanadium failed the WRS test. 
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Antimony, arsenic, and cadmium, and selenium could not be subjected to the WRS test due to 
the high percentages of nondetects in their site and/or background data sets. 

Selenium passed statistical comparison to background, indicating that its detected concentrations 
are statistically within the background range. The other 11 elements failed statistical comparison 
to background and were therefore subjected to geochemical evaluation to determine if their 
detected concentrations have a natural source. Geochemical evaluation indicates that all detected 
concentrations of arsenic, barium, cadmium, chromium, copper, iron, mercury, nickel, and 
vanadium in the 17 surface soil samples (0.5 to 2 feet bgs) are naturally occurring. The antimony 
concentration of LF1SB06 sample AA0031 (30.9 J mg/kg) is anomalously high and cannot be 
explained as the result of natural processes; this sample may contain a component of antimony 
contamination. The manganese concentration of LF1SB16 sample AA0064 (118 mg/kg) is also 
anomalously high and cannot be explained as the result of natural processes; this sample may 
contain a component of manganese contamination. The remaining antimony and manganese 
detections in this data set are naturally occurring. 

Subsurface Soil, 2.0 to 4.0 feet bgs. Antimony, arsenic, barium, cadmium, chromium, 
copper, iron, lead, mercury, nickel, and vanadium were included in the site-to-background 
comparison for subsurface soil (2 to 4 feet bgs). Antimony and vanadium passed the hot 
measurement test, whereas the remaining nine elements failed that test. Barium, chromium, 
mercury, nickel, and vanadium passed the WRS test; and copper, iron, and lead failed the WRS 
test. Antimony, arsenic, and cadmium could not be subjected to the WRS test due to the high 
percentages of nondetects in their site and/or background data sets. 

Antimony and vanadium passed statistical comparison to background, indicating that their 
concentrations are statistically within the background range. The other nine elements failed 
statistical comparison to background and were therefore subjected to geochemical evaluation to 
determine if their detected concentrations have a natural source. Geochemical evaluation 
indicates that all detected concentrations of arsenic, barium, cadmium, chromium, copper, iron, 
mercury, and nickel are naturally occurring in the six subsurface soil samples (2 to 4 feet bgs). 
The lead concentration of LF1SB17 sample AA0070 (1,080 mg/kg) is anomalously high; this 
sample contains more lead than can be explained as the result of natural processes and may 
contain a component of lead contamination. The remaining lead detections in this data set are 
naturally occurring. 

Subsurface Soil, 4.0 to 6.0 feet bgs. Arsenic, barium, chromium, copper, nickel, and 
vanadium were included in the site-to-background comparison for subsurface soil (4 to 6 feet 
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bgs). Barium and copper failed the hot measurement test, and the other elements passed that test. 
The WRS test could not be performed due to the small site sample size (n = 2). 

Arsenic, chromium, nickel, and vanadium passed statistical comparison to background, 
indicating that their concentrations are statistically within the background range. Barium and 
copper failed statistical comparison to background and were therefore subjected to geochemical 
evaluation to determine if their detected concentrations have a natural source. Geochemical 
evaluation indicates that all detected concentrations of barium and copper in the two (4 to 6 feet 
bgs) subsurface soil samples are naturally occurring. 

Combined Soil, 0.0 to 6.0 feet bgs. Aluminum, antimony, arsenic, barium, cadmium, 
chromium, copper, iron, lead, manganese, mercury, nickel, selenium, vanadium, and zinc were 
included in the site-to-background comparison for combined (surface and subsurface) soil (0 to 6 
feet bgs). Aluminum and selenium passed the hot measurement test, whereas the remaining 13 
elements failed that test. Aluminum and mercury passed the WRS test, whereas barium, 
chromium, copper, iron, lead, manganese, nickel, vanadium, and zinc failed the WRS test. 
Antimony, arsenic, cadmium, and selenium could not be subjected to the WRS test due to the 
high percentages of nondetects in their site and/or background data sets. 

Aluminum and selenium passed statistical comparison to background, indicating that their 
concentrations are statistically within the background range. The other 13 elements failed 
statistical comparison to background and were therefore subjected to geochemical evaluation to 
determine if their detected concentrations have a natural source. Geochemical evaluation 
indicates that all detected concentrations of arsenic, barium, cadmium, chromium, copper, iron, 
mercury, nickel, and vanadium are naturally occurring in the 48 soil samples that were analyzed 
for TAL metals. Anomalously high concentrations of antimony, lead, manganese, and zinc are 
present in 2 to 10 samples each (Table 21 of Appendix H-1). These concentrations are higher 
than can be explained as the result of natural processes and may contain a component of 
contamination. All LF 1 soil samples with anomalously high element concentrations are listed 
below. The remaining antimony, lead, manganese, and zinc detections (i.e., those not specified in 
Table 21 of Appendix H-1) are naturally occurring. 

The combined-soil data set includes two samples (LF1SD06 sample AA1012 and LF1SD07 
sample AA1013) that were only analyzed for a limited suite of trace elements. Lacking major 
element analyses, these non-TAL samples could not be included in the geochemical evaluation to 
determine if their trace element concentrations have a natural source. The copper concentration 
of non-TAL sample AA1012 (3.52 J mg/kg) exceeds the combined-soil BSV of 2.07 mg/kg, and 
the zinc concentration of sample AA1012 (23.4 mg/kg) exceeds the combined-soil BSV of 7.43 
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mg/kg. The remaining trace element concentrations in the two non-TAL samples are either 
below their BSVs or are nondetect. 

Groundwater. Aluminum, antimony, arsenic, cobalt, iron, and manganese were included in the 
site-to-background comparison for Landfill Area 1 groundwater. For unfiltered groundwater, 
cobalt passed the hot measurement test and the other five elements failed that test. For filtered 
groundwater, aluminum, antimony and cobalt passed the hot measurement test; arsenic, iron, and 
manganese failed that test. Iron and manganese failed the WRS test for both the unfiltered and 
filtered groundwater data sets; and aluminum passed the WRS test for unfiltered groundwater. 
Antimony, arsenic, and cobalt could not be subjected to the WRS test due to the high percentages 
of nondetects in their site and background data sets (unfiltered and filtered). The WRS test was 
precluded for aluminum in filtered groundwater due to the high percentage of nondetects in the 
site data set. 

Cobalt passed statistical comparison to background for both unfiltered and filtered groundwater, 
indicating that its concentrations are statistically within the background range. The other five 
elements failed statistical comparison to background and were therefore subjected to 
geochemical evaluation to determine if their detected concentrations have a natural source. 
Geochemical evaluation indicates that all detected concentrations of aluminum, antimony, 
arsenic, and iron are naturally occurring in the site groundwater samples. The manganese 
concentrations of LF1MW11 sample AA3044 (75.0 µg/L unfiltered; 69.9 µg/L filtered) and 
LF1MW12 sample AA3045 (227 µg/L unfiltered; 206 µg/L filtered) are anomalously high. 
These concentrations are higher than can be explained as the result of natural processes and may 
contain a component of manganese contamination. The remaining manganese detections in the 
site groundwater data set are naturally occurring. However, reducing conditions observed in site 
groundwater during groundwater sampling (dissolved oxygen levels less than 1.0 mg/L; 
oxidation-reduction potential values less than +50 millivolts) may be contributing to increased 
manganese mobilization in site groundwater. 

Surface Water. Aluminum is the only element that was included in the site-to-background 
comparison for Landfill Area 1 surface water. For both unfiltered and filtered surface water, 
LF1SW05 sample AA2010’s aluminum concentrations (32.6 µg/L unfiltered; 9.48 µg/L filtered) 
are below their respective BSVs (3,772 µg/L unfiltered; 3,179 µg/L filtered). The WRS test 
could not be performed due to the small site sample size (n = 1). A geochemical evaluation is not 
required because the site concentrations are statistically within the background range. 
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4.4.2 Summary of the Landfill Area 3 Site-to-Background Comparison 

Surface Soil, 0 to 1.0 feet bgs. Arsenic, barium, chromium, copper, mercury, silver, and 
vanadium were included in the site-to-background comparison for surface soil (0 to 1 foot bgs). 
Vanadium passed the hot measurement test, and the other six elements failed that test. Barium, 
copper, and vanadium passed the WRS test, whereas mercury failed that test. Arsenic, 
chromium, and silver could not be subjected to the WRS test due to the high percentages of 
nondetects in their site and/or background data sets. 

Vanadium passed statistical comparison to background, indicating that its detected 
concentrations are statistically within the background range. The other six elements failed 
statistical comparison to background and were therefore subjected to geochemical evaluation to 
determine if their detected concentrations have a natural source. Geochemical evaluation 
indicates that all detected concentrations of arsenic, barium, and chromium are naturally 
occurring in the 23 surface soil samples (0 to 1 foot bgs) that were analyzed for TAL metals. 
Copper, mercury, and silver concentrations are anomalously high in one to three samples each 
(Table 17 of Appendix H-2). These concentrations are higher than can be explained as the result 
of natural processes and may contain a component of contamination. The remaining copper, 
mercury, and silver detections are naturally occurring in the samples that were analyzed for TAL 
metals. 

This surface soil data set includes 10 samples (collected in October 2011 from locations 
LF3SD05, LF3SD06, and LF3SB09 through LF3SB16) that were only analyzed for copper. 
Lacking major element analyses, these non-TAL samples could not be included in the 
geochemical evaluation to determine whether their copper concentrations have a natural source. 
The copper concentration of non-TAL sample AC0050 (27.5 mg/kg; location LF3SB12) exceeds 
the surface-soil BSV of 2.86 mg/kg. Copper concentrations in the other non-TAL samples are 
below the BSV. 

Surface Soil, 0.5 to 2.0 feet bgs. Arsenic, barium, and chromium were included in the site-
to-background comparison for surface soil (0.5 to 2 feet bgs). Arsenic and barium passed the hot 
measurement test, whereas chromium failed that test. Barium passed the WRS test. Arsenic and 
chromium could not be subjected to the WRS test due to the high percentages of nondetects in 
their site and/or background data sets. 

Arsenic and barium passed statistical comparison to background, indicating that their detected 
concentrations are statistically within the background range. Chromium failed statistical 
comparison to background and was therefore subjected to geochemical evaluation to determine if 
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its detected concentrations have a natural source. Geochemical evaluation indicates that all 
detected concentrations of chromium in the surface soil samples (0.5 to 2 feet bgs) are naturally 
occurring. 

Subsurface Soil, 2.0 to 4.0 feet bgs. Arsenic, iron, and vanadium were included in the site-
to-background comparison for subsurface soil (2 to 4 feet bgs). This data set includes LF3SB17 
sample AC0087, LF3SB18 sample AC0090, and LF3SB19 sample AC0093. All three elements 
passed the hot measurement test. The small site sample size (n = 3) precludes the WRS test. 
Arsenic, iron, and vanadium passed statistical comparison to background, indicating that their 
detected concentrations are statistically within the background range. 

Combined Soil, 0.0 to 6.0 feet bgs. Aluminum, copper, iron, lead, mercury, and zinc were 
included in the site-to-background comparison for combined soil. Aluminum passed the hot 
measurement test, and the other five elements failed that test. Aluminum, copper, and zinc 
passed the WRS test, whereas iron and lead failed that test. Mercury could not be subjected to 
the WRS test due to the high percentage of nondetects in its site data set. 

Aluminum passed statistical comparison to background, indicating that its detected 
concentrations are statistically within the background range. The other five elements failed 
statistical comparison to background and were therefore subjected to geochemical evaluation to 
determine if their detected concentrations have a natural source. Geochemical evaluation 
indicates that anomalously high concentrations of copper, iron, lead, mercury, and zinc are 
present in 1 to 11 samples each (Table 17 of Appendix H-2). These concentrations are higher 
than can be explained as the result of natural processes and may contain a component of 
contamination. The remaining copper, iron, lead, mercury, and zinc detections are naturally 
occurring in the samples that were analyzed for TAL metals. 

The combined soil data set includes 19 samples (collected in October 2011 from locations 
LF3SD05, LF3SD06, and LF3SB09 through LF3SB16) that were only analyzed for copper. 
Lacking major element analyses, these non-TAL samples could not be included in the 
geochemical evaluation to determine if their copper concentrations have a natural source. The 
copper concentration of non-TAL sample AC0050 (27.5 mg/kg; location LF3SB12) exceeds the 
combined-soil BSV of 2.07 mg/kg. Copper concentrations in the other non-TAL samples are 
below the BSV. 

Groundwater. Aluminum, iron, manganese, and vanadium were included in the site-to-
background comparison for Landfill Area 3 groundwater. For unfiltered groundwater, vanadium 
passed the hot measurement test, whereas the other three elements failed that test. Aluminum, 
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iron, and vanadium passed the WRS test for unfiltered groundwater, and manganese failed that 
test. 

For filtered groundwater, aluminum and vanadium passed the hot measurement test, and iron and 
manganese failed that test. Iron passed the WRS test for the filtered groundwater data set and 
manganese failed that test. Aluminum and vanadium could not be subjected to the WRS test due 
to the high percentages of nondetects in their filtered site data sets. 

Vanadium passed statistical comparison to background for both unfiltered and filtered 
groundwater, indicating that its concentrations are statistically within the background range. The 
other three elements failed statistical comparison to background and were therefore subjected to 
geochemical evaluation to determine if their detected concentrations have a natural source. 
Geochemical evaluation indicates that all detected concentrations of aluminum are naturally 
occurring in the site groundwater samples. The iron concentrations of seven samples and 
manganese concentrations of two samples are anomalously high (Table 17 of Appendix H-2). 
These concentrations are higher than can be explained as the result of natural processes. The 
remaining iron and manganese detections in the Landfill Area 3 groundwater data set are 
naturally occurring. However, reducing conditions observed in site groundwater during 
groundwater sampling (dissolved oxygen levels less than 1.0 mg/L; oxidation-reduction potential 
values less than +50 millivolts) may be contributing to increased iron mobilization in site 
groundwater. 
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5.0 Conceptual Site Model 

A CSM was developed in order to assess potential migration pathways and exposure to COCs at 
Landfill Areas 1 and 3. This chapter provides a summary of current site conditions that could 
result in exposure to potential COCs. 

Landfill Area 1 

Background Information. Historical LFNAS records indicate that activity at the area known 
as “Landfill Area 1” was initiated in 1947. Reportedly, compost, creosote-treated power poles, 
and materials removed from the mothballed ship fleet that could not be incinerated were dumped 
at this area during the years when the Navy operated the base (1940 to 1963). Post-DoD activity 
at the landfill was documented by aerial photographs from approximately 1971 through 1990. 
During that time period, the width of Landfill Area 1 was expanded to encompass part of the 
surrounding wetland area. No landfill activity is currently at this site. A complete history of the 
utilization of Landfill Area 1 is included in the Final Landfill Areas 1 and 3 Remedial 
Investigation/Feasibility Study Work Plan (CB&I, 2016). 

Sources of Contamination. The primary sources of contamination within Landfill Area 1 are 
buried waste and debris remaining in place. 

Known Contaminants. Previous investigations have described isolated exceedances of 
applicable environmental threshold values in sediment, surface water, soil, and groundwater 
within and around Landfill Area 1. The COPCs identified in site media are as follows: 

● Surface Soil, 0 to 0.5 foot bgs – Antimony, copper, Aroclor 1254, Aroclor 1260, 
dieldrin, benzo(a)anthracene, BaP, benzo(b)fluoranthene, dibenz(a,h)anthracene, 
indeno(1,2,3-c,d)pyrene, dichloromethane, and TRPH. 

● Surface Soil, 0.5 to 2 feet bgs  – Antimony, Aroclor 1254, Aroclor 1260, 4,4’-
dichlorodiphenyltrichloroethane (DDT), dieldrin, benzo(a)anthracene, BaP, 
benzo(b)fluoranthene, benzo(k)fluoreanthene, dibenz(a,h)anthracene, indeno(1,2,3-
c,d)pyrene, dimethyl phthalate, dichloromethane, and TRPH.  

● Subsurface Soil, 2 to 4 feet bgs  – Lead, dieldrin, 1-methylnaphthalene, 2-
methylnaphthalene, acenaphthene, benzo(a)anthracene, BaP, benzo(b)fluoranthene, 
benzo(k)fluoranthene, carbazole, chrysene, dibenz(a,h)anthracene, dibenzofuran, 
fluorene, indeno(1,2,3-c,d)pyrene, naphthalene, phenanthrene, dichloromethane, and 
TRPH. 

● Subsurface Soil, 4 to 6 feet bgs  – Dieldrin, BaP, dichloromethane, and TRPH. 
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● Groundwater  – Manganese, ammonia, fluoride, chlorobenzene, and TRPH.   

● Surface Water  – 4,4’-DDD, 4,4’-DDE, benzo(a)anthracene, BaP, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, 
dibenz(a,h)anthracene, indeno(1,2,3-c,d)pyrene, and  phenanthrene. 

● Sediment – None.  

Nature and Extent of Contamination. Contamination in site media is likely attributable to 
past disposal activities at the site. Detected cleanup target level exceedances are observed in the 
soil in the eastern third of the landfill area which may be attributable to DoD-related activities. 
Exceedances in groundwater appear confined to the southeast corner of the landfill adjacent to 
Three Mile Swamp and the northern boundary of the landfill near well LF1MW02. Contaminants 
detected are not uncommon in waste disposal sites. 

Release Mechanisms. The primary release mechanisms for known contaminants are surface 
runoff and leachate. Secondary release mechanisms include dust and/or volatile emissions, direct 
exposure, root uptake, and infiltration. 

Fate and Transport Pathways. The main potential pathways for contaminant fate and 
transport are wind/diffusion, direct contact with soil, biouptake by animals, exposure to surface 
water and sediments, and exposure to groundwater. 

Key Physical Aspects. Landfill Area 1 covers approximately 6.2 acres of land near the 
southeastern corner of the LFNAS property. Today, the site is an inactive, heavily vegetated 
parcel bordered to the north by Wildwood Road and a drainage swale paralleling the road; to the 
south and east by a cypress wetland area (Three Mile Swamp); and to the west by a low, flat, 
wooded area that contains standing water during the rainy season and connects with Three Mile 
Swamp. Topographic relief is low, with elevations gently decreasing northeastward toward the 
river. The average elevation of Three Mile Swamp, located immediately south and east of 
Landfill Area 1, is less than 10 feet amsl. 

The climate at the former LFNAS is described as “moderate.” The summers are long, hot, and 
humid, and the winters are cool. The coolest month is January with a mean daily temperature of 
53.2 oF, and the warmest is July with a mean daily temperature of 81.3oF. The average annual 
rainfall is approximately 53 inches, the majority of which falls from June through September. 
Tropical storms can affect the area from early June through mid-November, but hurricane-force 
winds are rare because of the county’s inland location. However, the heavy rains associated with 
tropical systems can cause flooding in low-lying areas. 
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Landfill Area 1 geology consist of nearly level, poorly drained soils that are sandy to depths of 
40 to 79 inches bgs and that are found in the flatwoods. Some are characterized by loamy 
subsoil; some have sandy subsoil underlain by loamy subsoil; and others are sandy throughout, 
with subsoil coated with organic matter. 

Hydrology of Landfill Area 1 is dominated by a shallow unconfined and a deeper confined 
aquifer. The upper unconfined aquifer is contained in the Quaternary Cypresshead and recent 
undifferentiated sediments. The top of the shallow aquifer is encountered at depths ranging from 
less than 1 to approximately 6 feet bgs. The upper unconfined aquifer consists of approximately 
75 feet of unconsolidated, undifferentiated sand, sandy clay, and shell material. Groundwater 
moves in this aquifer from high to low piezometric areas (under water table conditions), which 
generally coincides with the ground surface. Consequently, the groundwater in the unconfined 
aquifer generally flows toward the St. Johns River. However, due to the shallow depth to water 
locally and low topographic relief, frequent variations in the groundwater flow patterns are 
observed. 

Land Use Considerations and Potential Receptors. The current and anticipated future 
land use of Landfill Area 1 is designated as industrial. However, land use considerations are 
dependent on property owner (Clay County Port, Inc.) decisions and Clay County zoning 
restrictions. Potential receptor scenarios include commercial/industrial worker (current/future 
receptor), trespasser (current/future receptor), construction worker (future receptor), landscape 
worker (future receptor), and recreational user (future receptor). 

Conceptual Site Model. A CSM has been developed for the site based on historical 
operations and available soil and groundwater data (Figure 5-1). The Landfill Area 1 CSM 
presents a visual representation of the site listing the primary sources of contamination, primary 
and secondary release mechanisms, contaminants, possible migration pathways, potential 
exposure routes, and potential receptors. Combined with contaminant information above, the 
CSM facilitates the identification of data needs driving sampling during the planned 
investigation. 

Landfill Area 3 

Background Information. Historical LFNAS records indicate that the area known as Landfill 
Area 3 was referred to as a “Sanitary Land Fill” on a map dated 1957. The area was reportedly 
used to dispose of domestic waste, refuse, and medical waste. No other details concerning 
historical use of the site were available. A review of historical aerial photographs first indicated 
landfill-related activity at Landfill Area 3 in 1951. Activity at the landfill continued through at 
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least 1958. The next available aerial photograph (1969) indicates some activity occurred between 
1958 and 1969 on the northeast portion of the site, but it is unknown whether this activity 
occurred prior to the closure of LFNAS (or post-DoD) in 1963. No other activity was observed at 
Landfill Area 3 after approximately 1969, except for the removal of some timber in 2006 and 
2007. No landfill activity is currently occurring at this site. 

Sources of Contamination. The primary sources of contamination within Landfill Area 3 are 
buried waste and debris remaining in place. 

Known Contaminants. Previous sampling efforts have identified limited impacts to soil, 
surface water, sediment, and groundwater within most of the footprint of the landfill. However, 
high levels of VOCs at the eastern/southeastern limits of the landfill area have been detected but 
have been completely delineated. The identified COPCs in site media are as follows: 

● Surface Soil, 0 to 0.5 foot bgs  – Copper, mercury, silver, benzo(a)anthracene, 
BaP, benzo(b)fluoranthene, carbazole, dibenz(a,h)anthracene, indeno(1,2,3-
c,d)pyrene, p-isopropytoluene, and TRPH. 

● Surface Soil, 0.5 to 2 feet bgs – Benzo(a)anthracene, BaP, 
benzo(b)fluoranthene, and TRPH. 

● Subsurface Soil, 2 to 4 feet bgs – Iron. 

● Groundwater  – Iron, manganese, ammonia, 4,4’-DDD, 3-,4-methylphenols, 
nitrobenzene, cis-1,2-DCE, trans-1,2-DCE, vinyl chloride, and toluene. 

● Surface Water  – None.  

● Sediment – None.   

Nature and Extent of Contamination. The types of contaminant groups detected in the site 
media are consistent with activities known to have been conducted at Landfill Area 3. Previous 
exceedances in the soil are widely scattered across the site and indicate a number of isolated 
impacts present that may be attributable to DoD-related activities. Exceedances in groundwater 
appear to be localized in an area to the south and southeast of Landfill Area 3. Contaminants 
detected are not uncommon in waste disposal sites.  

Release Mechanisms. The primary release mechanisms for known contaminants are surface 
runoff and leachate. Secondary release mechanisms include dust and/or volatile emissions, direct 
exposure, root uptake, and infiltration, 
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Fate and Transport Pathways. The main potential pathways for contaminant fate and 
transport are wind/diffusion, direct contact with soil, biouptake by animals, exposure to surface 
water and sediments, and exposure to groundwater. 

Key Physical Aspects. Landfill Area 3 covers approximately 7.4 acres of land at the southern 
edge of the LFNAS property. The landfill is bounded on the north, west, and east by a thick 
cover of trees. Currently, the landfill is heavily wooded with trees and undergrowth. Three Mile 
Swamp lies approximately 400 feet east and northeast of the landfill. The southern edge of 
Landfill Area 3 is bordered by a dirt access road that connects County Road 209 with Wildwood 
Road. The remnants of 6-inch-by-6-inch wooden posts from a previous boundary fence are 
located around the perimeter of the landfill. Topographic relief is low, with elevations gently 
decreasing northeastward toward the river. The average elevation of Three Mile Swamp, located 
east of Landfill Area 3, is less than 10 feet amsl. 

The climate at the former LFNAS is described as “moderate.” The summers are long, hot, and 
humid, and the winters are cool. The coolest month is January with a mean daily temperature of 
53.2oF, and the warmest is July with a mean daily temperature of 81.3oF. The average annual 
rainfall is approximately 53 inches, the majority of which falls from June through September. 
Tropical storms can affect the area from early June through mid-November, but hurricane-force 
winds are rare because of the county’s inland location. However, the heavy rains associated with 
tropical systems can cause flooding in low-lying areas. 

Landfill Area 3 geology consist of nearly level, poorly drained soils that are sandy to depths of 
40 to 79 inches bgs. Some are characterized by loamy subsoil; some have sandy subsoil 
underlain by loamy subsoil; and others are sandy throughout, with subsoil coated with organic 
matter. 

Hydrology of Landfill Area 3 is dominated by a shallow unconfined and a deeper confined 
aquifer. The upper unconfined aquifer is contained in the Quaternary Cypresshead and recent 
undifferentiated sediments. The top of the shallow aquifer is encountered at depths ranging from 
less than 1 foot to approximately 6 feet bgs. The upper unconfined aquifer consists of 
approximately 75 feet of unconsolidated, undifferentiated sand, sandy clay, and shell material. 
Groundwater moves in this aquifer from high to low piezometric areas (under water table 
conditions), which generally coincides with the ground surface. Consequently, the groundwater 
in the unconfined aquifer generally flows toward the St. Johns River. However, due to the 
shallow depth to water locally and low topographic relief, frequent variations in the groundwater 
flow patterns are observed. It should be noted that the climate, geology, and hydrology of 
Landfill Area 3 are similar to Landfill Area 1. 
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Land Use Considerations and Potential Receptors. The current and anticipated future 
land use of Landfill Area 3 is designated as industrial. However, land use considerations are 
dependent on property owner (Clay County Port, Inc.) decisions and Clay County zoning 
restrictions. Potential receptor scenarios include commercial/industrial worker (current/future 
receptor), trespasser (current/future receptor), construction worker (future receptor), landscape 
worker (future receptor), and recreational user (future receptor). 

Conceptual Site Model. A CSM has been developed for the site based on historical 
operations and available soil and groundwater data (Figure 5-2). The Landfill Area 3 CSM 
presents a visual representation of the site listing the primary sources of contamination, primary 
and secondary release mechanisms, contaminants, possible migration pathways, potential 
exposure routes, and hypothetical receptors. Combined with contaminant information, the CSM 
facilitates the identification of data needs driving sampling during the planned investigation. 
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6.0 Baseline Human Health Risk Assessment 

Introduction 
A BHHRA was prepared as part of this RI for Landfill Area 1 and Landfill Area 3 to document 
potential human health risks associated with exposure to environmental media at these respective 
sites. Each site was evaluated separately in the BHHRA. This investigation includes the 
collection and analysis of groundwater, soil, surface water, and sediment samples. The BHHRA 
evaluates the analytical results from these samples for potential human health risks in accordance 
with the final work plan (CB&I, 2016). 

The primary objective of the BHHRA is to provide risk-based information for site management 
decisions involving the environmental media at the site. Specifically, this includes the following 
tasks: 

● Identify and evaluate baseline risks (i.e., risks that may exist if no remediation or 
institutional controls were to be applied) associated with environmental media.  

● Identify and evaluate uncertainties and potential data gaps associated with potential 
risks. 

Information from the BHHRA is intended to be used by decision-makers to 1) provide a basis for 
determining whether further study and/or site remediation is appropriate, and 2) provide a basis 
for comparing potential health and environmental impacts associated with various remedial 
alternatives, if applicable. 

The BHHRA was prepared following FDEP (2005c) guidance, EPA guidance (EPA, 2014a; 
1989a), and discussions with the FDEP risk assessment personnel. The methodologies and 
assumptions described by this protocol are consistent with current EPA guidance as referenced 
herein. 

The BHHRA present the methods used, results generated, and the interpretation of these results. 
The report is organized as follows: 

● Data Evaluation. Identifies data sources, evaluates data quality, describes the 
COPC screening process, and identifies COPCs for each environmental medium. 

● Exposure Assessment. Presents a conceptual site exposure model (CSEM), 
including contaminant sources, contaminant release mechanisms, receptors, and 
exposure pathways; describes exposure-point concentrations (EPC); and presents 
methods for calculating chemical intake and contact rates. 
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● Toxicity Assessment. Describes the potential for cancer and/or noncancer human 
health effects, provides an estimate of the quantitative relationship between the 
magnitude of dose or contact rate and the probability and/or severity of adverse 
effects, identifies the toxicity values that are used in the BHHRA, and describes the 
development of dermal toxicity values. 

● Risk Characterization. Combines the output of the exposure assessment and 
toxicity assessment to quantify the risk to each receptor in each area of concern. 

● Uncertainties Analysis. Identifies uncertainties in all phases of the BHHRA and 
discusses their individual effects on the risk assessment results, emphasizing those 
items that are most directly relevant to the risk assessment conclusions and most 
likely to have the greatest effect on risk estimates and/or site management decisions. 

● Summary/Conclusions. Provides a brief summary of the entire BHHRA, 
including quantitative results, uncertainties, preliminary identification of COCs based 
on the BHHRA results, and pertinent site information. Summary and discussion is 
focused on those results and issues that are most likely to directly affect site 
management decisions. 

Data Evaluation 
Data evaluation consists of a description of the appropriate data sources for each environmental 
medium associated with the BHHRA, a discussion of data quality, a description of the 
methodology for the identification of COPCs, and a presentation of the COPCs for the Landfill 
Area 1 and Landfill Area 3 environmental media. A separate COPC evaluation was performed 
for each environmental medium and each site area. 

6.2.1 Data Sources 
Data used in the BHHRA are the validated analytical results of environmental media collected as 
described in the sampling and analysis plan (CB&I, 2016) and pertinent validated historical data. 
Complete sample lists evaluated in the BHHRA for Landfill Area 1 and Landfill Area 3 are 
provided as Tables 6-1 and 6-2, respectively. This includes all historical surface and subsurface 
soil, unless there is a specific reason to exclude a particular soil sample. For Landfill Area 1, the 
historical samples collected in the east part of the site were excluded because the area has been 
regraded. The replacement soil samples collected as part of the RI are evaluated in the BHHRA 
for this portion of Landfill Area 1. 

Because groundwater, surface water, and sediment are dynamic media that are subject to 
movement and considerable change over time, only analytical data collected over the past few 
years were used in the BHHRA for these media. For Landfill Areas 1 and 3, this includes the 
analytical results of groundwater, surface water, and/or sediment samples collected during the 

Contract No. W912DY-10-D-0014 6-2 Final Landfill Areas 1 and 3 RI Report – November 2018 
Task Order No. 0009 

6.2 



2011 and more recent sampling events for these media. With respect to groundwater, only 
monitoring well data were evaluated in the BHHRA. 

Shallow surface soil samples include all historical soil samples collected from a depth range of 
either 0 to 1 foot bgs or 0 to 0.5 foot bgs, and the RI soil samples collected form a depth range of 
0 to 0.5 foot bgs. Following the FDEP (2015) approach, the depth range of 0.5 to 2 feet bgs is 
also evaluated for risk assessment purposes as surface soil. Soil from greater depths, 2 to 4 feet 
bgs and 4 to 6 feet bgs, were evaluated in the BHHRA as subsurface soil. Following FDEP 
human health risk assessment protocol, each depth range or surface soil and subsurface soil is 
evaluated for risk separately. All soil samples used in the BHHRA were collected from above the 
water table. 

Generally, only unfiltered groundwater is used in the BHHRA. EPA (2014a) recommends 
against the inclusion of groundwater samples that exceed a turbidity of 10 nephelometric 
turbidity units (NTU). Several of the Landfill Area 1 (Table 6-1) and especially Landfill Area 3 
(Table 6-2) groundwater samples were found to have turbidity exceeding 10 NTU. Therefore, 
per EPA (2014a) guidance, the filtered aliquot was used for the evaluation of risk with respect to 
inorganics; only unfiltered samples were used for analytes other than inorganics.  

6.2.2 Identification of Chemicals of Potential Concern 
The purpose of identifying COPCs is to focus the analysis on a set of chemicals that may be 
pertinent to human health risks. The COPC process includes a screening protocol that considers, 
in order, status as essential macronutrients, risk-based screening, frequency of detection, and 
background conditions. A chemical that does not meet each of the following screening criteria is 
retained as a COPC (Sections 6.2.2.1 through 6.2.2.4). 

6.2.2.1 Exclusion of Essential Macronutients 
Elements that are identified as essential macronutrients (calcium, chloride, iodine, magnesium, 
phosphorus, potassium, and sodium) are excluded from further consideration in the BHHRA, 
unless found to be present at high concentrations (EPA, 2014a). 

6.2.2.2 Risk-Based Screening 
This step of the human health risk assessment screening consists of comparing the maximum 
detected concentrations (MDC) of chemicals detected in surface soil, subsurface soil, 
groundwater, surface water, and sediment with human health risk-based screening levels. The 
sources of the risk-based screening levels used for detected chemicals are listed by 
environmental medium in the following bullets. It is noted that depending on the specific 
chemical and medium, not all of the FDEP values are strictly risk based. 
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● Soil – Screening was based on the FDEP (2005c) residential SCTLs for direct soil 
contact, and FDEP leachability SCTLs for protection of groundwater. 

● Groundwater – Screening was based on the FDEP (2005c) GCTLs. 

● Surface Water –Screening was based on the FDEP (2005c) freshwater SWCTLs 
based on human health effects. 

● Sediment – Screening was based on the State of Florida human health-based 
SQAGs (FDEP, 2003). Residential soil SCTLs were used where SQAGs were not 
available. 

The SCTLs and GCTLs were multiplied by 0.1 for screening, except for certain chemicals whose 
values should not be apportioned as specified by FDEP (2005c); these include lead and those 
values that are based on primary drinking water standards or secondary drinking water standards. 
Direct exposure to sediment is generally not evaluated quantitatively for human health unless it 
is collected from an intermittent stream or drainage, in which case the sediment is regarded as 
surface soil for the portion of the year that it is uncovered (EPA, 2014a). At Landfill Area 1, only 
one sediment sample was collected from an area that is generally covered with water; this sample 
was screened against human health-based SQAGs but was not quantitatively evaluated for 
exposure and risk per EPA (2014a) guidance. All other sediment samples collected at Landfill 
Area 1 and Landfill Area 3 were from ditches that are typically dry and were thus treated as 
shallow surface soil.  

Analytes whose MDCs do not exceed their risk-based screening levels are not considered further 
in the risk assessment because it is very unlikely that they would contribute significantly to risk. 
If the MDC exceeds the pertinent risk-based screening level, the chemical is selected as a COPC 
for that medium unless it is screened out based on other considerations (Sections 6.2.2.3 and 
6.2.2.4). If no chemical within a medium exceeds its risk-based screening level, then that 
medium and its exposure pathways are eliminated from the quantitative risk assessment process. 

6.2.2.3 Frequency of Detection 
When confidence is high that a given chemical is present, the data generally are used in the 
BHHRA. For most chemicals, their detection is presumptive evidence of their presence. As 
suggested by EPA (1989a), chemicals that are infrequently reported as detected may be artifacts 
in the data that do not reflect the actual presence of the chemical in question. Consistent with 
FDEP (2005c), a chemical was eliminated in the BHHRA from further consideration as a COPC 
under the following conditions: 1) The chemical is detected in only 1 out of 10 or more samples, 
or in only 5 percent or less of 20 or more samples; 2) the detection(s) are at low concentrations 
(e.g., less than the default SCTL or GCTL); and 3) there is no reason to believe that the chemical 
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is present due to historical site activities. Chemicals detected infrequently at high concentrations 
may identify the existence of contaminant plumes or limited “hot spots” and are retained as 
COPCs. 

6.2.2.4 Background Evaluation 
The background evaluation that has been used for other LFNAS sites and is described in the 
LFNAS installation-wide background study report (Shaw, 2004b) was used for COPC screening 
of inorganics in the BHHRA. This methodology, described in further detail in Appendix H, is 
composed of a multi-step approach that relies on both statistics and geochemistry to determine 
whether detected inorganics are associated with naturally occurring background. It was used to 
screen all detected inorganics that are not screened out for the other reasons described in the 
previous sections. 

The first step in the background evaluation used in the BHHRA is to compare the site-specific 
MDCs of inorganics with the accepted LFNAS BSV. This step is intended primarily to 
preliminarily identify potential hot areas. The second step employs population testing, using the 
nonparametric WRS statistical test, coupled with box-and-whisker plots to visually compare 
distributions. If either the MDC exceeds the BSV or the WRS results indicate that the site and 
background populations for a given inorganic analyte are from different populations, then a 
geochemical evaluation is performed as described in the LFNAS installation-wide background 
study report (Shaw, 2004b). The geochemical evaluation provides mechanistic explanations for 
apparently high, yet naturally occurring inorganic constituents and also can identify samples with 
anomalously high concentrations that may represent contamination. The background evaluation 
will use the results from the hot spot test, WRS test, box plots, and geochemical evaluation (if 
performed) to develop a conclusion as to whether a chemical is naturally occurring or site 
related. Results of the background evaluation results for Landfill Area 1 and Landfill Area 3 are 
presented in Appendix H. 

6.2.2.5 Data Evaluation Summary 
A separate COPC table was prepared for each exposure medium, including each surface soil and 
subsurface soil depth range, for both Landfill Area 1 and Landfill Area 3. Each table identifies 
the COPCs and the basis for their inclusion/exclusion in that medium. The chemicals identified 
as COPCs were carried forward into the exposure assessment. The COPCs for each Landfill 
Area 1 and Landfill Area 3 exposure medium are listed in Sections 6.2.2.5.1 and 6.2.2.5.2, with 
the COPC evaluation summary table referenced in parentheses. 
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6.2.2.5.1 Landfill Area 1 COPCs 

● Surface Soil, 0 to 0.5 foot bgs (Table 6-3) – Antimony, copper, Aroclor 1254, 
Aroclor 1260, dieldrin, benzo(a)anthracene, BaP, benzo(b)fluoranthene, 
dibenz(a,h)anthracene, indeno(1,2,3-c,d)pyrene, dichloromethane, and TRPH. 

● Surface Soil, 0.5 to 2 feet bgs (Table 6-4) – Antimony, Aroclor 1254, Aroclor 
1260, 4,4’-DDT, dieldrin, benzo(a)anthracene, BaP, benzo(b)fluoranthene, 
benzo(k)fluoreanthene, dibenz(a,h)anthracene, indeno(1,2,3-c,d)pyrene, dimethyl 
phthalate, dichloromethane, and TRPH.  

● Subsurface Soil, 2 to 4 feet bgs (Table 6-5) – Lead, dieldrin, 1-
methylnaphthalene, 2-methylnaphthalene, acenaphthene, benzo(a)anthracene, BaP, 
benzo(b)fluoranthene, benzo(k)fluoranthene, carbazole, chrysene, 
dibenz(a,h)anthracene, dibenzofuran, fluorene, indeno(1,2,3-c,d)pyrene, naphthalene, 
phenanthrene, dichloromethane, and TRPH. 

● Subsurface Soil, 4 to 6 feet bgs (Table 6-6) – Dieldrin, BaP, dichloromethane, 
and TRPH. 

● Groundwater (Table 6-7) – Manganese, ammonia, fluoride, chlorobenzene, and 
TRPH.   

● Surface Water (Table 6-8) – 4,4’-DDD, 4,4’-DDE, benzo(a)anthracene, BaP, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, 
dibenz(a,h)anthracene, indeno(1,2,3-c,d)pyrene, and  phenanthrene. 

● Sediment (Table 6-9) – None. TRPH marginally exceeded the screening criterion. 
As noted on Table 6-9, no SQAG was available for TRPH screening. Therefore, 
TRPH in sediment was screened against the residential SCTL for comparison 
purposes. However, as discussed in Section 6.2.2.2, direct contact with sediment that 
is perennially covered with water is not quantitatively evaluated per EPA (2014a) 
guidance. Thus, no chemicals detected in sediment are of potential concern with 
respect to human health. 

6.2.2.5.2 Landfill Area 3 COPCs 

● Surface Soil, 0 to 0.5 foot bgs (Table 6-10) – Copper, mercury, silver, 
benzo(a)anthracene, BaP, benzo(b)fluoranthene, carbazole, dibenz(a,h)anthracene, 
indeno(1,2,3-c,d)pyrene, p-isopropytoluene, and TRPH. 

● Surface Soil, 0.5 to 2 feet bgs (Table 6-11) – Benzo(a)anthracene, BaP, 
benzo(b)fluoranthene, and TRPH. 

● Subsurface Soil, 2 to 4 feet bgs (Table 6-12) – Iron. 

Contract No. W912DY-10-D-0014 6-6 Final Landfill Areas 1 and 3 RI Report – November 2018 
Task Order No. 0009 



● Groundwater (Table 6-13) – Iron, manganese, ammonia, 4,4’-DDD, 3-,4-
methylphenols, nitrobenzene, cis-1,2-DCE, trans-1,2-DCE, vinyl chloride, and 
toluene.  

Exposure Assessment 
Exposure is the contact by a receptor with a chemical or physical agent. An exposure assessment 
estimates the type and magnitude of potential exposure of a receptor to COPCs found at or 
migrating from a site (EPA, 1989a). The following steps are included in an exposure assessment: 

● Characterize the physical setting. 
● Identify the contaminant sources, release mechanisms, and migration pathways. 
● Identify the potentially exposed receptors. 
● Identify the potential exposure pathways. 
● Estimate EPCs. 
● Estimate chemical intakes or contact rates. 

The BHHRA characterizes exposure to COPCs in environmental media associated with Landfill 
Area 1 and Landfill Area 3. Estimates of potential exposure are used in the BHHRA risk 
characterization to quantify risks. Exposure rate estimates of the COPCs identified in Section 
6.2.2.5 are calculated as part of the risk characterization calculations, provided in Appendix F-1. 

6.3.1 Conceptual Site Exposure Models 
The CSEM provides the basis for identifying and evaluating the potential exposure with respect 
to human health in the BHHRA for a given site. The CSEMs for Landfill Area 1 and Landfill 
Area 3 are presented on Figure 6-1. The CSEM includes the receptors appropriate to all site-use 
scenarios and the potential exposure pathways. This presentation of all possible pathways by 
which a potential receptor may be exposed, including all sources, release and transport pathways, 
and exposure routes, facilitates consistent and comprehensive evaluation of risk to human health 
and helps to ensure that potential pathways are not overlooked. The elements of a CSEM include 
the following: 

● Physical setting 
● Source of contamination potentially released at site 
● Source media (e.g., soil) 
● Contaminant release mechanisms 
● Contaminant transport pathways 
● Transport (secondary or tertiary) media 
● Exposure media (e.g., groundwater) 
● Receptors 
● Routes of exposure (e.g., ingestion or dermal contact). 
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Contaminant release mechanisms and transport pathways that result in the transfer of 
contaminants across media are not relevant for direct receptor contact with a contaminated 
source medium (e.g., incidental ingestion of soil). The receptors and pathways shown on 
Figure 6-1 comprise exposure scenarios for the two landfill areas being evaluated separately for 
exposure. These exposure scenarios were developed from information regarding site background 
and history, topography, climate, and demographics. 

6.3.1.1 Physical Setting 
Descriptions of the physical setting specific to Landfill Area 1 and Landfill Area 3 are provided 
this section along with regional climatological/meteorological information. Additional 
information on Landfill Area 1 and 3 is provided in Sections 1.2 and 1.3.  

Landfill Area 1. Landfill Area 1 covers approximately 6.2 acres near the southeastern corner of 
the former LFNAS property and is within the Reynolds Industrial Park. The site is an inactive, 
heavily vegetated parcel bordered to the north by Wildwood Road and a drainage swale 
paralleling the road; to the south and southeast by Three Mile Swamp, a cypress wetland area; 
and to the west by a low, flat, wooded area that usually contains standing water and connects 
with Three Mile Swamp (Figure 2-1). East of Landfill Area 1 is the Bayard Wildlife 
Management Area. An airstrip is located north of Landfill Area 1, across Wildwood Road. The 
elevation of Landfill Area 1 averages approximately 10 feet amsl, with a high elevation of 
approximately 20 feet amsl. 

The surface of the eastern one-half to two-thirds of the landfill is generally mounded with 
abundant debris that is generally covered with a thin layer of soil which supports grasses, scrub 
vegetation, and a few trees. These mounds are 8 to 15 feet above the surrounding topography. 
Various types of debris, such as fiberglass pipes, concrete, and brush/timber piles, are present on 
the surface or visible through the soil cover. The eastern edge of the landfill slopes downward to 
the east and south toward Three Mile Swamp, where it is dominated by cypress trees and low 
vegetation. 

An area of approximately 2 acres in the northeastern portion of Landfill 1 was regraded in the 
2005-2006 time frame to allow for temporary storage of local law enforcement vehicles and 
other equipment. Three awning-type carport structures were installed in the 2007 time frame 
within the eastern portion of Landfill Area 1 and used for temporary storage of materials. These 
structures and the associated equipment were removed in the 2009-2010 time frame. Two conex 
boxes appear in Google Earth aerial photographs dated November 2007 through January 2014. 
The conex boxes were likewise subsequently removed, and the area has not been used for storage 
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or any other known purpose since at least 2015. It is unknown what materials were stored in this 
area. A portion of this area is occasionally mowed. 

The south-central part of the landfill is densely vegetated with cypress trees and vines. The 
central and west-central portions of the landfill are dominated by thick vegetation such as trees, 
brush, and scrub and are essentially inaccessible by foot and most equipment. Mounded debris is 
common here, including concrete, fiberglass materials, rusted drums, and other miscellaneous 
debris. The western portion of the landfill is fairly flat and contains a dense canopy of trees, but 
it is accessible. Surface debris is common here, especially to the south. The northern edge of the 
landfill slopes downward to the north from the center to Wildwood Road. This northern area has 
little surface debris visible. Most of the debris observed at the surface is known to be related to 
post-DoD activities. 

A drainage ditch north of Wildwood Road contains water during the rainy season. It flows 
eastward, flows through a culvert under the road, and then flows southward along the eastern 
extent of the Landfill Area 1 boundary toward Three Mile Swamp. This ditch is of insufficient 
size to support game fish. The single surface water sample collected during the 2016 RI sampling 
event was from this location. 

Groundwater flow underlying the southern part of Landfill Area 1 is southward toward Three 
Mile Swamp. Groundwater flow in the northern part of the Landfill Area 1 may vary seasonally, 
with flow to the south during wetter periods and flow northward during drier periods. The depth 
to the water table varies during time of year and area of the site, but it is generally found at 0.5 to 
6 feet bgs. Groundwater in the upper portion of the aquifer is contained under water table 
conditions in undifferentiated sand, silt, and clayey sand layers. No horizontally continuous 
confining clay layer was encountered to 40 feet bgs to separate the surficial aquifer from lower 
water-bearing zones. The upper groundwater unit in the region is not generally used as a potable 
source because it is so shallow, is generally high in iron, and does not typically yield enough 
water to be used as a potable supply. However, this unit may be used for irrigation. A well at the 
on-base golf course is likely completed in the upper water unit and used for irrigation. This well 
is approximately 0.9 mile north-northeast of Landfill Area 1, which is in the opposite direction of 
flow in the vicinity of Landfill Area 1. There are two current water supply wells on the base, RS-
1 and RS-2. Both of these are installed in the deeper, confined Floridan aquifer and are artesian. 
These wells are located near the existing Water Treatment Plant No. 2, approximately 1.3 miles 
north of Landfill Area 1 (Shaw, 2004a). 

Landfill Area 3. Landfill Area 3 covers approximately 7.4 acres at the southern edge of the 
LFNAS property and is within the Reynolds Industrial Park. The landfill is bounded on the 

Contract No. W912DY-10-D-0014 6-9 Final Landfill Areas 1 and 3 RI Report – November 2018 
Task Order No. 0009 



north, west, and east by a thick cover of trees (Figure 2-2). Property further west, across County 
Highway 209S, is also planted in timber. Property to the south is agricultural, and property along 
the western side of County Highway 209S to the north is industrial.  

The base site is generally flat with a high elevation of approximately 17 feet amsl in the 
southwest to a low base elevation about 14 feet amsl in the northeast. Three Mile Swamp lies 
approximately 400 feet east and extends north of the landfill. The southern edge of Landfill Area 
3 is bordered by a dirt access road that connects County Road 209 with Wildwood Road. The 
remnants of 6-inch-by-6-inch wooden posts from a previous boundary fence are located around 
the perimeter of the landfill. 

During 2001, the eastern edge of Landfill Area 3 was cleared of larger timber from the bend in 
the access road to the northeast. The removal of timber in these areas has provided more 
sunlight, which allowed the growth of grasses and thick scrub vegetation. Most of the landfill 
was cleared of timber in approximately 2007 and was then mostly replanted in pines. Currently, 
the pine trees are approximately 10 to 20 feet tall. 

Overall, the landfill area is relatively flat; however, three mounded areas are located within the 
estimated boundaries of Landfill Area 3. Scattered debris, including bottles, cans, and 
miscellaneous metal items, is observed at the surface from the south-central portion of the 
landfill to the east and northeast. Otherwise, there are no other indications that a landfill is 
present. It is likely that the scattered debris observed at the surface today is the result of random 
post-DoD disposal. 

Groundwater flow underlying Landfill Area 3 is toward the northwest. The depth to the water 
table varies during time of year and area of the site, but it is generally found at 0.5 to 5 feet bgs. 
Groundwater in the upper portion of the aquifer is contained under water table conditions in 
undifferentiated sand, silt, and clayey sand layers. No clay confining unit is present in the upper 
40 feet to separate the surficial aquifer from lower water-bearing zones. 

The upper groundwater unit in the region is not generally used as a potable source because it is 
so shallow, is generally high in iron, and does not typically yield enough water to be used as a 
potable supply. However, this unit may be used for irrigation. As described in the previous 
description of groundwater for Landfill Area 1, only the confined underlying Floridan aquifer is 
used as a potable source in the vicinity of LFNAS. 

Regional Climate/Meteorology. Except as noted, the climactic/weather data presented in this 
section is from the National Oceanic and Atmospheric Administration (NOAA) weather station 

Contract No. W912DY-10-D-0014 6-10 Final Landfill Areas 1 and 3 RI Report – November 2018 
Task Order No. 0009 



in Jacksonville (NOAA, 2008), which is approximately 20 miles north of LFNAS. The climate in 
the area is humid subtropical, with a coastal influence. July is generally the warmest month 
(average high and low temperatures of 91 and 72°F, respectively), and January is generally the 
coldest (average high and low temperatures of 64 and 42°F, respectively). The area averages 
only 15 freezing days (low of 32°F or less) per year, which typically occur only from December 
through February. The average annual precipitation for Jacksonville is 52 inches per year. The 
fewest precipitation days (0.01 inch or greater) per month (5) occur during April, and the most 
(14) occur in July and in August. The mean annual wind speed is 7.8 miles per hour (12.6 
kilometers per hour) (NOAA, 2008), with winds predominantly from the west-southwest 
(NOAA, 1998). This region is relatively sunny with 63 percent sunshine throughout the year, 
ranging from 54 percent sunshine in December to 73 percent sunshine in April (NOAA, 2008). 

6.3.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 
Contaminant sources, release mechanisms, and migration pathways are summarized on Figure 6-1. 
Briefly, the contaminant source at Landfill Area 1 and Landfill Area 3 are the landfilled 
materials which were both placed on the surface and buried at depth. The primary release 
mechanisms at the two landfill areas are assumed to be infiltration and leaching. 

6.3.2 Receptors and Exposure Pathways 
Neither Landfill Area 1 nor Landfill Area 3 is currently used. However, the northeastern portion 
of Landfill Area 1 is occasionally mowed (approximately 1 time per month during the warmer 
months), and brush is occasionally cut in other areas of this site. The land in the eastern part of 
Landfill Area 1 was regraded sometime during the 2005-2006 time frame. Although Landfill 
Area 3 is not regularly mowed and the ground has not been regraded, trees were cut in 2007, and 
most of the area was replanted in pines thereafter. 

Thus, the only current human receptors at Landfill Area 1 are workers who occasionally mow 
and/or cut brush or trees, and trespassers who may possibly frequent the site. Similarly, the only 
human receptors currently at Landfill Area 3 are site workers who may occasionally cut brush or 
clear out trees, and possibly trespassers who may visit Landfill Area 3 as well. Trespassers, 
especially adolescents, may be exposed to surface water associated with the Landfill Area 1 
drainage ditches. 

Residential development is infeasible because of the potential for subsidence associated with 
buried debris at the landfills and the potential for generation of methane. Therefore, it is 
anticipated that Clay County Port, Inc. will continue to restrict land use of these closed landfills 
to prohibit residential development. Additionally, no future site use is planned for either Landfill 
Area 1 or Landfill Area 3, as both sites are expected to remain as closed landfills into the 
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foreseeable future. Therefore, it is assumed that the occasional worker who mows and/or cuts 
vegetation will continue to be involved in site activities, and it is assumed that the trespasser will 
likewise continue to frequent the site. Because of instability issues, neither landfill area could 
reasonably serve as a construction site for a building. However, it is possible that worker activity 
at either of the landfill areas may increase in the future, at least temporarily. It is possible that a 
construction worker may need to perform some type of short-term excavation work outside of 
the perimeter of the respective landfills and thus be exposed to the associated subsurface soils. 
However, FDEP (2011) guidance recommends that placing utilities within 200 feet of a landfill 
should be avoided. The work plan (CB&I, 2016) prescribed that only subsurface soil samples 
collected at least 50 feet outside the perimeter of the landfill should be included. Based on FDEP 
guidance, the assumption that a construction worker would be digging an excavation within 50 
feet of the landfill perimeter is conservative and likely unrealistic. It is noted that because 
subsurface soil above the water table was generally recovered only within the landfill 
boundaries, all subsurface soil sampling locations were evaluated in the BHHRA and not only 
those collected from within 50 feet of the landfill perimeter as prescribed in the work plan. The 
impact of this inclusion is discussed in the uncertainties analysis (Section 6.6). 

Although there is no anticipated land use of either landfill area, each landfill may be used for 
recreational purposes, such as nature walks. Alternatively, either landfill could be cleared and 
used as a sports field (e.g., soccer or baseball) in the future. Therefore, the BHHRA will 
conservatively evaluate the two landfill areas assuming that they are cleared and regraded for use 
as a sports field by adolescents. Because of the presence of buried waste, it is likely that a 
substantial amount of additional fill would need to be brought in and emplaced on the respective 
sites. This would limit the exposure to current landfill area soil, thus rendering as conservative 
the assumption of exposure to only landfill soil. 

Groundwater from the surficial unit will also be evaluated as part of the BHHRA. As described 
in Section 6.3.1.1, the shallow unit is of low yield and quality and is, thus, used only for 
irrigation. Therefore, it is assumed that a future off-site landscape worker may be exposed to the 
groundwater during use of the groundwater for irrigation. Irrigation water may be needed for 
aesthetic purposes such as watering an off-site lawn, especially during low rain conditions. 
Irrigation would not be needed for watering either landfill, because vegetative cover appears to 
grow well in both landfill areas without supplemental water. FDEP (2011) guidance recommends 
that irrigation wells not be installed within 500 feet of a landfill. All Landfill Area 1 and Landfill 
Area 3 monitoring well samples were collected from within 150 feet of the respective landfill 
perimeter. Therefore, the assumption that a landscape worker would be exposed to groundwater 
within 150 feet of the landfill perimeter is conservative and likely unrealistic. 
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Receptors selected to represent the upper bound on exposure from all plausibly exposed groups 
of people associated with Landfill Area 1 and Landfill Area 3 as well as the pathways by which 
they may be exposed to chemicals are summarized on Figure 6-1. The exposure variable values 
to be used in the contaminant intake models are compiled in Table 6-14. The receptors to be 
evaluated in the BHHRA for current and potential future exposure scenarios are listed below 
with the exposure media to be evaluated in parentheses. 

● On-site maintenance worker, current and future land use (surface soil) 
● Adolescent trespasser, current and future land use (surface soil and surface water) 
● Commercial/industrial worker, future land use (surface soil) 
● Construction worker, future land use, (subsurface soil) 
● Adolescent recreational user 
● Off-site landscaping worker, future (groundwater). 

Most BHHRAs are based on a reasonable maximum exposure (RME) assumption. The intent of 
the RME assumption is to estimate the highest exposure level that could reasonably be expected 
to occur, but not necessarily the worst possible case (EPA, 1989a; 1991). It is interpreted as 
reflecting the upper 90 to 95th percentile on exposure. In keeping with EPA (1989a; 1991) 
guidance, variables chosen for a baseline RME scenario for ingestion rate, exposure frequency, 
and exposure duration are generally upper bounds. Other variables, such as body weight and 
exposed skin surface area, are generally central or average values. In the case of contact rates 
consisting of multiple components, e.g., dermal contact with soil or water, which consists of a 
dermal absorption factor (ABS) and soil-to-skin adherence factor (AF) for soil, and permeability 
coefficient (Kp) and exposure time (ET) for water, only one variable, ABS or Kp, needs to be an 
upper bound. The conservativeness built into the individual variables ensures that the entire 
estimate for contact rate is sufficiently conservative. 

The averaging time for noncancer evaluation is computed as the product of the exposure duration 
(years) multiplied by 365 days per year. The resultant noncancer averaging time is used to 
estimate an average daily dose over the entire exposure period (EPA, 1989a). For cancer 
evaluation, the averaging time is computed as the product of 70 years, the assumed human 
lifetime, times 365 days/year. This cancer-based averaging time is used to estimate an average 
daily dose prorated over a lifetime, regardless of the frequency or duration of exposure. The 
methodology used in deriving the averaging time for cancer risks assumes that the risk from 
short-term exposure to a high dose of a given carcinogen is equivalent to long-term exposure to a 
correspondingly lower dose, provided that the total lifetime doses are equivalent. This approach 
is generally consistent with the EPA (2005) policy of carcinogen evaluation, although it 
introduces considerable uncertainty into the BHHRA cancer risk estimates. 
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Receptors and the associated potential exposure pathways are presented in Sections 6.3.2.1 
through 6.3.2.6. 

6.3.2.1 Current/Future On-Site Maintenance Worker 
The exposure scenario for the on-site maintenance worker scenario is designed to evaluate the 
upper bound for site worker exposure to surface soil under current site conditions, conservatively 
assuming long-term exposure, based on activities that have been performed at Landfill Area 1 
and Landfill Area 3. Currently and over the past several years, outdoor workers are present only 
occasionally at the landfill areas to perform work such as cutting trees and brush, infrequent 
mowing (Landfill Area 1 only) and regrading (which took place in 2005 and 2006 at Landfill 
Area 1). The on-site maintenance worker scenario is described in the following paragraphs. 

Direct soil exposure pathways include incidental ingestion and dermal contact. Inhalation of dust 
associated with wind erosion and inhalation of VOCs from the surface soil as gases were 
evaluated for the outdoor on-site maintenance worker. 

The on-site maintenance worker is assumed to be an 80-kilogram (kg) adult who works for 25 
years (EPA, 2014b). It is assumed that the on-site maintenance worker is present at the site an 
average of 1 full 8-hour day per week throughout the year (52 days/year). Based on the low 
frequency of workers being present at the site over the past several years, this is likely a high 
estimate of actual worker exposure frequency under current conditions. The soil incidental 
ingestion rate is assumed to be 100 milligrams per day (mg/day) (EPA, 2014b). The on-site 
maintenance worker is assumed to be exposed dermally to soil. An exposed skin surface area of 
3,470 square centimeters (cm2) and a soil AF of 0.12 milligrams per square centimeter (mg/cm2) 
are assumed (EPA, 2014b). An inhalation rate of 20 cubic meters per day (m3/day) is used for 
on-site maintenance worker, which is based on the FDEP (2005c) value listed for a 
commercial/industrial worker. 

6.3.2.2 Current/Future Adolescent Trespasser 
The adolescent trespasser is identified as a plausible receptor for both landfill areas under current 
and/or future conditions. The adolescent is selected for this scenario consistent with the EPA 
(2014a) guidance. Access to Landfill Area 1 is currently restricted by fences and gates to the 
north and east, and the Three Mile Swamp makes access to this site virtually impossible from the 
east, south, or west. Therefore, trespassing is currently likely to be negligible at Landfill Area 1. 
Landfill Area 3 is gated and is thus not accessible by vehicle, including bicycle, by the 
adolescent trespasser. Access is possible by foot, though it is noted that the nearest residence is 
more than 1 mile from either landfill. 
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Potential exposure routes include incidental ingestion of soil, dermal contact with soil, and 
inhalation of airborne dust and volatiles. The trespasser is assumed to be a nearby adolescent 
resident who makes regular visits to the landfill areas. However, the nearest residence is more 
than 1 mile from either landfill area; this distance and the presence of gates and fences reduce the 
likelihood of regular visits by trespassers. It is assumed that the adolescent trespasser makes, on 
average, one visit per week throughout the year (52 days per year), and spends 8 hours per day 
on site on each of these visits. This includes 2 hours per day wading in the drainage ditches 
associated with Landfill Area 1. Given the limited extent of the Landfill Area 1 ditches, an 
exposure frequency of 52 days per year for wading is likely high. 

The adolescent trespasser is assumed to be a 7 to 16-year-old youth with an average body weight 
of 45 kg exposed for 10 years (EPA, 2014a). This approximates the average body weight for an 
11-year-old (EPA, 2011). This receptor is assumed to be exposed to soil via incidental ingestion, 
dermal contact, and inhalation of windborne dust and VOCs emitted from the soil. An incidental 
soil ingestion rate of 100 mg/day is assumed for persons over 6 years of age (EPA, 1991; 2014b).  

Soil exposure for the trespasser assumes exposure to the following parts of the body: face, 
hands, forearms, and lower legs. The total surface area for these body parts for an average 
13-year-old is approximately 3,600 cm2. This value is based on these body parts comprising 
approximately 27.2 percent of the average body surface area for a 13-year-old, which is 13,350 
cm2 (EPA, 2011). Clothing provides protection against dermal contact with soil for the rest of the 
body. EPA (2014b) recommends a value of 0.2 mg/cm2 as a soil–to-skin AF value for children. 
This value was used in the BHHRA for the youthful trespasser as well. Exposure to surface 
water while wading may wash off some of the soil, making it less available for dermal 
absorption. An inhalation rate of 14.0 m3/day (0.567 cubic meters per hour [m3/hr]) is used for 
the adolescent trespasser, which is the aggregate long-term inhalation rate for ages 7 through 16 
years of age (EPA, 2011). 

As described above, the adolescent trespasser is also assumed to be exposed to surface water. 
The surface area for exposed skin includes the face, hands, forearms, lower legs, and feet. These 
comprise approximately 34.0 percent of the total body surface area of a 13-year-old (13,350 cm2 

[EPA, 2011]), or about 4,500 cm2. Per EPA (2014a) guidance, an incidental ingestion rate for 
surface water of 10 milliliters per hour is assumed, and as mentioned above, it is assumed that 
this receptor is exposed to surface water for 2 hours per exposure day. The trespasser’s dermal 
contact with surface water is assumed to be intermittent rather than continuous, and thus it is 
assumed that uptake of organic chemicals across the dermis does not reach steady state. 
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6.3.2.3 Future Commercial/Industrial Worker 
The exposure scenario for the on-site maintenance worker scenario is designed to evaluate the 
upper bound for site worker exposure to surface soil, assuming that worker frequency at the site 
and consequent exposure to a site worker may increase in the future. As described in Section 
6.3.2, the presence of buried waste at each landfill area will render both areas unsuitable for 
building construction. Even so, the BHHRA conservatively evaluated exposure to a potential 
future site worker using the FDEP (2005b) default commercial/industrial worker scenario, 
adjusted as noted to accommodate recently updated EPA (2014b) default exposure factor values. 

Direct soil exposure pathways include incidental ingestion and dermal contact. Inhalation of dust 
associated with wind erosion and inhalation of VOCs from the surface soil as gases are also 
evaluated for the future commercial/industrial worker. 

The future commercial/industrial worker is assumed to be an 80-kg adult (EPA, 2014b) who 
works at the site fulltime, 8 hours per day, 250 days per year for 25 years. The soil incidental 
ingestion rate is assumed to be 50 mg/day (FDEP, 2005c; EPA, 2014b). An exposed skin surface 
area of 3,470 cm2 and a soil AF of 0.12 mg/cm2 are assumed (EPA, 2014b). An inhalation rate of 
20 m3/day is assumed for the default future commercial/industrial worker. 

6.3.2.4 Future Construction Worker 
The construction worker scenario is used to evaluate short-term exposure to subsurface soil in 
the future land-use scenario, assuming that limited excavation activities may take place 
immediately outside the perimeters of the respective landfills. As discussed in Section 6.3.2, 
construction activities within the landfill are not plausible because the landfill would not provide 
suitable stability for a construction project. Nor would an excavation (e.g., for a utility line) be 
permitted to pass through a landfill. Similarly, construction/excavation work is unlikely to take 
place immediately outside of the landfill perimeter because FDEP (2011) guidance recommends 
that placing utilities within 200 feet of a landfill should be avoided. As discussed in Section 
6.3.2, all subsurface soil samples have been collected from within 50 feet of the landfill 
perimeter. Therefore, the assumption that a construction worker would dig an excavation within 
50 feet of the landfill perimeter is highly conservative. As discussed in Section 6.3.2, because 
subsurface soil above the water table was generally recovered only within the landfill 
boundaries, all subsurface soil sampling locations were evaluated in the BHHRA and not just 
samples located within 50 feet of the landfill perimeter as prescribed in the work plan (CB&I, 
2016). The impact of this inclusion is discussed in the uncertainties analysis (Section 6.6). 
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No projects involving excavation are planned or anticipated in the vicinity of either landfill area. 
Any such project would be expected to be infrequent and of short duration. As part of the 
BHHRA, it is assumed that the construction worker participates in one excavation project. 

Exposure pathways for the construction worker include incidental ingestion and dermal contact, 
inhalation of fugitive dust, and inhalation of airborne VOCs released from subsurface soil during 
excavation and regrading.  

The construction worker is assumed to be an 80-kg adult who works 8 hours/day, 225 days per 
year (EPA, 2014b). The excavation project is assumed to last 6 months. A soil ingestion rate of 
330 mg/day is assumed for the construction worker (EPA, 2002a). A dermal soil AF for the 
construction worker of 0.3 mg/cm2 (EPA, 2002a) and an exposed body surface area of 3,470 cm2 

are assumed, which represent the head, hands, and forearms (EPA, 2002a; 2014b).  

6.3.2.5 Future Adolescent Recreational User 
As discussed in Section 6.3.2, the landfill sites may be used in the future for recreational 
purposes, such as nature walks. However, if the sites were to be cleared, it is plausible that they 
could be used for more intense activities such as outdoor sports. Under this scenario, it is 
assumed that each landfill area is cleared, regraded, and used as a sports field. Please note that 
because of the high levels of debris present, the landfill areas could likely be used as sports fields 
only if a substantial amount of fill were brought in to cover the debris. This would eliminate 
much of the exposure pathway for direct soil contact. 

An adolescent recreational user is identified as a plausible receptor for both landfill areas under 
these future conditions. The adolescent is selected for this scenario because the adolescent is 
regarded as the most likely individual to participate in sports on a consistent long-term basis. 
Exposure to the adolescent provides a conservative estimate of exposure to an adult who may 
participate in sporting events at the site or use the site for other recreational purposes. 

Potential exposure routes include incidental ingestion of soil, dermal contact with soil, and 
inhalation of airborne dust and volatiles. The recreational user is assumed to be a nearby 
adolescent resident who uses the site for sports activities such as soccer or baseball. It is assumed 
that the adolescent visits the site and uses it for recreational purposes, on average, twice per week 
throughout the year (104 days per year), for a duration of 10 years. It is also assumed that the 
youth would participate in sports at the site for 2 hours per visit. This assumption is regarded as 
conservative based on information contained in the EPA (2011) Exposure Factors Handbook. 
Although EPA does not provide frequencies or durations for soccer or baseball, Table 16-97 of 
the Exposure Factors handbook (EPA, 2011) lists the total mean time participating in all sports 
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as 179 minutes per week (3.0 hours per week) for children ages 6 to 17 years of age. The 
assumption of two visits per week, 2 hours per visit results in 4 hours per week spent at either 
site playing sports. This assumption would seem conservative, as it is 34 percent greater than the 
average value listed by EPA for participation in all sports, including those performed elsewhere, 
both indoors and outdoors combined.  

The adolescent recreational user is assumed to be a 7 to 16-year-old youth with an average body 
weight of 45 kg (EPA, 2014a). This approximates the average body weight for an 11-year-old 
(EPA, 2011). This receptor is assumed to be exposed to soil via incidental ingestion, dermal 
contact, and the inhalation of windborne dust and volatile emissions from the soil. An incidental 
soil ingestion rate of 100 mg/day is assumed for persons over 6 years of age (EPA, 1991; 2014b).  

Soil exposure for the adolescent recreational user assumes exposure to the following parts of the 
body:  face, hands, forearms, and lower legs. The total surface area for these body parts for an 
average 11-year old is approximately 3,600 cm2. This value is based on these body parts 
comprising approximately 27.2 percent of the average body surface area for an 11-year-old, 
which is 13,350 cm2 (EPA, 2011). Clothing provides protection against dermal contact with soil 
for the rest of the body. EPA (2014b) recommends a value of 0.2 mg/cm2 as a soil–to-skin AF 
value for children. This value was used in the BHHRA for the adolescent recreational user as 
well. An inhalation rate of 2.8 m3/hr is used for the adolescent recreational user, which is the 
aggregate mean inhalation rate for individuals, ages 7 through 16 years, who are involved in a 
high-intensity activity (EPA, 2011) such as soccer. 

6.3.2.6 Future Off-Site Landscaping Worker 
The future off-site landscaping worker scenario is used to evaluate the upper bound for long-term 
exposure to site groundwater assuming that the water underlying the landfills will be used as a 
source of irrigation water in the future for off-site landscaping. An off-site worker, rather than 
on-site worker, is used because vegetation grows well at both Landfill Area 1 and Landfill Area 3 
without supplemental water. Off-site irrigation would be used for aesthetic purposes such as 
watering lawns and gardens. Given that the landfill areas are located within Reynolds Industrial 
Park and that no residences are present within 1 mile of either landfill area, a landscaping worker 
scenario is used rather than a residential irrigation scenario. Also, as mentioned in Section 6.3.2, 
FDEP (2011) guidance recommends that irrigation wells not be installed within 500 feet of a 
landfill. All previous and planned Landfill Area 1 and Landfill Area 3 monitoring wells and 
direct-push sampling locations are within 150 feet of the respective landfill perimeter. Therefore, 
the assumption that a landscape worker would be exposed to groundwater within 150 feet of the 
landfill perimeter is conservative. 
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This landscaping worker is assumed to perform maintenance of grounds for a 
commercial/industrial facility located outside of the landfill boundary. A part of this worker’s 
activities involve those being conducted during irrigation of a sprinkling system and/or direct 
watering of plants. Exposure pathways for the off-site landscaping worker include incidental 
ingestion and the inhalation of airborne VOCs released as vapors during irrigation (University of 
Florida, 2009). 

The off-site landscaping worker is assumed to be an 80-kg adult who works at his job and uses 
site groundwater for 25 years, based on the default exposure duration for a worker (EPA, 2014b). 
The incidental groundwater ingestion rate is assumed to be 0.01 liters per day (L/day) 
(University of Florida, 2009). Irrigation is assumed to be required 1 day per week as averaged 
throughout the year (52 days/year), and the irrigation time per day is assumed to be 0.483 hours 
per irrigation day. An inhalation rate of 2.5 m3/hr during the workday is used for the irrigation 
worker, which is based on the FDEP (2005) rate of 20 m3/day listed for a commercial/industrial 
worker during an 8-hour workday. 

6.3.3 Exposure to Lead 
Exposure to lead in environmental media is evaluated separately from other COPCs using the 
Adult Lead Methodology (ALM) model for adult exposure scenarios (EPA, 2003a) using the 
EPA (2009a) spreadsheet model and the most recent EPA (2016a) recommended input 
parameters. The ALM model assumes a long-term worker exposure to soil, workplace dust 
assumed to originate from soil, and drinking water (as well as other sources such as dietary, 
maternal levels, and ambient air) by a pregnant worker and estimates the resulting blood-lead 
concentration of the fetus. Exposure and associated risk are characterized based on the resulting 
modeled blood-lead concentration. Lead was identified as a COPC in Landfill Area 1 soil 
collected at a depth of 2 to 4 feet. The MDC of lead at this interval was 1,080 mg/kg and the 
mean lead soil concentration at this interval was 250 mg/kg. In this BHHRA, only the 
construction worker is assumed to be exposed to the subsurface soil. Although the ALM assumes 
a long-term worker scenario (e.g., 25 years) associated with the ALM is overly conservative with 
respect to a construction worker, the ALM was conservatively used in this BHHRA for the 
construction worker, whose presence at the site is assumed to be shorter term (i.e., 6 months or 
less). The ALM input and results are presented in Appendix F-2.  

6.3.4 Quantification of Exposure-Point Concentrations 
The EPC is an estimate of the concentration of a COPC in a given medium to which a receptor 
may be exposed over the duration of the exposure. An EPC may be based on media 
concentrations that have been directly measured, or it may be derived based on environmental 
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medium-to-medium transport modeling. The EPCs of COPCs in soil, for example, are 
statistically derived values, based on measured analytical data. Concentrations of COPCs in air 
are not measured (and in some cases cannot reasonably be measured), but are based on models 
which use the EPC of the measured environmental media as input values. Sections 6.3.4.1 and 
6.3.4.2 describe the statistical approaches and the models used to derive EPCs for each 
environmental medium.  

6.3.4.1 Exposure-Point Concentrations in Measured Environmental Media 
Generally, the 95th percent upper confidence limit (UCL) on the arithmetic mean or the MDC of 
the measured concentrations, whichever is lower, is selected as the EPC for soil. Following 
FDEP (2005c) guidance, the MDC is used as the EPC for all COPCs with less than 10 sample 
results. Because the data set for surface water in the Landfill Area 1 drainage ditches is small 
(n=1), the MDC (which in this case is the only detection) is used as the EPC. The EPC is 
understood to represent a conservative estimate of average concentration to which a receptor 
may be exposed and is used in the exposure assessment for RME evaluation. The MDC value is 
used as the EPC for all groundwater COPCs. 

Exposure to an environmental medium is generally assumed to be random, and the EPC should 
be the arithmetic average encountered over the exposure duration (EPA, 1989a). Therefore, the 
population mean concentration, if known, would be the ideal value selected as the EPC. The 
sample mean is an obvious estimate of the population mean. However, uncertainties exist as to 
how well the sample mean represents the population mean. Therefore, EPA (1989a; 2013a) has 
recommended the inclusion of a UCL of 95 percent on the mean for RME evaluation. 

The UCL is estimated by employing statistical calculations on the sample data set. The type of 
calculation performed is dependent on type of distribution, variability, skewness, and size of the 
sample data set. For the BHHRA, the ProUCL Version 5.1 software program (EPA, 2015) was 
used to determine distribution type and various calculated estimates of the UCL based on 
distribution type. ProUCL 5.1 has a built-in UCL selection matrix, which yields one or more 
recommendations. Occasionally, ProUCL will recommend the 97.5 or 99 percent UCL on the 
arithmetic mean estimated by the Chebyshev method. In these cases, the 95 percent UCL 
estimated by the Chebyshev method is selected as the EPC because this is more consistent with 
the intent of the RME paradigm as defined by EPA (1989a; 2002b). 

Analytical results are presented as "nondetects" ("U" qualifier) whenever chemical 
concentrations in samples do not exceed the reporting limits for the analytical procedures for 
those samples. The reporting limit is associated with the “U” qualifier for the purposes of data 
reporting, EPC, and UCL calculations. Generally, the reporting limit is the lowest concentration 
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of a chemical that can be "seen" above the normal, random noise of an analytical instrument or 
method. ProUCL Version 5.1 uses Kaplan-Meier statistical methods to evaluate data sets with 
nondetects (EPA, 2013a). In cases where matrix interference or other phenomena drive the 
reporting limit unusually high for nondetects, judgment may be reserved to remove these 
nondetect results from the data set. None of the Landfill Area 1 or Landfill Area 3 samples were 
eliminated because of high nondetect reporting limits. The ProUCL input and program output are 
provided in Appendix F-3. 

6.3.4.2 Exposure-Point Concentrations in Ambient Air from Soil 
Exposure to COPCs in airborne dust originating from on-site soil and as VOC emissions from 
soil are potential exposure pathways for each of the on-site receptors described in Section 6.3.2. 

The air concentration of a COPC resulting from its presence in airborne soil particles as a result 
of wind erosion is calculated using the following equation: 

CsCa = Eq. 1 
PEF 

Where: 

Ca = contaminant concentration in air (milligrams per cubic meter [mg/m3], 
calculated) 

Cs = contaminant concentration in soil (mg/kg) 
PEF = particulate emission factor (cubic meters per kilogram [m3/kg], calculated). 

The PEF based on wind erosion is calculated using the following equation (EPA, 2002a): 

3600PEFwind = Q/Cwind × 
0.036 × (1 -V)× (U / U )3 × F(x) m t Eq. 2 

Where: 

PEFwind = particulate emission factor associated with wind erosion (m3/kg, 
calculated) 

Q/Cwind = inverse of the mean concentration at center of square source (grams per 
square meter per second per kilograms per cubic meter, value calculated 
from Exhibit E-3 [assume Charleston, South Carolina] and Equation E-4 
in EPA [2002a]) 

3600 = seconds/hour 
V = fraction of surface covered with vegetation or pavement (0.8, unitless, 

conservatively approximated based on nearly complete vegetation cover) 
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Um = mean annual wind speed (site-specific 7.8 miles per hour [NOAA, 2008] 
equals 3.5 meters per second) 

Ut = equivalent threshold value of wind speed at 7 meters (site-specific or 
default, 11.32 meters per second) 

F(x) = function dependent on Um/Ut (default 0.194). 

The site-specific PEFwind values and their derivations for the two landfill areas are presented in 
Appendix F-4. 

The following equation is used to estimate the PEF for the construction worker (EPA, 2002a) at 
the pertinent study areas: 

⎡ ⎤ 
1 ⎢ 𝑇𝑇×𝐴𝐴𝑅𝑅 ⎥ 𝑃𝑃𝑃𝑃𝑃𝑃𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑄𝑄/𝐶𝐶 𝑠𝑠𝑠𝑠 × × ⎢ 365𝑑𝑑 ⎥     Eq. 3 
𝐹𝐹𝐷𝐷 

566×�𝑊𝑊 0.4 � −𝑝𝑝� 𝑦𝑦𝑦𝑦 ⎢ � × ×∑ 𝑉𝑉𝑉𝑉𝑇𝑇⎥ 3 365𝑑𝑑 ⎣ 𝑦𝑦𝑦𝑦 ⎦ 

Where: 
PEFscr = Subchronic road particulate emission factor (m3/kg), calculated 
Q/Csr = Inverse of the ratio of the 1-h geometric mean air concentration to the 

emission flux along a straight road segment bisecting a square site (grams 
per square meter per second per kilograms per cubic meter, calculated) 

FD = Dispersion correction factor (unitless); calculated using Equation E-16 of 
EPA (2002a) 

T = Total duration over which construction occurs in seconds (31,536,000 
seconds equals 1 year) 

Ar = Surface area of contaminated road segment (square meters [m2]); equals Lr 
× Wr × 0.092903 square meter per square foot 

Lr  = Length of road segment (feet) 
Wr = Width of road segment (feet) 
W = Mean vehicle weight (tons) 
p = Number of days annually with at least 0.01 inch of precipitation 

(days/year) 
∑VKT = Sum of fleet vehicle kilometers traveled during the exposure duration 

(kilometers). 

The site-specific PEFscr values and their derivations for the two landfill areas are presented in 
Appendix F-4. 

EPCs of VOC COPCs in ambient air as the result of volatilization from soil are estimated using 
the following equation (EPA, 2002a): 

CsCa = Eq. 4 
VF s 

Contract No. W912DY-10-D-0014 6-22 Final Landfill Areas 1 and 3 RI Report – November 2018 
Task Order No. 0009 



where: 

Ca = COPC concentration in air (mg/m3, calculated) 
Cs = COPC EPC in soil (mg/kg) (each soil depth interval is screened and 

evaluated separately) 
VFs = chemical-from-soil volatilization factor (m3/kg). 

The chemical-specific volatilization factor is calculated using the following equations (EPA, 
2002a): 

 [ 3.14 • DA •T ]1/2  
VF s = Q/Cvol • CF2 •   Eq. 5 

2 • ρ • DA b  

and 
10/3 ′ 10/3 2(θ a • Di • H +θ • DW ) / nDA = w Eq. 6 
ρ • K d +θ +θ • H ′ b w a 

Where: 

VFs = chemical-from-soil volatilization factor (m3/kg, chemical-specific, 
calculated) 

Q/C vol = inverse of the ratio of the geometric mean air concentration to the 
volatilization flux at the center of the square source; value calculated from 
Exhibit D-3 (assume Miami, Florida) in EPA (2002a) 

CF = conversion factor (10-4 m2 per cm2) 
DA = apparent diffusivity (cm2 per second, calculated) 
T = exposure interval (seconds, estimated as ED 4E-7 seconds per year) 
ED = exposure duration (years, receptor-specific) 
ρb = dry soil bulk density (site-specific or default 1.5 grams per cubic 

centimeter) 
θa = air-filled soil porosity (site-specific estimated as n - θw or default 0.28 

unitless) 
n = total soil porosity (site-specific estimated as 1-[ρb/ρs] or default 0.43 

unitless) 
ρs = true soil or particle density (site-specific or default 2.65 grams per cubic 

centimeter) 
θw = water-filled soil porosity (site-specific or default 0.15 Lwater/Lsoil) 
Di = diffusivity in air (cm2 per second, chemical specific) 
H' = dimensionless Henry's law constant (chemical specific, may be estimated 

as H x 41) 
H = Henry's law constant (atmospheres per cubic meter per mole, chemical 

specific) 
DW = diffusivity in water (cm2 per second, chemical-specific) 
Kd = soil-water partition coefficient (cubic centimeters per gram, chemical-

specific, may be estimated as Koc x foc) 
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Koc = soil organic carbon-water partition coefficient (cubic centimeters per 
gram, chemical-specific) 

foc = organic carbon content of soil (site-specific or default 0.006 gram per 
gram). 

The volatilization factor values for each volatile soil COPC identified in the Landfill Areas are 
presented in Appendix F-4. 

Site-specific data were used as available as parameter values in the above equations; default 
values from various EPA guidance documents were used where site-specific data were not 
available. Chemical-specific values used in the above equations are presented in Table 6-15. 

6.3.5 Quantification of Chemical Intake Rates 
This section describes the models used to quantify doses or intakes of the COPCs by the 
receptors and exposure pathways previously identified. The intake model variables generally 
reflect 50th or 95th percentile values, which, when applied to the EPCs derived as described 
previously, ensure that the estimated intake rates represent the RME. Models were taken or 
modified from EPA (1989a) unless otherwise indicated. 

6.3.5.1 Inhalation of COPCs in Air 
The inhaled dose of a COPC in air is estimated using Equation 7 (EPA, 1989a). In more recent 
EPA (2009b) guidance, an exposure concentration is estimated rather than an inhaled dose. 
However, FDEP (2005c) provides calculations that include the estimate of an inhaled dose, 
consistent with the older EPA approach. Either approach may be regarded as scientifically 
defensible. Therefore, the following equation was used in the BHHRA to estimate exposure to 
COPCs in air, consistent with FDEP (2005c): 

( Ca )(IRa )( ET a )(EF)(ED) 
I a = Eq. 7 

(BW )(AT) 

Where: 
Ia = inhaled dose of COPC (milligrams per kilogram per day [mg/kg-day], 

calculated) 
Ca = EPC of COPC in air (mg/m3) 
IRa = inhalation rate, in units of m3/day if a full day or full workday is 

assumed; in units of m3/hr (and used in conjunction with ETa) if less 
than a full day or full workday is assumed. 

ETa = exposure time (hours/day), used only if exposure is assumed to be less 
than a full day or full workday 

EF = exposure frequency (days/year) 
ED = exposure duration (years) 
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BW = body weight (kg) 
AT = averaging time (hours). 

6.3.5.2 Inhalation of COPCs Volatilized from Irrigation Water 
COPCs in groundwater may be volatilized to the air during irrigation. Individuals present during 
irrigation may be exposed to the volatile COPCs. The following equation was excerpted from an 
equation provided by the University of Florida (2009) to calculate an estimated inhaled dose of a 
chemical to which an individual would be exposed based on the chemical concentration in 
groundwater, chemical-specific characteristics, and the irrigation use pattern. 

( Cw )( IRi )(EF)(ED)(IT )(Vw)(SE /100)
I i = Eq. 8 

(BW)(AT )(Va) 

Where: 

Ii = inhaled dose of COPC volatilized from groundwater used for irrigation 
(mg/kg-day, calculated) 

Cw = EPC of COPC in groundwater (mg/L) 
IR i = Inhalation rate in cubic meters per hour (m3/hr) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
IT = irrigation time (0.483 hour/day) (University of Florida, 2009) 
Vw = volume of water used for irrigation (1,450 liters) (University of 

Florida, 2009) 
SE = water-to-air chemical stripping efficiency (chemical specific; 

estimated based on Eq. 8) 
BW = body weight (kg) 
AT = averaging time (days) 
Va = volume of air for volatilization (31,320 cubic meters [m3]) (University 

of Florida, 2009). 

The water-to-air chemical stripping efficiency, or “SE” term described above is estimated using 
the following equation: 

SE = [7.95 × ln(H)] + 68.17 Eq. 9 

where: 

SE = water-to-air chemical stripping efficiency (calculated) 
H = dimensionless Henry’s Law constant (chemical specific). 
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6.3.5.3 Incidental Ingestion of COPCs in Soil 
All receptors except the off-site irrigation worker may be exposed to soil by incidental ingestion. 
The ingested dose of a COPC in soil is estimated from the following equation: 

( C )( IR )( FI )(EF)(ED)(BFS)( CF )s s sI s = Eq. 10 
(BW)(AT) 

Where: 

Is = ingested dose of COPC in soil (mg/kg-day, calculated) 
Cs = EPC of COPC in soil (mg/kg) 
IRs = soil incidental ingestion rate (mg/day) 
FIs = fraction of daily soil exposure attributed to site (unitless) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
CF = conversion factor (1E-6 kilograms per milligram) 
BFS = chemical-specific bioavailability factor for soil (default=1; 0.6 is used 

for arsenic [EPA, 2012], unitless) 
BW = body weight (kg) 
AT = averaging time (days). 

6.3.5.4 Dermal Contact with COPCs in Soil 
Unlike the methodologies for estimating inhaled or ingested dose of COPCs, which quantify the 
dose presented to the barrier membrane (the pulmonary or gastrointestinal mucosa, respectively), 
dermal dose is estimated as the dose that crosses the skin and is systemically absorbed. For this 
reason, dermal toxicity values are also based on absorbed dose. The absorbed dose of a COPC is 
estimated as follows (EPA, 2004): 

Where: 

DAD = 
DA = 
SA = 
FId = 
EF = 
ED = 
BW = 
AT = 

(DA)(SA)( FI d )(EF)(ED) DAD = Eq. 11 
(BW)(AT) 

average dermally absorbed dose of COPC (mg/kg-day, calculated) 
dose absorbed per unit body surface area per day (mg/cm2) 
body surface area exposed to soil (cm2/day) 
fraction of daily soil exposure attributed to site (unitless) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days). 
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It is assumed that one exposure event occurs each exposure day to maintain the dimensional 
integrity of the equation. 

Dermal uptake of COPCs from soil assumes that absorption is a function of the fraction of a 
dermally applied dose that is absorbed. It is calculated from the following equation (EPA, 2004): 

DA = ( C s )( CF )(AF)(ABS) Eq. 12 

Where: 

DA = dose absorbed per unit body surface area per day (mg/cm2, 
calculated) 

Cs = EPC of COPC in soil (mg/kg) 
CF = conversion factor (1E-6 kilograms per milligram) 
AF = soil-to-skin adherence factor (mg/cm2) 
ABS = dermal absorption fraction (unitless, chemical-specific value; see Table 

6-15). 
AT = averaging time (days). 

6.3.5.5 Ingestion of COPCs in Groundwater 
The ingested dose of a COPC in groundwater is estimated from the equation: 

( C )( IR )(EF)(ED) 
I w = w w Eq. 13 

(BW)(AT) 

Where: 

Iw = ingested dose of COPC in groundwater (mg/kg-day, calculated) 
Cw = EPC of COPC in groundwater (mg/L) 
IRw = drinking water ingestion rate (L/day) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
BW = body weight (kg) 
AT = averaging time (days). 

6.3.5.6 Ingestion of COPCs in Surface Water 
The ingested dose of a COPC in surface water is estimated from the equation: 

( C )( IR )(EF)(ED)(ET)sw swI w = 
(BW)(AT) 

Eq. 14 

Contract No. W912DY-10-D-0014 6-27 Final Landfill Areas 1 and 3 RI Report – November 2018 
Task Order No. 0009 



Where: 

Isw = ingested dose of COPC in surface water (mg/kg-day, calculated) 
Csw = EPC of COPC in surface water (mg/L) 
IRsw = surface water ingestion rate (liters per hour) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
ET = exposure time (hours/exposure day) 
BW = body weight (kg) 
AT = averaging time (days). 

6.3.5.7 Dermal Contact with COPCs in Water 
Unlike the methodologies for estimating inhaled or ingested doses of a COPC, which quantify 
the dose presented to the barrier membrane (the pulmonary or gastrointestinal mucosa, 
respectively), the dermal dose is estimated as the dose that crosses the skin and is systematically 
absorbed. For this reason, dermal toxicity values are also based on absorbed dose. The absorbed 
doses of COPCs from water are estimated using the following equation (EPA, 2004): 

(DA)( SA )(EF)(ED) 
DAD = 

(BW)(AT) 
Eq. 15 

Where: 

DAD = average dermally absorbed dose of COPC (mg/kg-day, calculated) 
DA = dose absorbed per unit body surface area per event (milligrams per square 

centimeter per event [mg/cm2-event]) 
SA = surface area of the skin available for contact with water (cm2) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
BW = body weight (kg) 
AT = averaging time (days). 

Quantification of dermal uptake of constituents from water depends on a Kp, which describes the 
rate of movement of a constituent from water across the dermal barrier to the systemic 
circulation (EPA, 2004). Separate calculation methods are applied to estimate the DA term 
(defined above) for inorganic and organic chemicals in water. For inorganic chemicals, DA is 
calculated from the following equation: 

DA = ( Cw )(K p )( ET w )( CF ) Eq. 16 
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Where: 

DA = dose absorbed per unit body surface area per event (mg/cm2-event, 
calculated) 

Cw = EPC of COPC in water (mg/L) 
Kp = permeability coefficient (centimeters per hour [cm/hour]) 
ETw = time of exposure (hour/day) 
CF = conversion factor (0.001 liters per cubic centimeter [L/cm3]). 

Kp values are available for some inorganics (EPA, 2004). A default Kp value of 0.001 cm/hour 
(EPA, 2004) was used for those inorganics for which no chemical-specific values are available. 
Table 6-15 presents the chemical-specific Kp values used in the BHHRA. 

Kp values for organic chemicals vary by several orders of magnitude and are largely dependent 
on lipophilicity, which is expressed as a function of the octanol-water partition coefficient. 
Because the stratum corneum (the outer skin layer) is rich in lipid content, it may act as a sink, 
initially reducing the transport of chemical to the systemic circulation. With continued exposure 
and the attainment of steady state conditions, the rate of transfer to the systemic circulation 
increases. Therefore, different equations are used to estimate DA, depending on whether the ET 
is less or greater than the estimated time to reach steady state. Non-steady-state exposures occur 
when either the ET is relatively brief or when intermittent exposure occurs throughout the day 
(e.g., wading exposure to surface water). For exposure scenarios under which steady state is not 
reached for a given organic chemical (τ> ET, see below), the following equation is used to 
calculate DA (EPA, 2004): 

Eq. 17 

 6τ (ETw ) DA = 2(FA)(K p )(C w )(CF )  
 π  

Where: 

DA = dose absorbed per unit body surface area per event (mg/cm2-event, calculated) 
Cw = concentration of COPC in water (mg/L) 
FA = fraction absorbed from the water (unitless) 
Kp = permeability coefficient (cm/hour) 
CF = conversion factor (1E-3 L/cm3) 
τ = time for concentration of contaminant in stratum corneum to reach steady state 

per event (hours) 
ETw = time of contact (hour(s)/day). 
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In cases where steady state is reached (τ<ET), such as where the duration of a bath exceeds the 

time to reach steady state for a given organic compound, the following equation is used to 
calculate DA (EPA, 2004): 

Eq. 18 

 2
 
 


 
 

ET 1 + 3B + 3B2   

where: 

DA = dose absorbed per unit body surface area per event (mg/cm2-day, calculated) 
Cw = concentration of COPC in water (mg/L) 
FA = fraction absorbed from the water (unitless)

τ 

Kp = permeability coefficient (cm/hour) 
CF = conversion factor (1E-3 L/cm3) 
τ = time for concentration of contaminant in stratum corneum to reach steady state 

per event (hours) 
ETw = time of contact (hour(s)/day) 
B = Ratio of the permeability coefficient of a compound through the stratum 

corneum relative to its permeability coefficient across the viable epidermis 
(unitless). 

Assuming one exposure event per day allows expressing ET as hour(s) per day, which preserves 
the dimensional integrity of the equation. 

Where values for τ are not available, they are calculated as follows (EPA, 2004).  

0.105 × 10(0.0056 × MW) τ = Eq. 19 

where: 

τ = time for concentration of contaminant in stratum corneum to reach steady 
state (hours, calculated) 

MW = molecular weight. 

Chemical-specific values used in the above dermal absorption equations are presented in Table 
6-15. The DA calculations used in the BHHRA are included in Appendix F-5. 

Toxicity Assessment 
Toxicity is defined as the ability of a chemical to induce adverse effects in biological systems. 
The purpose of the toxicity assessment is two-fold: 

DA (FA)(K )(C )(CF ) w +
 


 

= 2p w 1 B (1 B)+ + 
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● Identify the cancer and noncancer effects that may arise from exposure of humans to 
the COPCs (hazard assessment). 

● Provide an estimate of the quantitative relationship between the magnitude and 
duration of exposure and the probability or severity of adverse effects (dose-response 
assessment). 

The latter is accomplished by the derivation of cancer and noncancer toxicity values, as 
described in Section 6.4.1. 

6.4.1 Evaluation of Carcinogenic Effects 
A few chemicals are known, and many more are suspected, to be human carcinogens. The 
evaluation of the potential carcinogenicity of a chemical includes both a qualitative and a 
quantitative aspect (EPA, 2005). The qualitative aspect is a weight-of-evidence evaluation of the 
likelihood that a chemical might induce cancer in humans. EPA (2005) recognizes five weight-
of-evidence group classifications for carcinogenicity. Formerly, EPA (1986) used a letter-based 
system to describe the weight of evidence for carcinogenicity. Reference to this former system is 
included because many of the carcinogenicity assessments listed on the Integrated Risk 
Information System (IRIS) use the former letter-based system (EPA, 2017a). The five EPA 
weight-of-evidence classifications are as follows: 

● Carcinogenic to Humans (corresponds to the former Group A - Human 
Carcinogen) 

● Likely to be Carcinogenic to Humans (includes both the former Group B1 and 
Group B2-Probable Human Carcinogens) 

● Suggestive Evidence of Carcinogenic Potential (corresponds to the former 
Group C - Possible Human Carcinogen) 

● Inadequate Information to Assess Carcinogenic Potential (corresponds to 
the former Group D - Not Classifiable as to Human Carcinogenicity) 

● Not Likely to be Carcinogenic to Humans (corresponds to the former Group E 
- Evidence of Noncarcinogenicity to Humans). 

The toxicity value for carcinogenicity, called an oral cancer slope factor (SF) or a cancer 
inhalation unit risk factor (UR), is an estimate of potency. Potency estimates are developed only 
for chemicals in the first three groups listed above, and only if the data are sufficient. The 
potency estimates are statistically derived from the dose-response curve from the best human or 
animal study or studies of the chemical. Although human data are often considered to be more 
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reliable than animal data because there is no need to extrapolate the results obtained in one 
species to another, most human studies have one or more of the following limitations: 

● The duration of exposure is usually considerably less than lifetime. 

● The concentration or dose of chemical to which the humans were exposed can be only 
crudely approximated, usually from historical data. 

● Concurrent exposure to other chemicals frequently confounds interpretation. 

● Data regarding other factors (tobacco, alcohol, illicit or medicinal drug use, nutri-
tional factors and dietary habits, heredity) are usually insufficient to eliminate 
confounding or quantify its effect on the results. 

● Most epidemiologic studies are occupational investigations of workers, which may 
not accurately reflect the range of sensitivities of the general population. 

● Most epidemiologic studies lack the statistical power (i.e., sample size) to detect a 
low, but chemical-related increased incidence of tumors. 

Most potency estimates are derived from animal data, which present different limitations: 

● It is necessary to extrapolate from results in animals to predict results in humans, 
usually done by estimating an equivalent human dose from the animal dose. 

● The range of sensitivities arising from genotypic and phenotypic diversity in the 
human population is not reflected in the animal models ordinarily used in cancer 
studies. 

● Usually very high doses of chemical are used, which may alter normal biology, 
creating a physiologically artificial state and introducing substantial uncertainty 
regarding the extrapolation to the low-dose range expected with environmental 
exposure. 

● Individual studies vary in quality (e.g., duration of exposure, group size, scope of 
evaluation, adequacy of control groups, appropriateness of dose range, absence of 
concurrent disease, sufficient long-term survival to detect tumors with long induction 
or latency periods). 

The SF is expressed as risk per mg/kg-day ([mg/kg-day]-1). To be appropriately conservative, the 
SF is usually the 95 percent upper bound on the slope of the dose-response curve extrapolated 
from high (experimental) doses to the low-dose range expected in environmental exposure 
scenarios. EPA (1989b) assumes that there are no thresholds for carcinogenic expression; 
therefore, any exposure represents some quantifiable risk. 

Contract No. W912DY-10-D-0014 6-32 Final Landfill Areas 1 and 3 RI Report – November 2018 
Task Order No. 0009 



The SF is usually derived directly from the experimental dose data, because oral dose is usually 
expressed as mg/kg-day. When the test chemical is administered in the diet or drinking water, 
oral dose first must be estimated from data for the concentration of the test chemical in the food 
or water, food or water intake data, and body weight data. 

IRIS (EPA, 2017a) expresses inhalation cancer potency as a UR based on concentration, or risk 
per microgram of chemical/m3 in ambient air (micrograms per cubic meter [µg/m3]-1). Because 
FDEP uses intake equations to estimate exposure for the inhalation pathway rather than exposure 
concentrations (Section 6.3.5.1), the UR values were converted to inhalation SFs in units of risk 
per dose (i.e., [mg/kg-day]-1). This conversion is performed using the following equation (FDEP, 
2005c): 

SFi (mg/kg-day)-1 =  [UR ([µg/m3]-1) × 70 kg × 1,000 µg/mg] ÷ 20 m3/day Eq. 20 

The oral SF, UR, and inhalation SF values and related cancer toxicity information used in the 
BHHRA risk calculations are presented in Table 6-16. 

6.4.2 Evaluation of Noncancer Effects 
Many chemicals, whether or not associated with carcinogenicity, are associated with 
noncarcinogenic effects. The evaluation of noncancer effects (EPA, 1989b) involves: 

● Qualitative identification of the adverse effect(s) associated with the chemical; these 
may differ depending on the duration (acute or chronic) or route (oral or inhalation) 
of exposure. 

● Identification of the critical effect for each duration of exposure (i.e., the first adverse 
effect that occurs as dose is increased). 

● Estimation of the threshold dose for the critical effect for each duration of exposure. 

● Development of an uncertainty factor; i.e., quantification of the uncertainty associated 
with interspecies extrapolation, intraspecies variation in sensitivity, severity of the 
critical effect, slope of the dose-response curve, and deficiencies in the database, in 
regard to developing a reference dose (RfD) for human exposure. 

● Identification of the target organ(s) for the critical effect for each route of exposure. 

These information points are used to derive an exposure route- and duration-specific toxicity 
value called an RfD, expressed as mg/kg-day, which is considered to be the dose for humans, 
with uncertainty of an order of magnitude or greater, at which adverse effects are not expected to 
occur. Mathematically, it is estimated as the ratio of the threshold dose to the uncertainty factor. 
For purposes of risk assessment, chronic exposure is defined as equal to or greater than 7 years, 
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i.e., at least 10 percent of expected life span; subchronic exposure is defined as 2 weeks to 7 
years. Although the childhood exposure duration and construction worker scenarios are less than 
7 years, chronic toxicity data were used to evaluate these receptors. 

IRIS (EPA, 2017a) expresses the inhalation noncancer reference value as a reference 
concentration (RfC) in units of mg/m3. The inhalation RfC is based on continuous exposure of an 
adult human (assumed to inhale 20 m3 of air per day and to weigh 70 kg). 

Because FDEP uses intake equations to estimate exposure for the inhalation pathway rather than 
exposure concentrations (Section 6.3.5.1), the RfC values were converted to inhalation reference 
dose (RfDi) values in dose unit (i.e., mg/kg-day). This conversion is performed using the 
following equation (FDEP, 2005c): 

RfDi (mg/kg-day)  =  (RfC [mg/m3]) ×  20 m3/day) ÷ 70 kg Eq. 21 

RfD and RfC values are derived for both chronic and subchronic exposure. Under the assump-
tion of monotonicity (incidence, intensity, or severity of effects can increase, but cannot 
decrease, with increasing magnitude or duration of exposure), a chronic RfD may be considered 
sufficiently protective for subchronic exposure, but a subchronic RfD may not be protective for 
chronic exposure. Currently, subchronic RfD values exist for few chemicals. Only chronic RfDs 
and RfCs will used in the BHHRA. These chronic RfCs were converted to RfDi values as 
described above. 

The oral and dermal (Section 6.4.3) RfD, RfC, and RfDi values and related noncancer toxicity 
information used in the BHHRA risk calculations are presented in Table 6-16. 

TRPH. With respect to the evaluation of noncancer effects, TRPH is a unique analyte. No single 
RfD or RfC can be assigned for TRPH because TRPH is by definition a mixture of compounds. 
The TRPH components at one location may vary greatly from the TRPH components at another 
location. The analytical method used for TRPH reports aliphatic and aromatic compounds having 
from six to 40 carbon atoms (C6 to C40). EPA (2017b) presents regional screening levels (RSL) 
for six different types of TRPHs: aliphatic high (molecular weight) (C19-C32), aliphatic medium 
(C9-C18), aliphatic low (C5-C8), aromatic high (C17-C32), aromatic medium (C9-C16), and 
aromatic low (C6-C8). A different combination of oral reference dose (RfDo) and RfC values is 
incorporated to derive the RSL for each of these TRPH types. The most conservative RSL (i.e., 
lowest) is based on aromatic low (C6-C8).  Also, Appendix C of FDEP (2005c) guidance states 
that aromatic TRPH compounds in the lowest molecular weight range would result in the lowest 
calculated SCTL value. Therefore, in the BHHRA the TRPH detected in site media was 
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conservatively assumed to be composed entirely of aromatic low compounds, and the toxicity 
and chemical property data used in the BHHRA to calculate risk and hazard estimates are also 
based on this assumption. Thus, the approach used to evaluate TRPH in the BHHRA is based on 
the most conservative values listed by EPA (2016b) and is consistent with the most conservative 
approach that could possibly be used to derive SCTLs. Note that because low molecular TRPH is 
a mixture of petroleum-related compounds, some of the components of this mixture are also 
analyzed as individual chemicals as part of standard analytical methods (e.g., benzene, toluene, 
ethylbenzene, xylenes, etc.).  Thus, it is likely that the risks associated with some TRPH 
components are double counted in the BHHRA. 

6.4.3 Dermal Toxicity Values 
Dermal RfDs and SFs are derived from the corresponding oral values, provided there is no 
evidence to suggest that dermal exposure induces exposure route-specific effects that are not 
appropriately modeled by oral exposure data. In the derivation of a dermal RfD, the RfDo is 
multiplied by the oral gastrointestinal absorption factor (GAF), expressed as a decimal fraction. 
The resulting dermal RfD, therefore, is based on absorbed dose. The RfD based on absorbed 
dose is the appropriate value with which to compare a dermal dose, because dermal doses are 
expressed as absorbed rather than exposure doses. The dermal SF is derived by dividing the oral 
SF by the GAF. The oral SF is divided, rather than multiplied, by the GAF because the SF is 
expressed as a reciprocal dose. The chemical-specific GAF values used in the BHHRA risk 
calculations are presented in Table 6-16. 

6.4.4 Target Organ Toxicity 
As a matter of science policy, EPA assumes dose and effect to be additive for noncarcinogenic 
effects (EPA, 1989a). This assumption provides the justification for adding the hazard quotient 
(HQ) or hazard index (HI) values in the risk characterization for noncancer effects resulting from 
exposure to multiple chemicals, pathways, or media. However, EPA (1989a) acknowledges that 
adding all HQ or HI values may overestimate hazard, because the assumption of additivity is 
probably appropriate only for those chemicals that exert their toxicity by the same mechanism. 

Mechanisms of toxicity data sufficient for predicting additivity with a high level of confidence 
are available for very few chemicals. In the absence of such data, EPA (1989a) assumes that 
chemicals that act on the same target organ may do so by the same mechanism of toxicity; that 
is, the target organ serves as a surrogate for mechanism of toxicity. When total HI for all media 
for a receptor exceeds 1 due to the contributions of several chemicals, it is appropriate to 
segregate the chemicals by route of exposure and mechanism of toxicity (i.e., target organ) and 
estimate separate HI values for each target organ. 
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As a practical matter, since human environmental exposures are likely to involve near- or sub-
threshold doses, the target organ chosen for a given chemical is the one associated with the 
critical effect. If more than one organ is affected by a given chemical at the threshold, then the 
affected target organs are selected for this chemical. The target organ is also selected on the basis 
of duration of exposure (i.e., the target organ for chronic or subchronic exposure to low or 
moderate doses is selected rather than the target organ for acute exposure to high doses) and 
route of exposure. Because dermal RfD values are derived from RfDo values, the oral target 
organ is adopted as the dermal target organ. For some chemicals, no target organ is identified. 
This occurs when no adverse effects are observed or when adverse effects such as reduced 
longevity or growth rate are not accompanied by recognized organ- or system-specific functional 
or morphologic alteration. Target organs for the oral and inhalation pathway are provided in 
Table 6-16. 

6.4.5 Lead Toxicity 
The primary toxic effects of lead are neurological and hematological. Subtle neurological 
changes in children and the effects in the levels of certain blood enzymes appear to occur at 
levels so low as to be considered nonthreshold effects. Therefore, EPA (2017a) considers the 
derivation of an RfD inappropriate. Although lead is classified as a B2 carcinogen, EPA declined 
to derive an SF for carcinogenicity because of high uncertainties associated with a number of 
factors. The ALM model is used to evaluate lead toxicity and exposure as are described in 
Section 6.3.3. This model generates an estimated blood-lead concentration for a human fetus 
based on a variety of potential lead sources. 

6.4.6 Sources of Toxicity Information Used in the Risk Assessment 
Toxicity values were selected for use in the BHHRA based on the EPA Office of Solid Waste 
and Emergency Response Directive 9285.7-53 (EPA, 2003b), which prescribes the following 
hierarchy: 

● Tier 1 values:  IRIS (EPA, 2017a) database. 

● Tier 2 values:  EPA’s provisional peer-reviewed toxicity values (PPRTV). The 
PPRTVs are developed by the Office of Research and Development, the National 
Center for Environmental Assessment, and the Superfund Health Risk Technical 
Support Center on a chemical-specific basis when requested by the Superfund 
program. 

● Tier 3 values: Other toxicity values from additional EPA and non-EPA sources of 
toxicity information. As stated in the EPA Office of Solid Waste and Emergency 
Response directive, “priority should be given to those sources of information that are 
the most current, the basis for which is transparent and publicly available, and which 
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have been peer reviewed.” Two common examples of Tier 3 values are the EPA’s 
Health Effects Assessment Summary Tables (EPA, 1997a) and the California 
Environmental Protection Agency (2017) Office of Environmental Health Hazard 
Assessment Toxicity Criteria Database. 

The Environmental Council of States and DoD (2007) have issued a toxicity value hierarchy that 
basically supports the EPA (2003b) hierarchy presented previously but places higher emphasis 
on the necessity for external peer review. FDEP also lists a hierarchy of toxicity value sources at 
62-780.650. This FDEP hierarchy identifies the PPRTVs as a Tier 1 source, but that the PPRTVs 
are of lower preference than IRIS. The other Tier 2 and Tier 3 sources listed by FDEP were 
considered as appropriate within the EPA direction that priority should be given to the most 
current, transparent and publicly available sources that have received peer review. 

GAFs, used to derive dermal RfD values and SFs from the corresponding oral toxicity values, 
are obtained from the following sources: 

● Oral absorption efficiency data compiled by the National Center for Environmental 
Assessment for the Superfund Health Risk Technical Support Center of EPA 

● Federal agency reviews of the empirical data, such as Agency for Toxic Substances 
and Disease Registry Toxicological Profiles and various EPA criteria documents 

● Other published reviews of the empirical data 

● The primary literature. 

GAFs obtained from reviews are compared to empirical (especially more recent) data, when 
possible, and evaluated for suitability for use for deriving dermal toxicity values from oral 
toxicity values. The suitability of the GAF increases when the following similarities are present 
in the oral pharmacokinetic study from which the GAF is derived and in the key toxicity study 
from which the oral toxicity value is derived: 

● The same strain, sex, age, and species of test animal were used. 

● The same chemical form (e.g., the same salt or complex of an inorganic element or 
organic compound) was used. 

● The same mode of administration (e.g., diet, drinking water, or gavage vehicle) was 
used. 

● Similar dose rates were used. 
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Risk Characterization 
Risk characterization is the process of applying numerical methods and professional judgment to 
determine the potential for adverse human health effects to result from the presence of site-
specific contaminants. This is done by combining the intake rates estimated during the exposure 
assessment, with the appropriate toxicity information identified during the toxicity assessment. 
Noncancer hazards and cancer risks are characterized separately. 

Quantitative expressions are calculated during risk characterization that describe the probability 
of developing cancer (incremental lifetime cancer risks [ILCR]) or the nonprobabilistic 
comparison of estimated dose with an RfD  for noncancer effects (HQs and HIs). Quantitative 
estimates are developed for individual chemicals, exposure pathways, and exposure media for 
each receptor. These quantitative risk characterization expressions, in combination with 
qualitative information, are used to guide risk management decisions. Risk characterization, as 
described in this section, is applied only to COPCs. 

Generally, the risk characterization follows the methodology prescribed by EPA (1989a), as 
modified by more recent information and guidance. EPA methods are, appropriately, designed to 
be health protective and tend to overestimate, rather than underestimate, risk. The risk results, 
however, may be overly conservative, because risk characterization involves multiplication of 
the conservative assumptions built into the estimation of source-term concentrations and EPCs, 
the exposure (intake) estimates, and the toxicity dose-response assessments. The uncertainties 
associated with the risk results and other pertinent considerations are discussed in the 
uncertainties analysis (Section 6.6) of the BHHRA as appropriate. 

6.5.1 Carcinogenic Effects of Chemicals 
The risk from exposure to potential chemical carcinogens is estimated as the probability of an 
individual developing cancer over a lifetime (i.e., the ILCR). In the low-dose range, which would 
be expected for most environmental exposures, cancer risk is estimated from the following linear 
equation (EPA, 1989a): 

ILCR = (CDI)(SF) Eq. 22 

where: 

ILCR = incremental lifetime cancer risk, a unitless expression of the probability of 
developing cancer, adjusted for background incidence, calculated 

CDI = chronic daily intake, averaged over 70 years (mg/kg-day) 
SF = cancer slope factor (mg/kg-day)-1 . 
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The “CDI” term in Equation 22 is equivalent to the "I" or "DAD" terms (intake or dose) in the 
exposure assessment equations (Section 6.3.5) when these equations are evaluated for cancer 
intakes/doses. 

The use of Equation 22 assumes that chemical carcinogenesis does not exhibit a threshold and 
that the dose-response relationship is linear in the low-dose range. Because this equation could 
generate theoretical cancer risks greater than 1 for high dose levels, it is considered to be 
inaccurate at cancer risks greater than 1E-2. In these cases, cancer risk is estimated by the one-hit 
model:  

[−(CDI)(SF)]ILCR = 1 - e Eq. 23 

where: 

ILCR = incremental lifetime cancer risk, a unitless expression of the probability of 
developing cancer, adjusted for background incidence, calculated 

e(-CDI)(SF) = the exponential of the negative of the risk calculated using Equation 22.  

As a matter of policy, EPA (1986) considers the carcinogenic potency of simultaneous exposure 
to low doses of carcinogenic chemicals to be additive, regardless of the chemical's mechanisms 
of toxicity or sites (organs of the body) of action. Cancer risk arising from simultaneous 
exposure by a given pathway to multiple chemicals is estimated from the following equation: 

ILCRp = ILCR(chem 1) + ILCR(chem 2) + ... ILCR(chem i) Eq. 24 

where: 

ILCRp = total pathway incremental lifetime cancer risk, calculated 
ILCR(chemi) = individual chemical “i” incremental lifetime cancer risk. 

Similarly, the ILCR of a chemical may be summed across pathways. Cumulative cancer risk for 
a given receptor across pathways and across media is summed in the same manner. The sum of 
the ILCRs summed across pathways is the total ILCR as shown in the following equation: 

Total ILCR = ILCR(p 1)+ ILCR(p 2)+ ... ILCR(p i) Eq. 25 
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where: 

Total ILCR = total incremental lifetime cancer risk across all pathways 
ILCRpi = incremental lifetime cancer risks associate with pathway “I.” 

The total ILCR represents all additional cancer risks posed to a given receptor by contact with 
contaminants in site environmental media. 

Total ILCRs in the range of 1E-6 to 1E-4 are regarded as acceptable in the National Oil and 
Hazardous Substances Pollution Contingency Plan Final Rule (NCP) (EPA, 1990); this range is 
hereinafter referred to as the NCP acceptable range. Risks less than this range are regarded by as 
de minimis or negligible (EPA, 1990). The FDEP has a cumulative cancer risk goal of 1E-6. 

6.5.2 Noncancer Effects of Chemicals 
The hazards associated with noncancer effects of chemicals are evaluated by comparing an 
exposure level or intake with an RfD. The HQ, defined as the ratio of intake to RfD, is estimated 
as follows (EPA, 1989a): 

HQ= I / RfD Eq. 26 

where: 

HQ = hazard quotient (unitless, calculated) 
I = intake of chemical averaged over exposure duration (mg/kg-day) 
RfD = reference dose (mg/kg-day). 

The “I” term in Equation 26 is equivalent to the "I" or "DAD" terms (intake or dose) in the 
exposure assessment equations (Section 6.3.5) when these equations are evaluated for noncancer 
intakes/doses. 

As shown in Equation 26, both the “I” and the RfD are in units of mg/kg-day. The RfD has been 
developed to represent a dose rate unlikely to result in any adverse noncancer health effects, even 
to the most susceptible members of the population. Therefore, if the “I” is equal to or less than 
the RfD or the HQ is equal to the RfC (i.e., HQ equal to or less than 1), adverse noncancer health 
effects are unlikely. HQ values exceeding 1 do not indicate that noncancer hazard is likely to 
occur, but rather that the occurrence of an adverse noncancer health effect cannot be termed 
“unlikely.” The HQ does not define a particular risk level, nor can it be used to infer information 
regarding a dose-response curve. That is, an HQ of 0.01 does not imply a 1-in-100 chance of an 
adverse effect, but indicates that the estimated intake or exposure concentration is 100 times 
lower than the respective RfD or RfC. Similarly, an HQ greater than a value of 1 does not 
indicate a likelihood of adverse effect, but indicates that adverse human health effects at this HQ 
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are not regarded as unlikely. This approach is different from the probabilistic approach described 
in Section 6.5.1 to evaluate cancer risks. 

In the case of simultaneous exposure of a receptor to several chemicals, an HI is calculated as the 
sum of the HQs as follows: 

HI = I 1 / RfD1 + I 2 / RfD2 + ...I i / RfDi Eq. 27 

where: 

HI = hazard index (unitless, calculated) 
Ii = intake for the ith toxicant 
RfDi = reference dose for the ith toxicant. 

If the HI for a given pathway exceeds 1, individual HI values may be calculated for each target 
organ. A total HI is calculated by summing the HI values, associated by target organ(s), across 
exposure pathways as follows: 

Total HIa = HI p1−a + HI p2−a + ...HI pi−a Eq. 28 

where: 

Total HIa = total hazard index for target organ “a” (unitless, calculated) 
HIpi-a = hazard index for target organ “a” via pathway “i.” 

6.5.3 Risk Characterization Results 
Risk characterization results for Landfill Area 1 and Landfill Area 3 are presented in Tables 6-17 
and 6-18, respectively, and discussed separately in Sections 6.5.3.1 and 6.5.3.2. The cancer and 
noncancer risk results are presented in the BHHRA for each Landfill Area 1 (Section 6.5.3.1) 
and Landfill Area 3 (Section 6.5.3.2) receptor. The risk calculation tables are presented in 
Appendix F-1. 

6.5.3.1 Landfill Area 1 Results 
6.5.3.1.1 Land Fill Area 1 Maintenance Worker 

0-to-0.5-Foot Soil. The ILCR for the maintenance worker exposed to surface soil both through 
direct contact and via inhalation is 7x10-7. This is less than the 10-6 to 10-4 NCP acceptable 
cancer risk range and thus regarded as negligible (or de minimis as stated in the NCP [EPA, 
1990]).  
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The noncancer total HI for the maintenance worker is exposed to soil collected from the 0-to-0.5-
foot interval is 0.05. This value is less than the target HI of 1, indicating that adverse noncancer 
human health effects are unlikely for this receptor. 

0.5-to-2-Foot Soil. The ILCR for the maintenance worker exposed to surface soil both through 
direct contact and via inhalation is 1x10-6 . This represents the low end of the NCP acceptable 
risk range. 

The noncancer total HI for the maintenance worker exposed to soil collected from the 0.5-to-2-
foot interval is 0.05. This value is less than the target HI of 1, indicating that adverse noncancer 
human health effects are unlikely for this receptor. 

6.5.3.1.2 Land Fill Area 1 Adolescent Trespasser 

0-to-0.5-Foot Soil and Surface Water. The ILCR for the adolescent trespasser exposed to 
surface soil both through direct contact and inhalation and to surface water through dermal 
absorption is 6x10-7. This is less than the 10-6 to 10-4 NCP acceptable cancer risk range and is 
thus regarded as negligible. Virtually 100 percent of this value is associated with soil exposure. 

The noncancer total HI for the adolescent trespasser exposed to soil collected from the 0-to-0.5-
foot interval and surface water is 0.09. This value, virtually 100 percent of which is associated 
with soil exposure, is less than the target HI of 1, indicating that adverse noncancer human health 
effects are unlikely for this receptor. 

0.5-to-2-Foot Soil and Surface Water. The ILCR for the adolescent trespasser exposed to 
surface soil both through direct contact and via inhalation and surface water through dermal 
absorption is 1x10-6. This value, virtually 100 percent of which is associated with soil exposure, 
represents the low end of the NCP acceptable risk range. The individual contribution of each 
COPC is less than 10-6 . 

The noncancer total HI for the adolescent trespasser exposed to soil collected from the 0 to 0.5-
foot interval and surface water is 0.08. This value, virtually 100 percent of which is associated 
with soil exposure, is less than the target HI of 1, indicating that adverse noncancer human health 
effects are unlikely for this receptor. 

6.5.3.1.3 Landfill Area 1 Future Commercial/Industrial Worker 

0-to-0.5-Foot Soil. The ILCR for the hypothetical future commercial/industrial worker 
exposed to surface soil both through direct contact and via inhalation is 2x10-6 (Table 6-18). This 
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is near the low end of the 10-6 to 10-4 NCP acceptable cancer risk range. The individual 
contribution of each COPC is less than 10-6 . 

The noncancer total HI for the future commercial/industrial worker is exposed to soil collected 
from the 0-to-0.5-foot interval is 0.1. This value is less than the target HI of 1, indicating that 
adverse noncancer human health effects are unlikely for this receptor. 

0.5-to-2-Foot Soil. The ILCR for the hypothetical future commercial/industrial worker 
exposed to surface soil both through direct contact and inhalation is 5x10-6 (Table 6-17). The 
individual contribution of each COPC is less than 10-6, except for Aroclor 1260 (ILCR=3x10-6). 
The EPC for Aroclor 1260 is based on the MDC (5 mg/kg from sample location LF1SB05 
collected in 2001). The second highest concentration of Aroclor 1260 detected in the 0.5-to-2.0-
foot soil interval is 0.204 mg/kg at sample location LF1SB07. If the second highest concentration 
of Aroclor 1260 were to be used as the EPC, the resulting ILCR would be negligible at 10-7. The 
MDC on which the ILCR is based does not appear to be representative of conditions within this 
soil interval at Landfill Area 1, and typical risks for this hypothetical receptor are likely much 
lower than estimated. 

The noncancer total HI for the future commercial/industrial worker exposed to soil collected 
from the 0.5-to-2-foot interval is 0.1. This value l is less than the target HI of 1, indicating that 
adverse noncancer human health effects are unlikely for this receptor. 

6.5.3.1.4 Landfill Area 1 Future Recreational User 

0-to-0.5-Foot Soil. The ILCR for the hypothetical future recreational user exposed to surface 
soil both through direct contact and inhalation is 1x10-6. This is the low end of the 10-6 to 10-4 

NCP acceptable cancer risk range. The individual contribution of each COPC is less than 1x10-6 . 

The noncancer total HI for the future recreational user exposed to soil collected from the 0-to-
0.5-foot interval is 0.2. This value is less than the target HI of 1, indicating that adverse 
noncancer human health effects are unlikely for this receptor. 

0.5-to-2-Foot Soil. The ILCR for the hypothetical future recreational user exposed to surface 
soil both through direct contact and inhalation is 3x10-6. The individual contribution of each 
COPC is less than 1x10-6, except for Aroclor 1260 (ILCR=2x10-6). The EPC for Aroclor 1260 is 
based on the MDC (5 mg/kg from sample location LF1SB05 collected in 2001). The second 
highest concentration of Aroclor 1260 detected in the 0.5-to-2.0-foot soil interval is 0.204 mg/kg 
at sample location LF1SB07. If the second highest concentration of Aroclor 1260 were to be 
used as the EPC, the resulting ILCR would be negligible at 8x10-8. The MDC on which the ILCR 
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is based does not appear to be representative of conditions within this soil interval at Landfill 
Area 1, and typical risks for this hypothetical receptor are likely much lower than estimated 
based on the MDC. 

The noncancer total HI for the future commercial/industrial worker exposed to soil collected 
from the 0.5 to 2-foot interval is 0.2. This value does not exceed the target HI of 1, indicating 
that adverse noncancer human health effects are unlikely for this receptor. 

6.5.3.1.5 Landfill Area 1 Future Construction Worker 

2-to-4-Foot Soil. The ILCR for the hypothetical future construction worker exposed to 2 to 4-
foot subsurface soil both through direct contact and inhalation is 2x10-6. This is near the low end 
of the 10-6 to 10-4 NCP acceptable cancer risk range. Approximately 75 percent of this ILCR is 
associated with BaP, which has an individual ILCR of 1x10-6 (1.4x10-6, prior to rounding). The 
individual contribution of each of the other COPCs is less than 1x10-6 . 

The noncancer total HI for the hypothetical future construction worker exposed to soil collected 
from the 2-to-4-foot interval is 5. This value exceeds the target HI of 1, indicating that adverse 
noncancer human health effects are not regarded as unlikely for this receptor. The only COPC 
with an individual HI that exceeds 1 is TRPH, which has individual HI of 47. It is noted that the 
EPC is based on the MDC of 4,520 mg/kg, which is more than an order of magnitude greater 
than the next highest concentration, which is 256 mg/kg at location LF1SB14. It is noted that all 
Landfill Area 1 soil samples collected at a depth of 2 to 4 feet bgs were collected within the site 
boundary. The assumption that construction would occur at Landfill Area 1 is unrealistically 
conservative because construction or utility excavation within a landfill is highly unlikely. FDEP 
(2011) recommends that utility excavation be avoided within 200 feet of a landfill. For this 
reason, the work plan prescribed that only samples collected outside the boundary by at least 50 
feet should be evaluated for this receptor. However, no 2-to-4-foot samples were collected 50 
feet beyond the Landfill Area 1 boundary. 

Also, as described in Section 6.4.2, the values for toxicity and physical characteristics for low 
molecular weight aromatic TRPH were used in the BHHRA to calculate risk because the low 
molecular weight aromatic TRPH values are the most conservative.  However, low molecular 
weight compounds are not expected to comprise an appreciable portion of the TRPH present in 
site soil because low molecular weight TRPH compounds readily volatilize from soil (Agency 
for Toxic Substances and Disease Registry [ATSDR], 1999). (These low molecular weight 
compounds may also be biodegradable in some environments, but in general are preferentially 
removed via by volatilization.) Volatilization of these low molecular weight compounds would 
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especially be expected at Landfill Area 1, given the warm subtropical climate and the passing of 
decades since materials were disposed of at the site. Volatilization of TRPH in this low 
molecular weight range is corroborated by the lack of detection of low molecular weight 
aliphatic or aromatic TRPH compounds (e.g., benzene, ethylbenzene, toluene, and xylenes) in 
Landfill Area 1 soil. 

Medium molecular weight aliphatic and aromatic compounds of C22 and lower are readily 
biodegradable (ATSDR, 1999). These include all of the PAH compounds detected in Landfill 
Area 1 soil. Based on a comparison of the summed EPCs for the medium molecular weight 
PAHs to the TRPH EPC, the sum of the medium molecular weight PAH compounds (374 
mg/kg) comprises only 8 percent of the TRPH concentration (4,520 mg/kg) in Landfill Area 1 
subsurface soil collected from a depth of 2 to 4 feet (Appendix F, Table F-1.10). Thus, it is 
expected that after decades since disposal, a majority of the TRPH compounds present in 
Landfill Area 1 soil are the high molecular weight aromatics and aliphatics (i.e., >C22), which 
are less biodegradable and of very low volatility. It is emphasized that this expectation is 
corroborated by the observations that: 1) low molecular weight aromatic TRPH compounds were 
not detected in Landfill Area 1 soil, and 2) concentrations of medium weight TRPH compounds 
in Landfill Area 1 subsurface soil are a small fraction (i.e., 8 percent) of the TRPH concentration. 

Because the TRPH present in Landfill Area 1 soil is likely in the form of high molecular weight 
compounds, it is appropriate to recalculate the human health risks of TRPH in Landfill Area 1 
soil, assuming that 100 percent of the TRPH is present as high molecular weight TRPH 
compounds. (Note that the detected PAHs, which are medium molecular weight TRPH 
compounds, are already evaluated separately for risk in the BHHRA.) The RfDo for high 
molecular weight aliphatic TRPH compounds (3E+0 mg/kg-day) and the RfDo for high 
molecular weight aromatic TRPH compounds (4E-2 mg/kg-day) compounds are greater (i.e., less 
conservative) than the RfDo for low molecular weight aromatic compounds (4E-3 mg/kg-day) by 
factors of 750 and 10, respectively (EPA, 2009c). Because these high molecular weight 
compounds are regarded as contributing only negligibly to the inhalation pathway, no RfC values 
have been derived for either high molecular weight aliphatic or high molecular weight aromatic 
compounds. Therefore, no inhalation pathway HQ is calculated for the high molecular weight 
TRPH compounds.  

The oral/dermal HI value calculated in the BHHRA for the construction worker exposed to 
Landfill Area 1 soil at a depth of 2 to 4 feet is 2.87 (Table F-1.10 of Appendix F), assuming that 
the TRPH is present as low molecular weight aromatic TRPH. If the human health risk to TRPH 
in Landfill Area 1 soil is recalculated assuming that the TRPH is entirely composed of high 
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molecular weight aliphatics, the resulting TRPH HI is 0.0038. If the human health risk is 
recalculated for TRPH in Landfill Area 1 soil assuming that the TRPH is entirely composed of 
high molecular weight aromatic compounds, the resulting TRPH HI is 0.287.  In either case, the 
HI value would be less than 1 (including all COPCs), indicating that adverse health effects would 
be regarded as unlikely for an exposed construction worker.  

As discussed above, it is emphasized that the assumption of construction occurring at Landfill 
Area 1 is unrealistically conservative because construction within the Landfill Area 1 is 
implausible (Section 6.3.2.4). Therefore, regardless of the specific composition of the TRPH 
components, construction worker exposure to material buried at a depth of 2 to 4 feet is regarded 
as extremely unlikely. 

4 to 6-Foot Soil. The ILCR for the hypothetical future construction worker exposed to 4-to-6-
foot subsurface soil both through direct contact and via inhalation is 1x10-8 . This is less than the 
10-6 to 10-4 NCP acceptable cancer risk range and is thus regarded as negligible. 

The noncancer total HI for the future recreational user exposed to soil collected from the 4-to-6-
foot interval is 0.2. This value is less than the target HI of 1, indicating that adverse noncancer 
human health effects are unlikely for this receptor. It is noted that the two Landfill Area 1 soil 
samples collected at a depth of 4 to 6 feet bgs were collected within the site boundary. For this 
reason, the work plan prescribed that only samples collected outside the boundary by at least 50 
feet should be evaluated for this receptor. However, no 4-to-6-foot samples were collected 50 
feet beyond the Landfill Area 1 boundary due to shallow water table in these areas. 

6.5.3.1.6 Landfill Area 1 Future Off-Site Landscape Worker 
Because none of the groundwater COPCs have recognized carcinogenic effects, the cancer risks 
for future off-site landscape worker exposure to nonpotable groundwater used during irrigation 
are regarded as negligible, which is defined by the NCP as less than 10-6 . 

The noncancer total HI for the future off-site landscape worker exposed to groundwater via 
incidental ingestion, dermal contact, and inhalation of volatiles during irrigation is 0.006. This 
value is less than the target HI of 1, indicating that adverse noncancer human health effects are 
unlikely for this receptor. 
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6.5.3.2 Landfill Area 3 Results 
6.5.3.2.1 Landfill Area 3 Maintenance Worker 

0-to-0.5-Foot Soil. The ILCR for the maintenance worker exposed to surface soil both through 
direct contact and via inhalation is 3x10-8. This is less than the 10-6 to 10-4 NCP acceptable 
cancer risk range and is thus regarded as negligible.  

The noncancer total HI for the maintenance worker exposed to soil collected from the 0-to-0.5-
foot interval is 0.005. This value is less than the target HI of 1, indicating that adverse noncancer 
human health effects are unlikely for this receptor. 

0.5-to-2-Foot Soil. The ILCR for the maintenance worker exposed to surface soil both through 
direct contact and via inhalation is 2x10-8. This is less than the 10-6 to 10-4 NCP acceptable 
cancer risk range and is thus regarded as negligible. 

The noncancer total HI for the maintenance worker exposed to soil collected from the 0.5-to-2-
foot interval is 0.001. This value is less than the target HI of 1, indicating that adverse noncancer 
human health effects are unlikely for this receptor. 

6.5.3.2.2 Landfill Area 3 Adolescent Trespasser 

0-to-0.5-Foot Soil. The ILCR for the adolescent trespasser exposed to surface soil through 
direct contact is 3x10-8 . This is less than the 10-6 to 10-4 NCP acceptable cancer risk range and is 
thus regarded as negligible.  

The noncancer total HI for the adolescent trespasser exposed to soil collected from the 0-to-0.5-
foot interval and surface water is 0.008. This value is less than the target HI of 1, indicating that 
adverse noncancer human health effects are unlikely for this receptor. 

0.5-to-2-Foot Soil. The ILCR for the adolescent trespasser exposed to surface soil both 
through direct contact and inhalation is 2x10-8. This value is less than the low end of the NCP 
acceptable risk range and thus regarded as negligible.  

The noncancer total HI for the adolescent trespasser exposed to soil collected from the 0-to-0.5-
foot interval and surface water is 0.002. This value is less than the target HI of 1, indicating that 
adverse noncancer human health effects are unlikely for this receptor. 
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6.5.3.2.3 Landfill Area 3 Future Commercial/Industrial Worker 

0-to-0.5-Foot Soil. The ILCR for the hypothetical future commercial/industrial worker 
exposed to surface soil both through direct contact and inhalation is 9x10-8 . This is less than the 
10-6 to 10-4 NCP acceptable cancer risk range and thus regarded as negligible.  

The noncancer total HI for the future commercial/industrial worker is exposed to soil collected 
from the 0-to-0.5-foot interval is 0.01. This value is less than the target HI of 1, indicating that 
adverse noncancer human health effects are unlikely for this receptor. 

0.5-to-2-Foot Soil. The ILCR for the hypothetical future commercial/industrial worker 
exposed to surface soil both through direct contact and inhalation is 6x10-8. This is less than the 
10-6 to 10-4 NCP acceptable cancer risk range and thus regarded as negligible.  

The noncancer total HI for the future commercial/industrial worker exposed to soil collected 
from the 0.5-to-2-foot interval is 0.004. This value is less than the target HI of 1, indicating that 
adverse noncancer human health effects are unlikely for this receptor. 

6.5.3.2.4 Landfill Area 3 Future Recreational User 

0-to-0.5-Foot Soil. The ILCR for the hypothetical future recreational user exposed to surface 
soil both through direct contact and inhalation is 6x10-8 . This is less than the 10-6 to 10-4 NCP 
acceptable cancer risk range and thus regarded as negligible. 

The noncancer total HI for the future recreational user exposed to soil collected from the 0-to-
0.5-foot interval is 0.02. This value is less than the target HI of 1, indicating that adverse 
noncancer human health effects are unlikely for this receptor. 

0.5-to-2-Foot Soil. The ILCR for the hypothetical future recreational user exposed to surface 
soil both through direct contact and inhalation is 4x10-8 . This is less than the 10-6 to 10-4 NCP 
acceptable cancer risk range and thus regarded as negligible. 

The noncancer total HI for the future commercial/industrial worker exposed to soil collected 
from the 0.5-to-2-foot interval is 0.005. This value is less than the target HI of 1, indicating that 
adverse noncancer human health effects are unlikely for this receptor. 

6.5.3.2.5 Landfill Area 3 Future Construction Worker 

2-to-4-Foot Soil. Because none of the COPCs for the 2-to-4-foot interval have recognized 
carcinogenic effects, the cancer risks for construction worker exposure to this subsurface soil are 
regarded as negligible, which is defined by the NCP as less than 10-6 . 
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The noncancer total HI for the hypothetical future construction worker exposed to soil collected 
from the 2-to-4-foot interval is 0.03. This value is less than the target HI of 1, indicating that 
adverse noncancer human health effects are unlikely for this receptor. 

6.5.3.2.6 Landfill Area 3 Future Off-Site Landscape Worker 
The ILCR for the hypothetical future landscape worker exposed to nonpotable groundwater via 
incidental ingestion, dermal exposure, and inhalation of volatile organics during irrigation is 
2x10-6 (1.5x10-6, prior to rounding). This is near the low end of the 10-6 to 10-4 NCP acceptable 
cancer risk range. Virtually 100 percent of this risk is associated with the inhalation of VOCs 
released during irrigation. The individual contribution of each COPC, each assumed to be 
present in groundwater at the MDC, is less than 1x10-6 . 

The noncancer total HI for the future landscape worker exposed to groundwater is 0.001. This 
value is less than the target HI of 1, indicating that adverse noncancer human health effects are 
unlikely for this receptor. 

6.5.4 Lead Model Results for Landfill Area 1 
Lead was identified as a COPC for Landfill Area 1 soil that was collected from a depth range of 
2-to-4 feet bgs. Therefore, the ALM was run for Study Area 1 using the arithmetic mean lead 
concentration of 250 mg/kg for soil at this depth. The results of the ALM yielded a probability of 
0.0005 percent that the 10.0 micrograms per deciliter blood-lead level would be exceeded. This 
is well below the target probability of 5.0 percent, indicating that the average surface soil lead 
concentration currently meets the acceptability criterion for blood lead under an occupational 
scenario, including the short-term construction worker for which subsurface soil is evaluated in 
this BHHRA. 

Uncertainties Analysis 
The primary objective of the BHHRA is to characterize and quantify potential human health 
risks. However, these risks are estimated using incomplete and imperfect information that 
introduces uncertainties at various stages of the risk assessment process. Uncertainties associated 
with earlier stages of the risk assessment become magnified when they are concatenated with 
other uncertainties in the latter stages. Reliance on a simplified numerical presentation of dose 
rate and risk without consideration of uncertainties, limitations, and assumptions inherent in their 
derivation can be misleading. For example, the calculated ILCR for a given scenario “A” may be 
5x10-5 (within the NCP acceptable risk range) and that of scenario “B” given as 5x10-4 

(exceeding the NCP acceptable risk management range). However, if the uncertainties associated 
with scenario “B” span orders of magnitude and the ILCR is regarded as biased high, it is not 
unlikely that scenario “A” actually presents a higher risk of developing cancer. 
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The chief goal of this analysis is to evaluate uncertainties and present them in context of their 
potential impact on the interpretation of the risk assessment results and the types of 
environmental management decisions that may be based on these results. The uncertainty 
analysis does not exhaustively describe all potential uncertainties but presents those that have the 
largest implications for the interpretation of the risk assessment results. This analysis also 
overviews the types and, as applicable, the magnitude of the uncertainties at each stage of the 
risk assessment. Although the BHHRA includes generic uncertainties that are common to the 
state of human health risk assessment practice (e.g., additivity of health effects in the risk 
characterization), the overall focus of the Uncertainties Analysis is on the set of uncertainties that 
is peculiar to each of the site areas being evaluated, especially the site-specific uncertainties that 
have the greatest impact on the risk characterization results and/or the implication of these results 
on site management decisions.  

6.6.1 Types of Uncertainty 
Uncertainties in risk assessment are categorized into two general types:  1) variability inherent in 
the (true) heterogeneity of the data set, measurement precision, and measurement accuracy; and 
2) uncertainty that arises from data gaps. Estimates of the degree of variability tend to decrease 
as the sample size increases. This is because larger data sets are less impacted by individual 
samples/measurements and typically allow for greater accuracy. Uncertainty that arises from data 
gaps is addressed by applying models and assumptions. Models are applied because they 
represent a level of understanding to address certain exposure parameters that are impractical or 
impossible to measure (e.g., COPC concentrations in air that would result from groundwater use 
that has not yet occurred, or may never occur, at the site). Assumptions represent an educated 
estimate to address information that is not available (e.g., additivity of carcinogens). 

6.6.2 Sources of Uncertainty 
The following discussion provides an overview of general sources of uncertainty, with a focus on 
those sources that are most likely to affect the risk results, as they affect interpretation of the 
BHHRA results with respect to site management decisions. 

6.6.2.1 Sample Location Selection 
The placement of samples at Landfill Area 1 and Landfill Area 3 sites was based on historical 
information, using information from previous studies. The samples evaluated in the BHHRA 
tended to be within the waste disposal area, even though such areas are unlikely to have regular 
(e.g., daily or weekly) human use. Therefore, the selection of sample locations likely adds a 
conservative bias.  
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6.6.2.2 Exposure-Point Concentration Estimates 
Uncertainty is introduced in the statistical approach used to calculate the EPCs. As stated in the 
Human Health Evaluation Manual (Part A) (EPA, 1989a), the average concentration of the site 
should be used as the concentration term, generally with a 95 percent UCL used to account for 
the uncertainty of using a sample data set to estimate the true population mean concentration for 
the site. ProUCL Version 5.1 software (EPA, 2015) was used to calculate the EPCs. The 
calculation of the UCL can vary greatly with methodology. However, the general use of a UCL 
on all the data sets, even given the uncertainty as to whether a given method provides full 
coverage at 95 percent confidence, would result in general overestimation of the population 
mean and associated risks. Therefore, as intended by EPA (1989a) guidance, this practice of 
using the UCL as the EPC (note that the MDC is used as the EPC if the UCL exceeds the MDC) 
introduces bias that tends to overestimate the EPC and the resultant risk values. For groundwater, 
only the MDCs were used as the EPCs, and the MDC was used on sample sets in other media 
with fewer than 10 samples. This practice of using the MDC adds a conservative bias to the 
BHHRA, especially in the case of TRPH in Landfill Area 1 subsurface soil at the 2-to-4-foot 
interval, where the MDC was nearly 20 times greater than the next highest concentration in this 
interval. 

Additionally, the FDEP practice of evaluating each soil depth interval separately for risk adds a 
conservative bias. While it is likely that current receptor would mostly be exposed to soil in the 
0-to-0.5 interval, it would be unlikely for any receptor to be exposed only to soil in a single depth 
range below this shallow surface interval. This practice of evaluating single depth interval leads 
to smaller data sets, which leads to greater variability and, thus, larger (i.e. more conservative) 
UCL values that are used as EPCs. In some cases, it leads to data sets of less than 10 samples, for 
which the MDC must be used as the EPC per FDEP guidance, again introducing conservative 
bias. This is especially notable for TRPH in Landfill Area 1 subsurface soil from the 2-to-4-foot 
interval, where the MDC (used as the EPC) is nearly 20 times higher than the next highest TRPH 
concentration in any Landfill Area 1 soil sample. 

6.6.2.3 Site Relatedness 
Inorganic COPCs were evaluated for background. For site-related inorganic COPCs, it is noted 
that a portion of their concentration is associated with background conditions. This practice 
theoretically would tend to overestimate the level of site-related risk. However, risks were 
generally low for both Landfill Area 1 and Landfill Area 3 media. Those COPCs with risk levels 
greater than 1E-6 or an HI greater than 1 were organics in each case. When an organic compound 
was detected in site media, it was not subject to a background screen. This is a conservative but 
reasonable assumption.  
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6.6.2.4 Land-Use Assumptions/Receptor Selection 
Each of the current and hypothetical future land-use assumptions is regarded as highly 
conservative. Access to both landfill area is limited. Access to Landfill Area 1 is currently 
restricted by fences and gates to the north and east, and the Three Mile Swamp makes access to 
this site virtually impossible from the east, south, or west. Therefore, trespassing is currently 
likely to be negligible at Landfill Area 1. Landfill Area 3 is gated and is thus not accessible by 
vehicle, including bicycle, by the adolescent trespasser. Access is possible by foot, though it is 
noted that the nearest residence is more than 1 mile from either landfill. Yet the BHHRA 
conservatively assumes current weekly exposure to an individual over a 10-year period. 
Similarly, it is assumed that the current maintenance worker is at each landfill areas for a full day 
each week over a 25-year period, even though workers are present at these areas only 
periodically for tree/brush removal or, in the northeastern portion of Landfill Area 1, occasional 
mowing. For recreational use, such as a sports field, substantial fill would need to be imported to 
cover the buried debris. This would likely result in little exposure to existing soil. 

The establishment of a commercial or industrial facility at either of the landfill areas is highly 
doubtful, as FDEP (2011) recommends against placing utilities (e.g., water or sewage) even 
within 200 feet of a landfill. Such digging would be difficult given the presence of the buried 
debris. This would seemingly preclude a construction worker from digging at the site, yet the 
BHHRA conservatively assumes a 6-month construction project at each landfill area. These 
receptors were selected as standard default receptors, consistent with FDEP (2005c) and EPA 
(2014a,b) guidance, but are likely implausibly conservative given the site-specific conditions at 
the two landfill areas. 

Although it is plausible that groundwater in the general vicinity of the landfill areas could be 
used for irrigation, it is regarded as unlikely that a pumping well would be placed in close 
proximity to a landfill. Therefore, the assumption that landscape worker will be exposed to 
groundwater pumped from the immediate vicinity of a landfill area for irrigation is conservative. 

6.6.2.5 Exposure Assumption Values 
Under the RME assumption, the exposure assumption values used in the exposure assessment are 
selected to represent either an upper bound (e.g., 95th percentile) or mid-range value, depending 
on the particular parameter. Mathematically combining these terms in exposure equations is 
generally thought to result in decidedly conservative exposure estimations (Cogliano, 1997; 
Burmaster and Harris, 1993). However, this is a comment on the exposure assumptions of the 
practice of human health risk assessment in general, rather than any specific assumptions 
regarding this BHHRA in particular. For the Landfill Area 1 and Landfill Area 3 BHHRA, the 
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decided conservativeness of the default receptors and default land-use assumptions (Section 
6.2.4) is inter-related with the conservativeness of applying default exposure assumption values 
(EPA, 2014b) to these two landfill sites.  

6.6.2.6 Use of Soil-to-Air Concentration Models 
Concentrations of COPCs in air were not measured (and in most cases cannot reasonably be 
measured) but were calculated based on models, which use the EPC of the measured 
environmental media as input values. Soil-to-air model calculations and assumptions are 
included in Appendix F-4. There are considerable uncertainties in the use of these models, 
largely associated with a general lack of corresponding empirical data to confidently support 
their use. Uncertainties associated with each of these models is briefly discussed in the following 
paragraphs. These models, presented in Section 6.3.4.2, include the fugitive dust particulate 
emission model (Equation 2), the particulate emission model used for construction site (Equation 
3), and the soil-to-air volatilization model (Equation 4) 

The particulate emission model used for wind erosion of soil surface is based on an unlimited 
reservoir of soil using a conservative default aggregate particle size and friction velocity (EPA, 
1996) and an assumed ground cover of 50 percent (most of the site is currently covered with 
vegetation). Although this model introduced a conservative bias, the inhalation pathway via 
fugitive dust contributed negligibly to overall exposure. Therefore, use of this model had a 
negligible impact on overall uncertainty of the exposure/risk estimates. 

The particulate emission model described for construction scenarios by EPA (2002b) was used 
for the construction worker scenario. Use of this model is highly uncertain for future land use 
where no specifics can be known about construction; this considerable uncertainty is recognized 
by EPA (2002b). The input parameters for this model include the site acreage and vehicle traffic. 
Currently, there is virtually no vehicle traffic over unpaved areas or construction activities at 
either of the sites. Therefore, the selection of parameters is based on the EPA (2002b) example 
and conservative professional judgment with respect to the size and duration of any construction 
operation at the separate landfill areas, and how these might affect the number and size of 
construction vehicles. Because of these substantial uncertainties associated with the model, it 
cannot be ascertained whether these uncertainties generally introduce a high bias or low bias. 
However, at Landfill Area 1 and Landfill Area 3, where future construction activities are highly 
unlikely, use of this model adds a conservative bias. However, the contribution to overall risk for 
the relevant COPCs in subsurface soil via inhalation of construction dust was generally minimal. 
Therefore, use of this model had a very minor impact on overall uncertainty of the exposure/risk 
estimates. 
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The model to calculate the soil-to-air volatilization factor is dependent on climatic/weather 
conditions and soil properties. Use of this model had a large impact on estimated noncancer 
hazard (HI of TRPH=4, 30 percent of which is associated with inhalation) for the Landfill Area 1 
construction worker exposed to soil from the 2-to-4-foot depth interval. This model is highly 
dependent on environmental factors and the effect of chemical-specific values such as the 
Henry’s Law constant diffusivities in air/water, the soil-water partition coefficient, and the 
binding of chemicals to soil, among other factors. In the case of TRPH, this uncertainty is 
multiplied because TRPH is by definition a mixture of unknown composition. In the BHHRA, 
the mixture was assumed to be composed of low molecular weight aromatic compounds, which 
is regarded as conservative with respect to volatility. If the actual TRPH present at the site is not 
similar to the composition assumed in the BHHRA, the resulting modeled air concentration may 
be orders of magnitude lower. If the actual TRPH present at the site is composed primarily of 
high molecular weight compounds as expected and as corroborative evidence suggests (see 
discussion in Section 6.5.3.1.5), the model may not apply because high molecular weight TRPH 
compounds are regarded as having negligible volatility. 

6.6.2.7 Toxicity Assessment 
Uncertainties associated with the toxicity assessment include those regarding development of the 
health effects criteria values, the classification of potential carcinogenicity, the extrapolation of 
exposure route-specific toxicity values to other routes of exposure, and the extrapolation of toxic 
effects observed in animal studies to potential adverse effects in humans. A general summary of 
these uncertainties is provided in the following paragraphs, followed by a discussion of the 
TRPH toxicity assessment values that are specifically related to uncertainties associated with the 
BHHRA. 

The development of health effects criteria for noncancer effects involves considerable 
professional judgment. An uncertainty factor of up to 10 may be applied to a toxicologically 
identified benchmark dose or concentration to address the unknown regarding each of the 
following (EPA, 1989b):  lowest-observed-adverse-effects level (LOAEL) to no-observed-
adverse-effects level (NOAEL), subchronic-to-chronic extrapolation, route-to-route 
extrapolation, and species-to-species extrapolation. A “modifying factor” of 10 or less is likewise 
applied in the development of RfDs and RfCs, using professional judgment. This modifying 
factor is intended to address gaps in the database and steepness of the dose-response curve. In 
practice, the overall uncertainty factor, derived by multiplying the individual uncertainty factors 
by the modifying factor, associated with RfD and RfC values may span up to four orders of 
magnitude. 
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The EPA weight-of-classification system for carcinogens is used to examine and classify 
chemical agents with respect to their carcinogenic potential. Most EPA potential carcinogens are 
classified based on animal data, without sufficient human data to support a causal association 
(i.e., Group B2; refer to Section 4.1). Also, the linearized multistage (LMS) mathematical model 
was used to extrapolate values from relatively high-dose rodent studies to relatively low-dose 
human exposures in the development of SFs for these compounds; the LMS model is the subject 
of much controversy. Thus, the LMS approach used to develop SFs, combined with other 
assumptions, tends to overestimate potential risks.  

Overall, the toxicity values, assuming similar effects between humans and test species, tend to 
result in overestimates of noncancer hazards or cancer risks. However, it is possible that a given 
chemical can elicit a toxic response in humans that is not observed in the laboratory species 
studied, or that humans may be more sensitive to a given chemical. In these instances, it is 
possible for the use of the toxicity values to result in underestimates of risks/hazards.  

Also, chronic RfDs were used for the construction worker, even though the assumed exposure 
duration is actually a subchronic period (i.e., less than 10 percent of lifetime). Thus, use of the 
chronic RfDs may add an additional conservative bias to estimations of noncancer risk. 

TRPH. With respect to TRPH, there is a high level of uncertainty in the RfD values that affects 
this BHHRA. The HI of TRPH for the Landfill Area 1 construction worker exposed to soil at a 
depth of 2 to 4 feet was calculated as a value of 4, assuming that 100 percent of the TRPH 
present in soil is present as low molecular weight aromatics. As described in Section 6.4.2, the 
toxicity values for low molecular weight aromatic TRPH were used in the BHHRA for 100 
percent of the TRPH detected because the low molecular weight aromatic values are the most 
conservative.  However, low molecular weight TRPH compounds readily volatilize from soil 
(ATSDR, 1999). Volatilization of these low molecular weight compounds would be expected at 
Landfill Area 1, especially given the warm subtropical climate and the passing of decades since 
materials were disposed of at the site; volatilization of TRPH in this range is corroborated by the 
lack of detection of low molecular weight aromatics present such as benzene, ethylbenzene, 
toluene, and xylenes. Medium molecular weight aliphatic and aromatic compounds of C22 and 
lower are readily biodegradable (ATSDR, 1999). Note that based on a comparison of the 
summed EPCs for the medium molecular weight PAHs to the TRPH EPC, the medium 
molecular weight PAH compounds would comprise only about 8 percent of the TRPH 
concentration in Landfill Area 1 subsurface soil collected from a depth of 2 to 4 feet (Section 
6.5.3.1.5). Thus, it is expected that after decades since disposal, a majority of the TRPH 
compounds present in Landfill Area 1 soil are the more persistent, high molecular weight 
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aromatics and aliphatics (i.e., >C22). The observation that the concentrations of low and medium 
weight petroleum hydrocarbon compounds in Landfill Area 1 surface soil are a small fraction of 
the TRPH concentration provides evidence that the TRPH mixture in Landfill Area 1 subsurface 
soil is composed of larger molecular weight compounds rather than the low or medium weight 
compounds. 

The current RfDo values for high molecular weight aliphatic TRPH and high molecular weight 
aromatic TRPH are 4E-2 mg/kg-day and 3E+0 mg/kg-day, respectively (EPA, 2009c). These 
higher molecular weight aliphatic and aromatic TRPHs thus have RfDo values which are, 
respectively, 10 times and 750 times greater (i.e., less toxic) than the RfDo for low molecular 
weight aromatic compounds (4E-3 mg/kg-day) that was used in the BHHRA for TRPH. Also, the 
inhalation pathway is not evaluated for the higher molecular weight TRPH compounds because 
their contribution to this pathway is regarded by EPA as negligible. 

6.6.2.8 Risk Characterization 
The uncertainties of risk characterization incorporate the uncertainties of all of the previous risk 
assessment steps described in the previous sections. Additionally, at the risk characterization 
step, it is assumed that the effects of simultaneous exposures to multiple carcinogens at a site are 
additive. Likewise, it is assumed that noncancer effects of contaminants are additive if they have 
a similar mechanism of toxicity. In risk assessment practice, it is assumed that the effects of 
chemicals that affect the same target organ are additive unless chemical-specific information 
would dictate otherwise. However, chemicals in combination may act additively, synergistically, 
or antagonistically or not influence one another at all. Therefore, depending on the interactive 
effects (if any), the risk characterization approach to multiple contaminants may lead to either 
underestimates or overestimates of potential risk or hazard. 

In the case of TRPH in Landfill Area 1 subsurface soil, there is a high level of uncertainty in 
several areas of the risk characterization process; in each of these areas the BHHRA is based on 
conservative assumptions. These conservative assumptions that become multiplied together 
include the following: 

● Sample Location Selection (Section 6.2.1). The subsurface soil sample with 
the MDC was collected within the landfill. FDEP (2011) guidance recommends that 
no buried utilities be installed within 200 feet of a landfill. 

● Exposure Point Estimates (Section 6.3.4.1). The MDC was used as the EPC 
because of small samples size. The MDC was almost 20 times greater than the sample 
with the second highest concentration of TRPH. 
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● Land Use Assumptions (Section 6.3.2). The assumption that construction 
affecting the subsurface soil will occur within either landfill area is doubtful. Again, 
FDEP (2011) guidance recommends that no buried utilities be installed within 200 
feet of a landfill and these landfill areas have large quantities of buried debris that 
would complicate digging efforts. 

● Exposure Assumption Values (Section 6.3.2.4). A 6-month, 5-day-per-week 
construction duration at the landfill is regarded as conservative, when construction in 
such areas is inappropriate. 

● Use of Soil-to-Air Volatilization Model (Section 6.3.4.2). The model’s 
inherent uncertainties associated with a lack of empirical data multiplied by orders of 
magnitude of uncertainty with respect to chemical-specific values to use for the 
TRPH mixture present in Landfill Area 1 subsurface soil. 

● Toxicity Assessment (Section 6.4.6). Orders of magnitude differences exist in 
the toxicity values of different TRPH mixtures. The low molecular weight aromatic 
TRPH toxicity values used in the BHHRA produce the lowest (most health 
protective) risk-based values. However, it is unlikely that the TRPH present in 
Landfill Area 1 soil includes high percentages of the low molecular weight volatile 
aromatic (or aliphatic) TRPH components as is evidenced by the relatively low 
concentrations of low and medium weight petroleum hydrocarbons detected in 
Landfill Area 1 soil. As discussed in Section 6.5.3.1.4, it is expected that a large 
percentage of the TRPH in Landfill Area 1 soil is composed of the nonvolatile, more 
persistent high molecular weight aliphatic and aromatic TRPH compounds. The high 
molecular weight aliphatic compounds are 750 times less toxic via the oral/dermal 
pathway than are the low molecular weight aromatic TRPH compounds that were 
assumed to comprise 100 percent of the TRPH detected in the BHHRA. The high 
molecular weight aromatic compounds are 10 times less toxic via the oral/dermal 
pathway than the low molecular weight aromatic TRPH compounds used in the 
BHHRA. 

Because the TRPH high molecular weight compounds are regarded as contributing only 
negligibly to the inhalation pathway, no RfDi values have been derived for either high molecular 
weight aliphatic or high molecular weight aromatic compounds. As a result, no inhalation 
pathway HQ is calculated for the high molecular weight TRPH compounds. The oral/dermal HI 
value calculated in the BHHRA for the construction worker exposed to Landfill Area 1 soil at a 
depth of 2 to 4 feet is 2.87 (Table F-1.10 of Appendix F). This HI was calculated assuming that 
all TRPH is composed of low molecular weight aromatic compounds. If the TRPH were 
composed entirely of the high molecular weight aliphatic compounds, the resulting TRPH HI 
would be 0.0038. If the TRPH were composed entirely of high molecular weight aromatic 
compounds, the resulting TRPH HI would be 0.287. In either case, the HI value would be less 
than 1, indicating that adverse health effects are regarded as unlikely.  
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Also, calculated SCTL values based on specific aliphatic and aromatic carbon-range fractions are 
provided in Appendix C of FDEP (2005c). The highest carbon-range fraction calculated by 
FDEP is for aliphatics is C16 to C35, and the highest carbon-range fraction calculated for 
aromatics is C21 through C35. Both of these ranges include the C23 and greater range described 
by ATSDR (1999) as being less biodegradable. The industrial SCTL for C16 to C35 aliphatics is 
280,000 mg/kg, and the industrial SCTL for C21 to C35 aromatics is 40,000 mg/kg. The MDC 
for TRPH in Landfill Area 1 soil at a depth of 2 to 4 feet is 4,520 mg/kg. This value is 60 times 
less than the calculated SCTL for aliphatic TRPH compounds and an order of magnitude less 
than the calculated SCTL for aromatic TRPH compounds in this range. Therefore, under an 
industrial scenario the TRPH fractions expected to contribute most to the TRPH currently 
present at Landfill Area 1 (i.e., high molecular weight aliphatic and aromatic) would be unlikely 
to present an adverse health effect. Note that no industrial or any other land use is proposed for 
the two landfill areas that would result in the exposure of any receptor to Landfill Area 1 soils 
subsurface (2 to 4 feet bgs) soils. 

Summary and Conclusions 

6.7.1 Landfill Area 1 

Current Receptors, Soil and Surface Water. Based on the human health risk evaluation of 
Landfill Area 1, potential cancer risks to current receptors are either at or below the low end of 
the NCP 10-6 to 10-4 acceptable cancer risk range. This is based on the evaluation of surface soil 
(both depth intervals) exposure to the current/future maintenance worker and adolescent 
trespasser, and also on the combined surface soil and surface water exposure for the trespasser. 
Similarly, the HI values for both current/future receptors are less than the target value of 1, 
indicating that adverse noncancer health effects are unlikely for either of these receptors. 

Hypothetical Future Receptors, 0 to 0.5 foot bgs Soil. With respect to the hypothetical 
future receptors exposed to soil at a depth range of 0 to 0.5 foot bgs, the commercial/industrial 
worker had an ILCR of 10-6, which is just slightly above the low end of the NCP acceptable 
cancer risk range. The recreational user had an ILCR of 1x10-6, which equals the low end of this 
range. The individual contribution of each COPC is less than 1x10-6. The HI values for both of 
these receptors were less than the threshold value of 1, indicating that adverse noncancer health 
effects are unlikely for either receptor. 

Hypothetical Future Receptors, 0.5 to 2 feet bgs Soil. With respect to the hypothetical 
future receptors exposed to soil at a depth range of 0.5 to 2 feet bgs, the commercial/industrial 
worker had an ILCR of 5x10-6 and the recreational user had an ILCR of 3x10-6; both values are 
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toward the lower end of the NCP acceptable cancer risk range. Aroclor 1260 is the only COPC 
with an individual ILCR that is greater than the low end of the NCP acceptable range. Aroclor 
1260 was evaluated at the MDC (5.0 mg/kg), which was 50 times higher than the second highest 
concentration, which would result in a negligible ILCR value. Because only one sample had an 
elevated concentration of Aroclor 1260, it is likely that the ILCR values for these receptors are 
biased substantially high with respect to cancer risk associated with exposure to this soil depth. 
The HI value for neither of these receptors was greater than the threshold value of 1, indicating 
that adverse noncancer health effects are unlikely for either receptor. 

Hypothetical Future Construction Worker, 2 to 4 feet bgs Soil. The hypothetical 
construction worker assumed to be exposed to subsurface soil at a depth range of 2 to 4 feet bgs 
had an ILCR of 2x10-6, which is near the low end of the NCP acceptable cancer risk range. Most 
of this is associated with BaP (ILCR=10-6). The individual ILCR values of all other COPCs were 
negligible. 

The noncancer total HI for the hypothetical future construction worker exposed to soil collected 
from the 2-to-4-foot interval is 5. This value exceeds the target HI of 1, indicating that adverse 
noncancer human health effects are not regarded as unlikely for this receptor. The only COPC 
with an individual HI that exceeds 1 is TRPH, which has individual HI of 4. It is noted that the 
EPC is based on the MDC of 4,520 mg/kg, which is more than an order of magnitude greater 
than the next highest concentration, which is 256 mg/kg at location LF1SB14. Section 6.6.2.8 
describes the many uncertainties associated with TRPH with respect to the composition of the 
TRPH mixture found in Landfill Area 1 soil at 2 to 4 feet bgs, the toxicity and volatility of the 
mixture in comparison to the conservative values used in the BHHRA, and the conservativeness 
of the soil-to-air volatility model used to estimate the air concentration. Based on the age of the 
TRPH (i.e., decades), it is likely that the TRPH present at Landfill Area 1 is largely composed of 
high molecular weight, nonvolatile compounds. The actual air concentration and toxicities of the 
volatile TRPH present are likely to be much lower, which would result in an HI that is 
correspondingly lower than estimated in this BHHRA, perhaps by orders of magnitude. If the 
TRPH were composed entirely of the more persistent, high molecular weight aliphatic and/or 
aromatic compounds, adverse health effects to the hypothetical construction worker would be 
regarded as unlikely because the HI values calculated using toxicity values for the high 
molecular weight TRPH compounds would be less than a value of 1. 

Additionally, the HI is based on soil samples collected from within Landfill Area 1. Per the work 
plan, only soil samples collected outside of the perimeter of the landfill were to be evaluated for 
risk. However, areas outside of the waste material had a shallower water table that prevented the 
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collection of usable soil samples within the 2 to 4-foot range. Soil samples from the 2 to 4-foot 
interval were thus not collected in these areas. Therefore, the subsurface soil samples within 
Landfill Area 1 were conservatively evaluated. Construction worker exposure to the 2-to-4-foot 
soil within the Landfill Area 1 boundary is not regarded as plausible, which is the reason that the 
BHHRA work plan did not include these samples. Given the use of the property as a landfill, no 
future exposure is expected for any human receptor. 

Hypothetical Future Construction Worker, 4 to 6 feet bgs. The hypothetical 
construction worker assumed to be exposed to subsurface soil at a depth range of 4 to 6 feet bgs 
had an ILCR that was less than the NCP acceptable cancer risk range. 

The noncancer total HI for the hypothetical future construction worker exposed to soil collected 
from the 4-to-6-foot interval is 0.2, of which 100 percent was associated with TRPH. This value 
is less than the target HI of 1, indicating that adverse noncancer human health effects are 
unlikely for this receptor. 

Hypothetical Future Off-Site Landscape Worker, Groundwater. Because none of the 
Landfill Area 1 groundwater COPCs have recognized carcinogenic effect, the ILCR for the 
hypothetical future landscape worker assumed to use groundwater for irrigation is regarded as 
negligible. The noncancer HI value for this receptor was less the threshold value of 1, indicating 
that adverse noncancer health effects are unlikely for Landfill Area 1 groundwater use as 
irrigation water. 

6.7.2 Landfill Area 3 
The cancer risks for all receptors exposed to Landfill Area 3 surface and subsurface soil are less 
than the NCP acceptable cancer risk range of 10-6 to 10-4. Therefore, cancer risks associated with 
exposure to surface soil and subsurface soil are regarded as negligible for all receptors. The HI 
values for all soil receptors are less than the target value of 1, indicating that adverse noncancer 
health effects are unlikely for any of these receptors. 

With respect to Landfill Area 3 groundwater, the ILCR for the hypothetical future landscape 
worker assumed to use groundwater for irrigation is 2x10-6 (1.6x10-6, prior to rounding). This is 
near the low end of the NCP acceptable cancer risk range. All of the individual COPCs had 
ILCR values that are less than 1x10-6. The noncancer HI value for this receptor was less the 
threshold value of 1, indicating that adverse noncancer health effects are unlikely for Landfill 
Area 3 groundwater use for irrigation. 
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7.0 Screening-Level Ecological Risk Assessment 

A SLERA was performed for Landfill Areas 1 and 3 to evaluate the potential for adverse effects 
to ecological receptors posed by site-related constituents detected in media. The SLERA was 
conducted in accordance with the Florida Ecological Risk Assessment Guidance Document 
(FDEP, 2014), and the EPA Ecological Risk Assessment Guidance for Superfund: Process for 
Designing and Conducting Ecological Risk Assessments (EPA, 1997b), known as the “Process 
Document.” Other supplemental guidance (e.g., EPA [2001]) was also be incorporated and 
followed, as appropriate. 

The SLERA methodology followed the eight-step risk assessment process presented in the 
Process Document (EPA, 1997b) (Figure 7-1). The SLERA consists of Steps 1 through the first 
part of Step 3, often referred to as “Step 3a” (U.S. Navy, 1999; 2012), which is approximately 
equivalent to a Tier I evaluation under the FDEP (2014) ecological risk assessment guidance, 
with some elements of a Tier II evaluation included (e.g., food chain modeling based on 
conservative assumptions) to assist in refining the list of COPECs that may require further 
investigation. Thus, the SLERA includes the following steps: 

● Step 1:  Problem formulation 
● Step 2:  Preliminary exposure estimate and risk calculation 
● Step 3a:  COPEC refinement. 

The first two steps include an initial screen to identify COPEC. Because of the highly 
conservative assumptions used in this initial screen, some chemicals identified as COPECs may 
not pose an unacceptable risk. Following the initial COPEC screen, multiple lines of evidence 
were used as part of a COPEC refinement step in Step 3a. At the conclusion of the SLERA, a 
recommendation was made as to whether further investigation or action is necessary to address 
COPECs. Further action may entail moving forward to the next step of the ecological risk 
assessment process (i.e., proceed to a baseline ecological risk assessment [BERA]), or decreasing 
or removing the concentrations of a chemical responsible for the unacceptable risk via 
remediation. Alternatively, if there is sufficient evidence to indicate that the potential for adverse 
ecological effects is minimal, a recommendation for no further action may be presented. 

Facility Description 
Section 1.2 of this RI presents a description of the LFNAS property, as well as a detailed 
description of Landfill Area 1 and Landfill Area 3. Landfill Areas 1 and 3 are approximately 6.2 
and 7.4 acres in size, respectively, inactive, and heavily vegetated by a mixture of grasses, shrubs 
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and trees. Three Mile Swamp is adjacent to Landfill Area 1 to the south and east and located 
approximately 400 feet east and northeast of Landfill Area 3. 

7.1.1 Ecological Description 
Landfill Area 1 covers approximately 6.2 acres of land near the southeastern corner of the 
LFNAS property. The site is currently inactive and is bordered to the north by Wildwood Road 
and a drainage swale paralleling the road; to the south and east by Three Mile Swamp (a cypress 
wetland); and to the west by a low, flat, wooded area that contains standing water during the 
rainy season and connects with Three Mile Swamp. The topography of Landfill Area 1 varies 
depending upon location. The eastern and southern edges and western portion of the landfill are 
relatively flat, with little relief. Just inside the eastern and southeastern boundaries, debris is 
mounded. The surface of the eastern one-half to two-thirds of the landfill supports mostly 
grasses, scrub vegetation, and a few trees. The eastern edge of the landfill slopes downward to 
the east and south toward the wetland area, which is dominated by cypress trees and low 
vegetation common to wetlands in the southeastern U.S. The southwestern area of the landfill is 
low and relatively flat as the ground surface slopes downward to the east and south from the high 
central portion of the landfill. The southeastern and southwestern edges of the landfill are 
covered mostly with grasses and low vegetation common near wetland areas. The south-central 
part of the landfill is densely vegetated with cypress trees and vines. The central and west-central 
portions of the landfill are dominated by thick vegetation such as trees, brush, and scrub. 
Mounded debris is common here. The western portion of the landfill is fairly flat and supports a 
dense canopy of trees. Surface debris is common here, especially to the south. Three Mile 
Swamp accepts runoff from the southern, eastern, and to a lesser extent, western portions of the 
landfill. Due to the relief of the site, rainwater generally does not pond on the surface. The 
exception is the western portion of the landfill, which collects water during heavy rain events. 
During the wet season, the western part of the landfill contains standing water that often merges 
with Three Mile Swamp. Runoff flowing north from the top of the landfill drains into the 
drainage ditch located just north of Wildwood Road. The drainage swale and portion of Three 
Mile Swamp that borders the landfill generally contain water for approximately 8 months of the 
year. 

Landfill Area 3 covers approximately 7.4 acres of land at the southern edge of the LFNAS 
property. The landfill is inactive and is bounded on the north, west, and east by a thick cover of 
trees. Topography of the site is relatively flat, with a slight slope to Three Mile Swamp, which is 
located approximately 400 feet east and northeast of the landfill. The southern edge of Landfill 
Area 3 is bordered by a dirt access road. Currently, the landfill is heavily wooded with trees and 
undergrowth. Prior to the end of 2001, the eastern edge of Landfill Area 3 was cleared of larger 
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timber from the bend in the access road to the northeast. The removal of timber in these areas has 
allowed more sunlight to reach the ground surface, which resulted in the growth of grasses and 
thick scrub vegetation. Portions of the landfill where this has occurred are now nearly 
impenetrable, as is the northeast corner of the landfill where cutting debris has been piled. 
Overall, the landfill area is relatively flat; however, three mounded areas are located within the 
estimated boundaries of Landfill Area 3. The mounds are approximately 3 to 5 feet high, and 
their origin is unknown. There are depressions that previously supported two small ponds on site 
but are now typically dry. A seasonally wet ditch area with intermittent standing water is located 
approximately 120 feet southeast of the landfill boundary. These two pond depressions have a 
combined area of less than 0.1 acre. 

The relative lack of human presence at the two landfills combined with the available shelter and 
foraging habitat provided by the mixed grassland and forest cover make the area moderately 
attractive to wildlife receptors. However, the relatively small size of the land parcels likely 
reduces the potential for local populations of ecological receptors to be regularly exposed to any 
site-related contaminants that may be present. 

Landfill Areas 1 and 3 are located in a relatively undeveloped portion of the facility, and habitat 
types adjacent to the site are similar to the site itself (e.g., piney woods, moderately dense 
understory, etc.). Regionally, according to the Florida National Areas Inventory (http://fnai.org), 
Green Coves Springs Nature Preserve, a 123 acre conservation area, is located approximately 0.5 
mile to the northwest of the LFNAS boundary. Also, the Bayard Conservation Area, a 10,000-
acre preserve managed by the St. Johns River Water Management District, abuts LFNAS to the 
east, southeast, and south.  

According to the National Wetland Inventory (NWI) maps for the area (U.S. Fish and Wildlife 
Service, 2016), there are no designated wetlands at either Landfill Area 1 or Landfill Area 3. 
However, it should be noted that the accuracy of NWI maps is limited, especially in relatively 
flat landscapes such as LFNAS, because minor depressions often contain isolated wetlands not 
easily identified through aerial photograph interpretation (the process used by the U.S. Fish and 
Wildlife Service in preparing NWI maps). Three Mile Swamp is situated between the two former 
landfill areas. 

A standard biodiversity data report for the LFNAS and surrounding areas was obtained from the 
Florida Natural Areas Inventory (FNAI) to provide documentation of sensitive ecological 
resources at LFNAS sites (FNAI, 2016). The biodiversity report summarizes rare or sensitive 
species and natural communities that are documented in the area of concern. In addition to 
documented occurrences, the FNAI report presents rare and natural communities that may be 
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present based on habitat and species range models. No sensitive species are documented as being 
present within the LFNAS boundary. However, seven sensitive species have documented 
occurrences in the vicinity (i.e., within approximately 1.5 miles) of the site: 

Common Name Scientific Name Conservation Status 

Bartram’s Ixia Calydorea coelestina State Endangered 

Canby’s Wild Indigo Baptisia calycosa State Endangered 
Florida Black Bear Ursus americanus floridanus Imperiled sub-group in Florida 
Gopher Tortoise Gopherus polyphemus State Threatened 

Green Cove Springsnail Floridobia porterae Imperiled globally and in 
Florida due to rarity 

Pineland Scurfpea Orbexilum virgatum State Endangered 
Snail Bullhead Ameiurus brunneus Very rare or local in Florida 

Also, FNAI habitat models indicate that a number of state and federally listed species have a 
“Likely” (five species), or “Potential” (36 species) presence on or near the LFNAS property. 
Approximately half of the property (primarily in the less developed southern and western 
portions of the facility) is designated as “Rare Species Habitat,” which are areas that FNAI 
habitat models indicate may support one or more sensitive species native to the area. Both 
Landfill Area 1 and Landfill Area 3 are located within this Rare Species Habitat designation. 

7.1.2 Results of Previous Investigations 
As described in Chapter 2.0, several previous investigations have been performed at Landfill 
Areas 1 and 3. The most recent ecological risk investigation was a SLERA performed as part of 
the 2004 Landfill Area 1 and Landfill Area 3 RI (Shaw, 2004a). The Landfill Area 1 SLERA 
identified 10 organic chemicals in soil as COPECs requiring additional evaluation, including 
four PAHs (benzo[a]pyrene, fluoranthene, phenanthrene, and pyrene), four pesticides (4,4’-
DDD, 4,4’-DDE, 4,4’-DDT, and dieldrin), and two PCBs (Aroclor 1254 and Aroclor 1260). One 
pesticide (4,4’-DDE) and two PCBs (Aroclor 1254 and Aroclor 1260) in sediment were also 
recommended for further evaluation. Ecological risk associated with chemicals detected in 
surface water was considered acceptable, and no chemicals in that medium were recommended 
for additional consideration. For Landfill Area 3, two chemicals in sediment (iron and Aroclor 
1260) were recommended for further evaluation. Ecological risk associated with chemicals 
detected in surface water and soil was considered acceptable, and no chemicals in those media 
were recommended for additional consideration. The SLERA recommended that additional 
investigation of these chemicals was warranted to determine if they should be classified as 
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COCs. A re-evaluation of ecological risk using food chain modeling and the consideration of less 
conservative exposure assumptions was also recommended (Shaw, 2004a). 

The previous RI results were used to inform the sampling events that have been performed at the 
sites since 2004. The current SLERA provides a re-evaluation of all media (e.g., soil, surface 
water, and sediment) at both landfill areas using updated screening values and risk assessment 
practices to generate a comprehensive analysis of the potential for ecological risk at Landfill 
Areas 1 and 3. The current SLERA also includes the food chain modeling that was recommended 
in the 2004 RI. All available data were evaluated for use in the SLERA. A combination of 
historical and current samples was used for the evaluation.  

Scope and Objectives 
The SLERA provides an estimate of the potential for adverse ecological effects associated with 
suspected releases at Landfill Area 1 and Landfill Area 3 using all appropriate and representative 
data from the site. The results of the SLERA contribute to the overall characterization of the site 
and are used to determine the need for additional investigations or to develop, evaluate, and 
select appropriate remedial alternatives. The SLERA was performed following guidelines 
outlined in ecological risk assessment guidance documents, including the following: 

● Florida Ecological Risk Assessment Guidance (FDEP, 2014) 

● Ecological Risk Assessment Guidance for Superfund:  Process for Designing and 
Conducting Ecological Risk Assessments (EPA, 1997b) 

● Tri-Service Procedural Guidelines for Ecological Risk Assessments (Wentsel et al., 
1996) 

● The Role of Screening-Level Risk Assessments and Refining Contaminants of Concern 
in Baseline Ecological Risk Assessments (EPA, 2001).  

The primary objective of the SLERA is to evaluate the potential for adverse effects to ecological 
receptors from suspected releases. This objective is met by characterizing the ecological 
communities in the vicinity of Landfill Area 1 and Landfill Area 3, determining the contaminants 
present, identifying pathways for receptor exposure, and estimating the magnitude and the 
likelihood of potential adverse effects to identified receptors. The SLERA addresses the potential 
for adverse effects to the vegetation, terrestrial invertebrates, wildlife, threatened and endangered 
species, and wetlands or other sensitive habitats associated with Landfill Area 1 and Landfill 
Area 3. As recommended by FDEP (2014) guidance, both chemical and non-chemical stressors 
(e.g., pH thermal inputs to the environment) are considered; however, no non-chemical stressors 
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were identified at Landfill Area 1 and Landfill Area 3, and the focus of the SLERA is on 
chemical stressors detected in site soil. 

Concentrations of chemicals measured in soil were used to perform the SLERA. A problem 
formulation was performed (Section 7.3) that describes the ecological condition at the site, 
determines if ecological receptors or habitat is present at the site that could result in exposure to 
chemical contamination, and presents a site ecological conceptual model describing 
contamination sources and potential exposure pathways for ecological receptors. A preliminary 
risk calculation (Section 7.4) provides an initial determination of whether chemicals are present 
at concentrations that could result in toxicity. Initial COPECs were selected in soil using the 
results of the preliminary risk calculation as well as other criteria that assist in identifying the list 
of site-related chemicals that have the potential to result in adverse effects to ecological receptors 
(Section 7.5). The problem formulation and preliminary risk calculation represent Steps 1 and 2 
of the 8-Step ecological risk assessment process (Figure 7-1). If no COPECs are identified, the 
SLERA process concludes following the preliminary risk calculation. Otherwise, the process 
continues to Step 3a, COPEC refinement (Section 7.6). The COPEC refinement includes a 
second comparison to benchmarks using a more realistic EPC, such as the 95 percent UCL, to 
evaluate organisms at the base of the food chain, and also uses a food chain model to determine 
if chemicals present in site media are a potential risk to bird and mammal species representative 
of the various foraging guilds likely to be present at the site. The food chain model consists of 
exposure characterization, ecological effects characterization, and risk characterization. 
Additional lines of evidence are used in the COPEC refinement as well, including consideration 
of the spatial distribution of COPECs, their relative magnitude of exceedance of chemical 
benchmarks, and other factors that may more fully inform risk managers and project 
stakeholders. Uncertainties inherent in the risk assessment process are presented for 
consideration by risk managers (Section 7.7). The final section of the SLERA provides the 
summary and conclusions of the risk assessment (Section 7.8).  

The completed SLERA concludes the FDEP Tier I ecological risk assessment process. Following 
review of the SLERA, a scientific/management point is reached among stakeholders, wherein it 
is determined if additional action or investigation is needed to address identified hazards or 
uncertainties associated with COPECs in any media. 

Screening-Level Problem Formulation 
The goal of the screening-level problem formulation is to develop an ecological site conceptual 
model (ESCM) for the site that addresses the following: 
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● The environmental setting 
● The contaminants known or suspected of being present at the site 
● The presence or absence of contaminant fate or transport mechanisms 
● The presence or absence of viable exposure pathways and receptors. 

The screening-level problem formulation provides a detailed description of the site, including 
historical uses, current habitat information, the potential for the presence or absence for various 
types of receptors to be present, and a list of chemicals that may be potentially linked to previous 
site activities. This information is incorporated into an initial site conceptual model that describes 
the ecological properties of the site and their potential interactions with contaminants. A general 
description of the fate and transport and toxicological properties of these chemicals is also 
provided. 

7.3.1 Site Description 
A description of the facility, including an ecological description of the two landfill areas, is 
provided in Section 7.1. Landfill Area 1 and Landfill Area 3 were visited by an ecological risk 
assessor in June 2015 to determine current site conditions, assess the habitat types that are 
present at the two landfill areas, and confirm the exposure pathways and receptors present. These 
characteristics were used to develop the ESCM. 

7.3.2 Screening-Level Ecological Site Conceptual Model 
A screening-level ESCM was developed for Landfill Area 1 and Landfill Area 3 that describes 
the relationships between contaminated media and ecological receptors by identifying sources, 
transport, partitioning, contaminated media, and possible exposure routes. The existence of these 
exposure routes was verified for the SLERA. After visiting the site and reviewing field sample 
collection logs, it was determined that aquatic habitat capable of supporting communities of 
aquatic organisms does not exist at either landfill area. Therefore, aquatic receptors are not 
included in this SLERA. This is discussed in greater detail in later sections of the SLERA. The 
preliminary representation of the terrestrial ESCM for the two landfill areas is presented on 
Figure 7-2 and visually depicts how contaminants are transferred among terrestrial organisms 
and through trophic levels at the site.  

7.3.3 Management Goals 
Management goals, which are the FDEP equivalent to screening-level assessment endpoints 
(FDEP, 2014; EPA, 1997b), define the ecological values that are to be protected at the site. The 
screening-level management goal for the two landfill areas is the protection of terrestrial and 
aquatic ecological receptor populations from unacceptable hazard associated with the release of 
chemicals originating from the waste burial activities that historically occurred at Landfill Area 1 
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and Landfill Area 3. Because threatened or endangered species have not been documented at the 
site, the appropriate management goal is protection at the population and community level. 

Preliminary Exposure Estimate and Risk Calculation 
The preliminary exposure estimate and risk calculation provides an indication as to whether 
chemicals detected in site media have the potential to result in adverse ecological effects. This is 
accomplished by screening the MDC against a conservative ecological screening value (ESV). If 
the MDC for a given chemical exceeds the ESV, there is the potential for environmental impacts, 
and the chemical is initially retained as a COPEC. 

7.4.1 Selection of Data for Use in the SLERA 
Analytical results of available soil (0 to 6 feet) samples were used to evaluate the potential for 
ecological risk. Although most ecological exposure occurs in the top 1 to 2 feet of soil, the 
inclusion of soil down to 6 feet in the SLERA evaluation is protective of burrowing organisms 
and deep-rooted plants that may be exposed to deeper soil depths. Chapter 4.0 present details of 
the soil samples that were collected at Landfill Area 1 and Landfill Area 3 as part of this RI 
effort. 

The analytical data used for this SLERA were derived from the following sources: 

● Samples used in the previous Landfill Area 1 and Landfill Area 3 RI report (Shaw, 
2004a) 

● Samples from additional studies performed at the two landfill areas since the 2004 RI 
report was finalized 

● Samples collected during the current RI sampling effort. 

The available data were reviewed prior to their use in the SLERA. Data from sample locations 
that are no longer valid or appropriate for use at Landfill Area 1 and Landfill Area 3 were not 
included as part of the SLERA data set. The data review resulted in the following 
determinations: 

● Landfill Area 1 

- Soil samples from locations LF1SS01, -02, -04, -05, -07, -08, and -09 were 
excluded from the ecological risk data set. These samples were collected in 2000 
in a portion of the landfill area that was subsequently regraded. Therefore, they do 
not reflect current conditions. Replacement soil samples were collected from the 
regraded area in 2016. 
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- Surface water and sediment samples collected in 2000 were excluded from the 
ecological data set. Because surface water and sediment are dynamic media, 
analytical data collected 16 years ago were not considered representative of 
current conditions. Surface water and sediment samples were collected as part of 
the 2016 investigation. However, only location LF1SW/SD05 was covered with 
water; the remaining sample locations were dry. The wet areas at this sample 
location consisted a small pool of water approximately 3 feet in diameter and 1 
foot deep in a drainage channel to the east of the landfill. Therefore, only one 
surface water sample was available for analysis at Landfill Area 1. A sediment 
sample was also collected from the location with overlying water. Two additional 
sediment samples were collected from locations LF1SD06 and –SD07, which 
were dry when sampled. Because aquatic habitat was not present, these two 
sample locations were considered terrestrial in nature, and the sediment samples 
from these locations were included as part of the Landfill Area 1 soil data set.  

● Landfill Area 3 

- As for Landfill Area 1, surface water and sediment samples collected in 2000 
were excluded from the ecological data set. Three surface water and sediment 
samples were planned to be collected as part of the 2016 investigation. However, 
all sample locations were dry. Because aquatic habitat was not present, these 
sample locations were considered terrestrial in nature, and sediment samples from 
these three locations were included as part of the Landfill Area 3 soil data set. 

Lists of samples used for the Landfill Area 1 and Landfill Area 3 SLERAs are provided in 
Tables 7-1 and 7-2, respectively. 

7.4.2 Review, Evaluation, and Presentation of Analytical Data 
Chemical analytical data were reviewed and evaluated for quality, usefulness, and uncertainty. 
Data identified as being of acceptable quality for use in the SLERA were summarized in tabular 
format. 

The analytical data may have qualifiers from the analytical laboratory quality control or from the 
data validation process that reflect the level of confidence in the data. Some of the more common 
qualifiers and their meanings are as follows (EPA, 1989a): 

● U - Chemical was analyzed for but not detected; the associated value is the sample 
quantitation limit. 

● J - Value is estimated, probably below the contract-required quantitation limit. 

● R - QC indicates that the data are unusable (chemical may or may not be present). 

● B - Concentration of chemical in sample is not sufficiently higher than concentration 
in the blank (using the 5-times/10-times rule). 
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Validated data with "J" qualifiers are used in the risk assessment; data assigned "R" and "B" 
qualifiers following data validation are not. The handling of "U"-qualified data (nondetects) is 
described in the following sections. 

Analytical data from field duplicates and parent sample results were combined to yield one result 
for use in the generation of mean (and UCLs on the mean [Section 7.6.2]) concentrations, as 
follows: 

● The average of the field duplicate and parent sample was used as the representative 
sample concentration if both were positive detections or both were nondetects. 

● The concentration from the sample with the detection was used if one sample was a 
nondetect and one was a positive detection. 

Some chemicals, particularly PAHs, were analyzed as part of multiple analytical methods (e.g., 
SVOC Method 8270 and PAH Method 8270LL). To avoid “double counting,” the result that 
produced the most conservative outcome for the particular analyte was selected for use in the 
SLERA. For example, the result with the higher concentration was used if both results were 
detections. 

For all chemicals with at least one detection, the EPCs were calculated under the assumption that 
samples with nondetect results were present at the reporting limit, as currently recommended by 
the EPA (2013a) ProUCL User Guide. 

7.4.3 Selection of Ecological Screening Values and Risk Calculation 
As an initial indication of potential ecological risk, the MDCs for each positively identified 
chemical in each medium were compared individually to appropriate ESVs. The following ESV 
hierarchy, following the order of preference specified in FDEP (2014) guidance, was used for the 
ecological evaluation. 

● Soil. Soil screening values were selected using the following hierarchy:  (1) EPA 
ecological soil screening levels (EPA, 2008a), (2) Supplemental Guidance to RAGS: 
Region 4 Bulletins, Ecological Risk Assessment (EPA, 2014c), (3) EPA Region 5 
ecological screening levels (EPA, 2003a),  (4) Preliminary Remediation Goals for 
Ecological Endpoints (Efroymson et. al. 1997a), (5) Toxicological Benchmarks for 
Screening Contaminants of Potential Concern for Effects on Soil and Litter 
Invertebrates and Heterotrophic Process (Efroymson et al., 1997b), (6) Toxicological 
Benchmarks for Screening Potential Contaminants of Concern for Effects on 
Terrestrial Plants (Efroymson et al., 1997c), (7) Los Alamos National Laboratory 
(LANL) EcoRisk screening levels (LANL, 2014), and (8) Ecological Data Quality 
Levels (EPA, 1999a). Please note that the endpoint “effects on heterotrophic 
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processes” is not an endpoint that is evaluated in the SLERA, and ESVs based on 
their protection were not selected. 

● Surface Water. Surface water screening values were selected using the following 
hierarchy: (1) FDEP Surface Water Quality Standards, Chapter 62-302, FAC (FDEP, 
2010), (2) FDEP Contaminant Cleanup Target Levels (Chapter 62-777, FAC (FDEP, 
2005a), (3) EPA National Recommended Water Quality Criteria (current), (4) 
Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk Assessment 
(EPA, 2014c), (5) EPA Region 3 Freshwater Screening Benchmarks (EPA, 2006), (6) 
Preliminary Remediation Goals for Ecological Endpoints (Efroymson et al., 1997a), 
(7) LANL EcoRisk screening levels (LANL, 2014), and (8) Ecological Data Quality 
Levels (EPA, 1999a). 

● Sediment. Sediment screening values were selected using the following hierarchy: 
(1) Sediment Quality Assessment Guidelines for Florida Inland Waters – TECs 
(FDEP, 2003), (2) Florida Sediment Quality Assessment Guidelines  (FDEP, 1994), 
(3) Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk 
Assessment (EPA, 2014c), (4) EPA Region 3 Screening Benchmarks (EPA, 2006), 
(5) consensus-based threshold effect concentration values (MacDonald et al., 2000), 
(6) EPA Region 5 ecological screening levels (EPA, 2003c), (7) LANL EcoRisk 
screening levels (LANL, 2014), (8) Ecological Data Quality Levels (EPA, 1999a), (9) 
Preliminary Remediation Goals for Ecological Endpoints (Efroymson et al., 1997a), 
and (10) Guidelines for the Protection and Management of Aquatic Sediment Quality 
in Ontario (Ontario Ministry of the Environment and Energy; 1993). 

The preliminary risk calculation is presented as a ratio described by the following formula: 

HQ = MDC / ESV Eq. 29 

where: 

HQ = hazard quotient 
MDC = maximum detected concentration 
ESV = ecological screening value. 

The results of the initial risk calculation were used in the selection of COPECs, as described in 
Section 7.5. 

Selection of COPECs 
The selection of COPECs identifies a subset of site-related chemicals to be carried forward in the 
risk assessment. The initial COPEC screening criterion was the comparison to the ESV, as 
described in Section 7.4.3. COPECs were selected for further consideration in the SLERA if the 
MDC exceeded the available ESV or if no ESV was available. Following the ESV comparison, 
additional criteria were used to determine whether a chemical was identified as a COPEC. These 
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additional criteria include the frequency at which the chemical was detected, whether inorganic 
constituents were within naturally occurring background concentrations, and whether the 
chemical is an ecologically essential nutrient. These COPEC refinement criteria are described in 
more detail in the following bullets: 

● Frequency of Detection. Chemicals that are detected infrequently may be artifacts 
in the data that may not reflect site-related activity or disposal practices. These 
chemicals may be eliminated from the SLERA, assuming that the sampling strategy 
adequately characterizes the site. Generally, chemicals that are detected only at low 
concentrations in only 1 out of 10 or more samples, or 5 percent or fewer out of 20 or 
more samples may be dropped from further consideration in a given medium, unless 
their presence is expected based on historical information about the site (EPA, 2001; 
FDEP, 2005b). Chemicals detected infrequently at high concentrations may identify 
the existence of “hot spots” and may be retained in the evaluation, unless other 
information exists to suggest that their presence is unlikely to be related to site 
activities. 

● Background Evaluation. A comprehensive evaluation was performed for 
chemicals that would otherwise have been selected as COPECs to determine if they 
are naturally occurring. The background evaluation used the approaches and methods 
described in the LFNAS installation-wide background study report (Shaw, 2004b). 
The initial evaluation for determining background-relatedness consists of a hot 
measurement test and a WRS test. The hot measurement test compares the MDC of 
the contaminant to the accepted LFNAS BSV to compare site concentrations to the 
upper limit of the background range. For data sets that meet the statistical test 
requirements, the WRS test was performed in parallel with the hot measurement test 
and tested the null hypothesis that the site and background samples were drawn from 
populations with distributions having the same medians. Also, box plots were created 
to visually compare the site and background distributions and qualitatively determine 
whether the data sets are similar or distinct. Chemicals that failed either the hot 
measurement test or the WRS test were subjected to a geochemical evaluation. The 
geochemical evaluation provides mechanistic explanations for apparently high, yet 
naturally occurring constituents and also can identify anomalous samples that may 
represent contamination. 

Background soil, surface water, and sediment data are available at LFNAS. Although 
limited background concentrations are available for PAHs, a background evaluation 
was only performed on inorganic constituents for the Landfill Area 1 and Landfill 
Area 3 SLERAs. The background determination for chemicals that would otherwise 
have been identified as COPECs is presented in the COPEC tables. A full discussion 
of the background analysis performed for the two landfill areas is presented in 
Appendix H.  

● Essential Nutrients. Evaluating essential nutrients is a special form of risk-based 
screening applied to certain ubiquitous elements that are generally considered to be 
required nutrients. Essential nutrients such as calcium, iron, magnesium, potassium, 
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and sodium are usually eliminated as COPECs because they are generally considered 
to be innocuous in environmental media. Other essential nutrients, including chloride, 
iodine, and phosphorus, may be eliminated as COPECs, provided that their presence 
in a particular medium is shown to be unlikely to cause adverse ecological effects. 

Following COPEC selection, an evaluation was performed to determine whether any should be 
reinstated as COPECs due to special considerations. Examples of chemicals that may warrant 
additional consideration even if they are initially screened out as COPECs include potential 
breakdown products of known site contaminants, chemicals with detection limits greater than the 
ESVs, chemicals known to have been used on site historically, and chemicals with high 
bioconcentration factors and/or bioaccumulation factors (BAF) (particularly if the ESVs used 
during the preliminary risk calculation were not protective of food chain effects). Chemicals not 
eliminated using the screening procedures previously presented are considered COPECs.  

COPEC tables were prepared for each medium being evaluated for each landfill area (i.e., soil, 
surface water, and sediment for Landfill Area 1 and soil only for Landfill Area 3). The COPEC 
table presents the following information: 

● Chemical name 

● Frequency of detection 

● Range of detected concentrations 

● Range of detection limits 

● Arithmetic mean (average) of site concentrations 

● UCL of the mean of the concentration (only for chemicals selected as COPECs) 

● Appropriate ESV 

● Results of the background determination (only for chemicals that fail the ESV 
comparison) 

● COPEC selection conclusion:  NO (with rationale for exclusion), or YES (selected). 

Footnotes in the table(s) provide the rationale for selecting or rejecting a chemical as a COPEC. 
COPEC selection results for each landfill area are described in Sections 7.5.1 and 7.5.2. 

7.5.1 COPEC Selection for Landfill Area 1 
Sixteen chemicals were selected as COPECs in soil at Landfill Area 1 (Table 7-3) and 10 
COPECs were selected in surface water (Table 7-4). No chemicals were identified as COPECs in 
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sediment (Table 7-5); therefore, this medium is not discussed further. TRPH was detected in both 
soil and sediment at Landfill Area 1. Screening values are not readily available for TRPH, nor 
are toxicity endpoints that may be used to establish toxicity reference values (TRV) for specific 
receptor species. Also, the primary constituents of TRPH (e.g., PAHs) that result in toxicity from 
petroleum hydrocarbon mixtures are analyzed on an individual basis. Therefore, TRPH was not 
identified as a COPEC.  

7.5.2 COPEC Selection for Landfill Area 3 
Seven chemicals were selected as COPECs in soil at Landfill Area 3: four metals and three 
SVOCs (Table 7-6). Surface water and wet sediment were not present at Landfill Area 3; 
therefore, these media are not discussed further. TRPH was detected in soil at Landfill Area 3, 
but was not identified as a COPEC for the reasons described for Landfill Area 1 (Section 7.5.1). 

COPEC Refinement (Step 3a) 
For the potential for ecological risk to exist, the following must be present: viable habitat capable 
of supporting local populations of ecological receptors; chemical stressors capable of causing 
adverse effects, and complete exposure pathways that would allow the toxicant to enter the 
system of the receptor. Given the selection of COPECs in multiple media at Landfill Area 1 and 
Landfill Area 3 and the finding that viable habitat, potential receptors, and potential exposure 
pathways exist at both areas, a COPEC refinement step (Step 3a) using some elements of a Tier 
II evaluation is triggered for these two landfill areas. Chemicals not eliminated using the 
screening procedures presented in Section 7.5 are considered COPECs and quantitatively 
evaluated in the COPEC refinement. 

The initial risk calculation and COPEC selection step are intentionally conservative in order to 
avoid prematurely removing chemicals that may, in fact, pose a potential threat to ecological 
receptors. The COPEC refinement evaluation presents additional information for consideration 
prior to recommending whether further ecological investigation at the site is necessary (e.g., a 
BERA using site-specific data) is necessary. During the COPEC refinement, COPECs identified 
during Steps 1 and 2 of the 8-Step Process undergo a secondary evaluation to determine if 
additional investigation in a BERA is recommended, and if so, to ensure that subsequent efforts 
focus only on those site-related contaminants that are realistically capable of posing unacceptable 
ecological risk. 

7.6.1 Ecological Endpoint (Assessment and Measurement) Identification 
The selection of appropriate assessment endpoints (explicit expressions of the actual 
environmental values that are to be protected) and measurement endpoints (measurable 
biological responses to a stressor that can be related to the value characteristic chosen as the 
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assessment endpoint) help to ensure that all identified ecological resources of concern are 
adequately evaluated. Unlike the human health risk assessment process, which focuses on the 
protection of individual receptors, the endpoints of concern in a SLERA are populations or 
groups of interbreeding nonhuman, nondomesticated receptors. In the SLERA process, the risks 
to individual receptors are only assessed if they are protected under the Endangered Species Act 
or are species that are candidates for protection. Because no threatened or endangered species 
have been documented on site, the focus of ecological endpoints for Landfill Area 1 and Landfill 
Area 3 are communities of terrestrial plants and invertebrates and populations of wildlife. 

Given the diversity of the biological world and the multiple values placed on it by society, there 
is no universally applicable list of assessment endpoints. Suggested criteria that may be consi-
dered in selecting assessment endpoints suitable for a specific ecological risk assessment are (1) 
ecological relevance, (2) susceptibility to the contaminant(s), (3) accessibility to prediction 
and/or measurement, and (4) definability in clear, operational terms (Suter, 1993). Selected 
assessment endpoints reflect environmental values that are protected by law, are critical 
resources, or have relevance to ecological functions that may be impaired. Both the entity and 
attribute are identified for each assessment endpoint.  

Assessment endpoints are inferred from effects to one or more of the measurement endpoints. 
The measurement endpoint is a measurable response to a stressor that is related to the valued 
attribute of the chosen assessment endpoint. It serves as a surrogate attribute of the ecological 
entity of interest (or of a closely related ecological entity) that can be used to draw a predictive 
conclusion about the potential for effects to the assessment endpoint. Measurement endpoints for 
Landfill Areas 1 and 3 are based on toxicity values from the available literature and not statistical 
or arithmetic summaries of actual field or laboratory observations or measurements. 

Assessment endpoints developed during Step 3a were selected based on the ecosystems, 
communities, and/or species potentially present at the site (EPA, 1997b). Thus, the ecological 
assessment and measurement endpoints have been formally identified after the site 
reconnaissance and following a thorough review of existing reports and site-related documents. 
Tables 7-7 and 7-8 present preliminary summaries of the assessment and measurement endpoints 
that are identified for Landfill Area 1 and Landfill Area 3, respectively. For Landfill Area 1 
(Table 7-7), assessment and measurement endpoints are designed for the protection of terrestrial 
wildlife as well as receptors directly exposed to surface water; no COPECs were identified in 
sediment, and the small water-covered area where the single surface water sample was collected 
is not large enough to support fish or other higher-order aquatic species. For Landfill Area 3 
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(Table 7-8), no aquatic habitat is present; therefore, all assessment and measurement endpoints 
identified for this site pertain solely to terrestrial exposure. 

The primary method used for refining the list of COPECs for terrestrial invertebrate and plant 
communities is a second screen against the ESVs, using the 95 percent UCL rather than the 
MDC as the exposure concentration. This provides a more realistic (yet still conservative) 
estimate of the concentrations that organisms at the base of the food chain may be exposed to on 
a regular basis at the site. 

The primary method that is used for refining the list of COPECs for the evaluation of upper 
trophic level organisms is the implementation of a food chain model to estimate the potential risk 
to ecological assessment receptors representative of the various wildlife foraging guilds present 
at Landfill Area 1 and Landfill Area 3. The food chain model calculates HQs based on a 
comparison of the average daily dose for a given receptor to a TRV. The average daily dose is 
the estimated dose incurred from exposure pathways unique to these receptors, as described in a 
refined ESCM. The results of the food chain model, in conjunction with the consideration of 
other lines of evidence and uncertainties associated with the SLERA process, provides 
supplemental information that is used to determine whether any final COPECs are present at the 
site that may require additional evaluation. The various components of the food chain model are 
presented in the following sub-sections. 

7.6.2 Development of Exposure Point Concentrations 
Because of the uncertainty associated with characterizing contamination in environmental media, 
the 95 percent UCL of the COPEC mean was used as the EPC for determining the average daily 
dose for the assessment receptors. The EPA ProUCL software (Version 5.0 [EPA, 2013a]) was 
used to estimate UCLs for the data sets of all COPECs in soil that are represented by at least ten 
samples. If the data set consisted of fewer than 10 data points, the MDC was selected as the EPC. 
As recommended by ProUCL technical guidance (EPA, 2013b), the reporting limit was used as 
the ProUCL input concentration for nondetects.  

ProUCL generates a variety of UCL estimates for each data set. Generally, the results of one or 
two (sometimes more) of the UCL estimates are recommended. This recommendation is based 
on a variety of factors, including the distribution (i.e., normal, lognormal, gamma, or unknown) 
that provides the best fit, number of nondetects, size of the data set, and skewness. Occasionally, 
ProUCL will recommend the 97.5 or 99 percent UCL on the arithmetic mean estimated by the 
Chebyshev method. In these cases, the 95 percent UCL estimated by the Chebyshev method was 
selected as the EPC because this is more consistent with the intent of the RME paradigm as 
defined by EPA (1989a; 2002b). 
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The UCL generated by the ProUCL protocol described in the preceding paragraphs or the MDC, 
whichever is lower, was selected as the EPC for the food chain model, and is understood to 
represent a conservative estimate of the average exposure concentration experienced by receptors 
utilizing the site. The UCLs and EPCs are presented for the COPECs in the COPEC summary 
tables (Tables 7-3 through 7-6). The full output generated by the ProUCL for all COPECs 
identified in Landfill Area 1 and Landfill Area 3 is presented in Appendix G.1.  

7.6.3 Selection of Assessment Receptors 
Assessment receptors were selected at Landfill Area 1 and Landfill Area 3 for evaluation in the 
SLERA. The assessment receptors are used to evaluate the wildlife assessment endpoints. The 
goal of the exposure characterization portion of the SLERA (Section 7.6.5) is to focus on species 
or components that represent the range of functional foraging guilds present at the site, and that 
are also sensitive or susceptible to possible site-related contamination. Whereas the initial 
screening-level risk calculation (Section 7.4) is protective of generic endpoints, the assessment 
receptors represent species from multiple trophic levels and functional groups present at the site 
that are used as surrogates to quantitatively evaluate these critical ecological components in a 
food chain model. For terrestrial communities, the major functional groups are herbivorous, 
omnivorous, and carnivorous mammalian and avian vertebrates. Sufficient aquatic habitat was 
not present to support populations of most aquatic or semiaquatic receptors, so nonterrestrial 
assessment receptors are not identified. 

Primary criteria for selecting appropriate assessment receptors include, but are not limited to, the 
following: 

● The assessment receptor should have a relatively high likelihood of contacting 
chemicals via direct or indirect exposure. 

● The assessment receptor should exhibit marked sensitivity to chemicals. 

● The assessment receptor should be a key component of ecosystem structure or 
function (e.g., importance in the food web or ecological relevance). 

● The assessment receptor may be listed as rare, threatened, or endangered by a 
governmental organization. 

Additional criteria for selection of assessment receptors were used to identify species that offer 
the most favorable combination of characteristics for determining the implications of on-site 
contaminants. These criteria included (1) limited home range, (2) role in local ecological food 
chains, (3) potential high abundance and wide distribution at the site, (4) sufficient toxicological 
information available in the literature for comparative and interpretive purposes, (5) sensitivity to 
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COPECs, (6) relatively high likelihood of occurrence on site following remediation, (7) 
suitability for long-term monitoring, (8) importance to the stability of the ecological food chain 
or biotic community of concern, and (9) relatively high likelihood that the species is present at 
the site or that habitats present at the site could support the species. 

The following assessment receptors were selected for evaluation at both Landfill Area 1 and 
Landfill Area 3 based on the current knowledge of the site and the preliminary management 
goals established previously (Section 7.3.3): 

● Deer mouse (Peromyscus maniculatus) (small omnivorous mammal) (terrestrial) 

● Short-tailed shrew (Blarina brevicauda) (small insectivorous mammal) (terrestrial) 

● Eastern cottontail rabbit (Sylvilagus floridanus) (medium-sized herbivorous 
mammal (terrestrial) 

● Marsh wren (Cistothorus palustris) (small insectivorous bird) (terrestrial) 

● Red fox (Vulpes vulpes) (medium-sized carnivorous mammal) (terrestrial) 

● Red-tailed hawk (Buteo jamaicensis) (large carnivorous bird) (terrestrial). 

These assessment receptors were selected based on the site reconnaissance visit performed in 
June 2015, a review of the local habitat types and available species lists, and observations made 
during the collection of the RI samples. The muskrat (Ondatra zibethicus), mallard (Anas 
platychyncos), bank swallow (Riparia riparia), river otter (Lutra canendensi), raccoon (Procyon 
lotor), and belted kingfisher (Ceryle alcyon) were candidate assessment receptors presented in 
the Landfill Area 1 and Landfill Area 3 work plan (CB&I, 2016) but were not included in this 
SLERA due to the lack of aquatic habitat at either landfill areas. Only one surface 
water/sediment sample proposed location had overlying water present during sampling (sample 
location LF1SW/SD05 at Landfill Area 1[Section 7.4.1]). Therefore, no water bodies are 
currently present at either landfill area that would support these types of aquatic or semiaquatic 
receptors.  

It is important that sufficient toxicological information be available in the literature to evaluate 
the receptor species. Because most candidate assessment receptor species have not been used 
extensively for toxicological testing, toxicity data on species that are as closely related as 
possible to the assessment receptor species were used. 
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7.6.4 Refined Ecological Site Conceptual Model 
Depictions of the exposure characterization representing the refined ESCM for Landfill Area 1 
and Landfill Area 3 are presented on Figures 7-3 and 7-4, respectively. Exposure pathways 
consist of four primary components:  source and mechanism of contaminant release, transport 
medium, potential receptors, and exposure route. A chemical may also be transferred between 
several intermediate media before reaching the potential receptor. The refined ESCM is used as a 
tool for judging the appropriateness and usefulness of the selected measurement endpoints in 
evaluating the assessment endpoints and identifying sources of uncertainty in the exposure 
characterization. 

Media-Specific Exposure Pathways. Exposure to environmental media may be either 
indirect or direct and include the following routes or mechanisms: 

● Direct (passive) uptake (e.g., root or foliar absorption) 
● Ingestion of contaminated food items 
● Ingestion of water 
● Incidental ingestion of soil 
● Dermal contact 
● Inhalation of vapors or dust. 

Although dermal contact and inhalation of COPECs are possible, these exposure routes are 
generally not evaluated quantitatively in ecological risk assessments because they are considered 
minor relative to ingestion and because there is a tremendous amount of uncertainty related to 
dermal and inhalation exposures in animals. VOCs, which are typically the class of compounds 
of greatest concern for inhalation exposure, were not identified as COPECs at this site (Tables 7-
3 through 7-6). Toxicity data associated with dermal exposure is generally lacking, and dermal 
absorption is only considered likely for organic compounds; direct contact from most inorganic 
compounds is expected to result in minimal risk due to the low dermal permeability of these 
compounds. In addition, birds and mammals are less susceptible to dermal exposures because 
their feathers or fur prevent skin from coming into direct contact with the soil (EPA, 1993). 
Therefore, potential risk from these pathways was not estimated in the SLERA. Medium-specific 
exposure pathways are discussed in the following subsections. 

Soil Exposure Pathways. Soil exposure pathways are potentially important for terrestrial 
plants and animals at Landfill Area 1 and Landfill Area 3. Environmental conditions such as soil 
moisture, soil pH, and cation exchange capacities significantly influence whether potential soil 
contaminants remain chemically bound in the soil matrix or can be chemically mobilized (in a 
bioavailable form) and released for plant absorption. Generally, neutral to alkaline soils (soil pH 
of 6.5 or greater) restrict the absorption of toxic metals, resulting in incomplete plant exposure 
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pathways. The release mechanisms include disposal/burial practices, overland runoff, and 
airborne deposition. Potential receptors exposed to contaminated soil include terrestrial flora and 
fauna. Direct exposure routes for contaminated soil include contact by terrestrial invertebrates, 
uptake by flora, and ingestion by terrestrial fauna. Indirect exposure pathways from soil include 
consumption of bioaccumulated contaminants by consumers in the food chain. As previously 
discussed, potential risk from dermal and/or inhalation pathways were not estimated. These 
pathways are generally considered to be incidental for most species, with the possible exceptions 
of burrowing animals and dust-bathing birds. 

For non-burrowing animal exposure (i.e., the deer mouse, cottontail rabbit, marsh wren, and red-
tailed hawk), the EPC for each soil COPEC was developed using soil samples obtained from a 
depth of 0 to 1 foot bgs, as this would be the typical depth range of exposure for these organisms. 
For burrowing animals (i.e., the short-tailed shrew and red fox), the soil COPEC EPCs were 
based on soil samples obtained from a depth of 0 to 6 feet (or the water table surface, if less than 
6 feet). This EPC for deeper soil was also used to estimate plant exposure, because feeder roots 
may be located within this depth range. 

Sediment Exposure Pathways. Because no sediment COPECs were identified in either 
landfill area, sediment exposure pathways were not evaluated. Dry sediment samples lacking 
overlying water were evaluated as surface soil samples as described in Section 7.4.1 and were 
evaluated using the soil exposure pathways described in the previous paragraphs. 

Surface Water Exposure Pathways. Surface water represents a potential transport medium 
for COPECs. Potential sources for contaminated surface water include buried or stored waste, 
stored or spilled fuel, contaminated soil and groundwater, and deposition of airborne contami-
nants. The release mechanisms include surface runoff, leaching, and groundwater seepage. 
Chemical bioavailability of some metals and other chemicals is controlled by water hardness, 
pH, and total suspended solids. Potential receptors exposed to contaminated surface water 
include terrestrial, aquatic and semiaquatic fauna, and aquatic flora. Potential exposure routes for 
contaminated surface water include ingestion by terrestrial fauna and uptake and absorption by 
aquatic flora and fauna. However, because aquatic habitat that would support viable communities 
of aquatic organisms is not present at either landfill area, uptake and absorption by aquatic flora 
and fauna is not evaluated. Also, surface water has the potential to affect higher trophic level 
receptors through bioaccumulation into invertebrates or plants that might be ingested as prey 
items. However, because of the lack of viable aquatic habitat, the potential concern for this 
pathway is very low and is not evaluated. 
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Groundwater Exposure Pathway. Groundwater represents a potential transport medium for 
COPECs. Potential contaminant sources for groundwater include contaminated soil and buried or 
stored waste. The release mechanism for contaminants into groundwater is direct transfer of 
contaminants from waste materials to water as water passes through the materials. 

Groundwater itself is not an exposure medium in ecological risk assessments, although 
contaminant transport along the shallow groundwater pathway may be considered an exposure 
route to aquatic life, wetlands, and some wildlife where the groundwater discharges to surface 
water. This pathway is of importance to aquatic, semiaquatic, and wetland receptors if 
groundwater is found to be discharging to surface water. However, groundwater discharge to 
surface water is not a concern at Landfill Area 1 or Landfill Area 3. Therefore, the groundwater 
to surface water pathway is incomplete, and groundwater is not evaluated as a medium of 
concern in this SLERA. 

7.6.5 Exposure Characterization 
An estimate of the nature, extent, and magnitude of potential exposure of assessment receptors to 
COPECs that are present at or migrating from Landfill Area 1 and Landfill Area 3, considering 
both current and reasonably plausible future uses of the site, is presented in the exposure 
characterization. Exposure and chemical uptake were modeled to produce upper-bound exposure 
estimates. Exposure characterization is critical in further evaluating the risks of compounds 
identified as COPECs during the screening process (Section 7.5). The exposure assessment was 
conducted by characterizing the magnitude (concentration) and distribution (locations) of the 
contaminants detected in the media sampled during the investigation, evaluating pathways by 
which chemicals may be transported through the environment, and determining the points at 
which organisms found in the study area may contact contaminants. 

For the selected assessment receptors, calculation of exposure rates relies upon determination of 
an organism's exposure to COPECs found in soil, surface water, and sediment. Exposure rates 
for wildlife receptors were based on the complete exposure routes described in the refined ESCM 
(Section 7.6.4). Thus, the food chain model focuses on the direct exposure of contaminants in 
these media via ingestion, as well as indirect exposure via consumption of plants or prey items 
that are modeled to have accumulated contaminants in their tissues. 

Daily doses of COPECs for vertebrate receptors were calculated using standard exposure 
algorithms. These algorithms incorporate species-specific natural history parameters (e.g., 
feeding rates, dietary composition, etc.) and also include site-specific area use factors, as 
follows: 
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Soil j ∗ IRsoil + Waterj ∗ IR + ∑ B ji ∗ Pi ∗ IR food water 

i 1 

where: 

Soilj = Concentration of COPEC “j” in soil 



 

 

 

Water j = Concentration of COPEC “j” in surface water 
Bji = Concentration of COPEC “j” in food type “i” 
IRsoil = Soil ingestion rate 
IRwater = Surface water ingestion rate 
IRfood = Food ingestion rate 
Pi = Proportion of food typei in receptor diet 
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AUF = Area use factor (equal to area of exposure unit/home 
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range of receptor) 
Body Weight = Body weight of receptor. 

The life history parameters for the selected assessment receptors were primarily obtained from 
EPA’s Wildlife Exposure Factors Handbook (EPA, 1993) and are presented in Table 7-9. Mean 

[ 

body weights, home ranges, and intake rates were used. The sources and description of these 
values are presented in the Landfill Area 1 and Landfill Area 3 RI work plan (CB&I, 2016). In 

] 

the work plan, 25 percent of the red-tailed hawk’s diet was assigned to “fish.” Because no 
aquatic habitat is present at either landfill area, this dietary component was removed and the 

[
 

added to the “terrestrial small mammals” component of the hawk’s diet. 

Data were gathered on incidental ingestion of soil for the receptor species. In addition to direct 
ingestion of soil, food web exposure can occur when terrestrial fauna consume contaminated 
biota. Examples of food web exposure include animals at higher trophic levels consuming plants 
or animals that bioaccumulate contaminants. Bioavailability is an important contaminant 
characteristic that influences the degree of chemical-receptor interaction. Bioavailable 
compounds are those that a receptor can take in from the environment (i.e., chemicals that would 
be expected to partition from site media to the organism or be absorbed from the gastrointestinal 
tract). Bioavailability of a chemical is a function of several physical and chemical factors. 

To estimate dose associated with ingested food items, concentrations of COPECs in the 
vegetation or prey in the species’ diet is estimated using BAFs (sometimes referred to as 
bioconcentration factors, particularly when the accumulation takes place in water solely due to 
dermal adsorption). BAFs are regression models or scalar variables that reflect the potential for 
the COPECs to be present in food items at concentrations different from (usually greater than) 
the ambient environment. Differences in concentration are due to chemical-specific properties of 
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the COPEC that affect its tendency to bioaccumulate in tissue, balanced by the innate ability of 
the species to regulate body burden levels of the chemical via metabolic and excretory processes. 

Selection of appropriate BAFs is a critical component to food chain modeling. General 
approaches for BAF selection have been discussed in Sample and Suter (1994), EPA (1999b), 
U.S. Army Environmental Center (2005), and EPA (2008b). An approach that is consistent with 
these sources was followed in the selection of BAFs for LFNAS. The general hierarchy for 
selection of BAFs based on types of sources is as follows: 

1. Use of regression equations derived from paired field- or laboratory-based 
measurements 

2. Ratio-derived BAFs developed based on paired data of tissue concentrations 
compared to media concentrations where the BAF is equal to the tissue concentration 
divided by the concentration in the abiotic medium 

3. Modeled equilibrium partitioning-derived BAFs based on physical or chemical 
characteristics 

4. Assumptions based on values common to chemical class. 

Both U.S. Army Environmental Center (2005) and EPA (1999b) support the use of ratio BAFs in 
preference to equilibrium partitioning-based BAFs, which are typically calculated based on 
factors such as log octanol-water partition coefficient (Kow) values, fraction of organic carbon in 
soil, and/or percent of lipids in invertebrates. 

Other general recommendations provided in EPA (2008b) were also followed, including the 
following: 

● For selection of ratio-based BAFs, median values are selected over maximum or other 
high-end BAFs. 

● BAFs for accumulation of PAHs into mammalian prey are assumed to equal zero due 
to the high metabolic breakdown of PAHs in mammals.  

Regression equations used to calculate prey tissue concentrations of a specific chemical typically 
take the following general equation form: 

Ln (Cfood) = slope value x ln (Cabiotic_media) + intercept value Eq. 31 

where: 

Cfood = Concentration of chemical in food type 
Cabiotic_media = Concentration of chemical in abiotic media. 
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Ratio BAFs can be generally presented as follows: 

Cfood = BAF x (Cabiotic_media) Eq. 32 

where: 

Cfood = Concentration of chemical in food type 
Cabiotic_media = Concentration of chemical in abiotic media 
BAF = Constant. 

BAFs calculated based on equilibrium partitioning typically use a physical constant of a 
chemical to generate a BAF. A generalized form for this calculation would be as follows: 

Log (BAF) = slope value x Log (Kow) + intercept value Eq. 33 

where: 

Log (BAF) = Log of the BAF for chemical in food type. 

BAFs calculated based on equilibrium partitioning are applied in the same fashion as ratio-based 
BAFs to generate a tissue concentration value. Kow values needed for BAFs based on equilibrium 
partitioning were obtained from EPA’s Estimation Program Interface Suite KowWin software 
program (available on-line). 

Finally, when ratio-based BAFs are missing and no equilibrium partitioning method has been 
developed for calculating BAFs, other methods, such as using BAFs for chemicals in the same 
class as surrogates, are presented for establishing ratio-based BAFs. 

The hierarchies used to select BAFs specific to the various types of biota are presented below. 
Chemical-specific BAFs for COPECs selected using the respective hierarchies are presented in 
Tables 7-10 through 7-12.  

Table 7-10 presents the soil-to-plants BAFs for COPECs at Landfill Area 1 and Landfill Area 3. 
Soil-to-plants BAFs are also used to evaluate sediment-to-plant uptake. Soil-to-plants BAFs are 
selected using the following specific hierarchy of sources: 

1. EPA (2008b) selected regressions 

2. Efroymson et al. (2001) regressions 
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3. EPA (2008b) recommended median BAFs 

4. International Atomic Energy Agency (IAEA) (1994) BAFs 

5. Baes et al. (1984) BAFs (these values often updated in the more recent IAEA [1994] 
publication).  

Table 7-11 presents the soil-to-invertebrates (earthworms) BAFs for COPECs at Landfill Area 1 
and Landfill Area 3. Soil-to-invertebrates BAFs are selected using the following hierarchy of 
sources: 

1. EPA (2008b) selected regressions 
2. Sample et al. (1998a) regressions 
3. Sample et al. (1998a) median BAFs 
4. Equilibrium BAF calculation method in EPA (2008b) based on Jager (1998). 

Table 7-12 presents the soil-to-mammals BAFs for COPECs at the Landfill Area 1 and Landfill 
Area 3. Soil-to-mammals BAFs are selected using the following hierarchy of sources: 

1. EPA (2008b) or Sample et al. (1998b) selected regressions 

2. EPA (2008b) referenced BAFs (Note: per EPA [2008b], a BAF of zero is used for all 
PAHs.) 

3. Sample et al. (1998b) median BAFs 

4. IAEA (1994) BAFs 

5. Baes et al. (1984) BAFs (these values were often updated in the newer IAEA [1994] 
publication) 

6. EPA (1999c) maximum calculated BAFs/bioconcentration factors for feeding guilds. 

Aquatic habitat capable of sustaining higher trophic order organisms that may feed on aquatic 
organisms is not present at either landfill area. Also, no COPECs were identified in the one 
sediment sample at Landfill Area 1 that was covered with water (Table 7-5). Therefore, 
sediment-to-benthic invertebrate and surface water-to-fish BAFs that estimate tissue 
concentrations ingested as prey for higher order organisms were not utilized in the SLERA. 

Ingestion rates for receptor species are typically developed as a quantity of wet weight material 
ingested. Soil analytical data results are typically reported on a dry weight basis. Literature-
derived BAFs are often a mixture of dry weight-to-wet weight and dry weight-to-dry weight 
values. To avoid underestimating or overestimating food concentrations due to confusion over 
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dry weight versus wet weight concentrations, final food concentrations are adjusted in the 
SLERA to report concentrations on a dry weight basis.  

The estimated chemical intakes for each exposed receptor group under each exposure pathway 
and scenario are presented in the risk characterization spreadsheets in Appendix G. These intake 
estimates are combined with the COPEC toxicity values, discussed in Section 7.6.6, to derive 
estimates and characterize potential ecological risk. The uncertainties associated with the 
estimation of chemical intake are discussed in Section 7.7.  

7.6.6 Ecological Effects Characterization 
The ecological effects characterization includes the selection of literature benchmark values and 
the development of TRVs. TRVs provide a reference point for the comparison of toxicological 
effects upon exposure to a contaminant. Appropriate sources for literature benchmark values 
were consulted for toxicological information, such as (1) EPA Eco SSL guidance (EPA, 2008b), 
(2) EPA EcoTox Database Release 4.0 (last updated March 2014), (3) U.S. Army Wildlife 
Toxicity Reference Values (2001-2009), (4) Toxicological Benchmarks for Wildlife (Sample et 
al., 1996), and (5) LANL EcoRisk Database (LANL, 2014). 

The review of TRVs to be used in the SLERA focused on TRVs that are protective of the 
growth, survival, and reproduction of a given species, which reflect endpoints most critical to the 
protection of receptor populations. Empirical data were available for the specific assessment 
receptor-endpoint combinations in some instances. In many cases, toxicity data for the receptor 
species being evaluated in the food chain model were not available. Past risk assessment 
practices recommended using an allometric scaling equation to adjust the TRV using the various 
body weights of the test and evaluated species within the same class, and the FDEP ecological 
risk assessment guidance recommends its use (FDEP, 2014). However, in recent years, these 
practices have been discouraged by most scientific and regulatory groups. Recent reviews of 
these practices (EPA, 2008b; Allard et al., 2009) have concluded that the use of allometric 
scaling of TRVs does not reflect a sound application of toxicological or ecological risk practices 
because supporting data for this practice are limited, and the ratio relationships used for the 
mathematical conversions were developed based on acute (rather than chronic) toxicity data. 
These reviews further conclude that uncertainty factors to account for inter-species differences 
based on an arbitrary multiplier should not be used without a scientific basis for their application 
(Allard et al., 2009). Therefore, the use of toxicity data without adjustments as reported in the 
literature is regarded as the most technically sound approach and adopted for this SLERA. 

For some COPECs, data on endpoints other than the NOAEL and LOAEL were used. Chronic 
data (as opposed to subchronic or acute data) were also preferred for TRVs. Also, in instances 
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where data for a COPEC were unavailable, toxicological information for surrogate chemicals 
was considered. 

The NOAEL is the highest dose of a chemical at which the response is not statistically different 
from controls (i.e., the highest dose that produces no adverse effects in the test species). The 
NOAEL is judged to be an appropriate toxicological endpoint because it provides the greatest 
degree of protection to the receptor species. The LOAEL was also used as a point of comparison 
for decision making for risk management purposes. LOAEL-based TRVs represent the lowest 
dose at which a statistically significant difference from controls was observed.  

Toxicity information pertinent to identified receptors was gathered for those analytes identified 
as COPECs. Because the measurement endpoint ranges from the NOAEL to the LOAEL, 
preference was given to chronic studies that note concentrations at which no adverse effects were 
observed and ones for which the lowest concentrations associated with adverse effects were 
observed. As previously noted, where data were unavailable for the exposure of a receptor to a 
COPEC, data for a surrogate chemical (e.g., endrin for endrin aldehyde) were used in the 
SLERA. 

The TRVs used for this SLERA are summarized in Tables 7-13 and 7-14 for mammals and birds, 
respectively. 

7.6.7 Risk Characterization 
The risk characterization phase integrates information on exposure, exposure-effects relation-
ships, and defined or presumed target populations. The result is a determination of the likelihood, 
severity, and characteristics of adverse effects of environmental stressors present at a site. A 
semiquantitative approach was taken to estimating the likelihood of adverse effects occurring as 
a result of exposure of the selected site receptors to COPECs. For plant and invertebrate 
receptors, risk characterization essentially consists of the comparison of the EPCs (i.e., the lower 
of the 95 percent UCL and MDC) to the benchmark values protective of terrestrial and aquatic 
flora and fauna, as described in Section 7.6.1. This comparison represents the measurement 
endpoint for terrestrial plants and invertebrates for the COPEC refinement step (Tables 7-7 and 
7-8). For other wildlife evaluated using the food chain model, TRVs and exposure rates were 
calculated for the assessment receptors and used to calculate HQs (Wentsel et al., 1996) by 
dividing the receptor exposure rate for each contaminant by the TRV. These HQs represent the 
measurement endpoint for higher trophic level species. HQs are a means of estimating the 
potential for adverse effects to organisms of a contaminated site and for assessing the potential 
that toxicological effects will occur among site receptors. For COPECs with a similar mode of 
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toxicity (e.g., PAHs), the HQs are summed for a given receptor to provide an HI that reflects the 
potential cumulative risk of the group chemicals. 

Because of the conservative assumptions used to determine receptors’ daily doses of COPECs 
and generate TRVs, HQs greater than 1 are not unexpected and are not interpreted to mean that 
an adverse effect is occurring, has occurred, or may occur in the future. Although all HQs greater 
than 1 are potentially significant, an HQ above 1, even exceedingly so, does not necessarily 
mean that there is even one individual expressing the toxicological effect associated with a given 
chemical to which it was exposed (Tannenbaum, 2003; Bartell, 1996). Also, although toxicity 
responses are not necessarily linear, the degree to which the estimated dose exceeds the TRV 
provides a qualitative indication of the likelihood and/or severity of potential effects. Therefore, 
guidelines from the Tri-Service Procedural Guidelines for Ecological Risk Assessments (Wentsel 
et al., 1996) may be used to assist in the interpretation of potential risk posed from contaminants, 
as follows: there is high confidence that HQs less than or equal to 1 present no probable risk; 
HQs greater than 1 but less than 10 present a low potential for environmental effects; HQs from 
10 up to, but less than 100, present a significant potential that effects could result from greater 
exposure; and HQs greater than 100 present the highest potential for expected effects. 

7.6.7.1 Hazard Estimation for Terrestrial Wildlife at Landfill Area 1 
Table 7-15 summarizes the NOAEL and LOAEL-based HQs for the six evaluated assessment 
receptors at Landfill Area 1. Eleven chemicals had either a NOAEL- or LOAEL-based HQ that 
exceeded 1 for at least one receptor. Because NOAEL HQs are based on no-effect levels, 
chemicals that exceeded a NOAEL-based HQ of 1, but not a LOAEL-based HQ of 1, are of 
lower concern and unlikely to represent a threat to local populations of ecological receptors. 
Antimony, Aroclor 1260, 4,4’-DDE, 4,4’-DDT, benzo(a)anthracene, and summed high 
molecular weight PAHs had both NOAEL- and LOAEL-based HQs that exceeded 1, with 
LOAEL HQs ranging from 1.79 (LOAEL HQ for antimony for the deer mouse) to 11.1 (LOAEL 
HQ for antimony for the short-tailed shrew). A review of the doses associated with each 
component of the food chain model revealed that an insignificant portion of the hazard resulted 
from exposure to surface water. Therefore, nearly the entire hazard was associated with exposure 
to chemicals in soil. The chemicals with LOAEL-based HQs exceeding 1 are discussed in greater 
detail in the following paragraphs. 

Antimony. Exposure to antimony in soil resulted in an estimated HQ of 111 using a NOAEL 
TRV and 11.1 using a LOAEL TRV for the short-tailed shrew, which was the most sensitive 
receptor (Table 7-15). The deer mouse also had both NOAEL- and LOAEL-based HQs that 
exceeded 1 for antimony. HQs could not be calculated for the marsh wren or red-tailed hawk due 
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to a lack of an avian TRV for this metal. Antimony was detected in 15 out of 45 soil samples, 
with an MDC of 150 mg/kg (Table 7-3). All of these samples except for two exceeded 
antimony’s ESV of 0.27 mg/kg. A background concentration for antimony is listed as “<7.1 
mg/kg” in the Lee Field background report (Shaw, 2004b) because there was only one detected 
concentration in the combined surface and subsurface background samples. The geochemical 
background evaluation performed for this RI (Appendix H) identified the following two samples 
from soil boring location LF1SB06 as having anomalously high concentrations of antimony 
where concentrations are likely associated with a release: 

● AA0030 (soil depth 0 to 1 foot bgs, 150 mg/kg) 
● AA0031 (soil depth 1 to 3 feet bgs, 30.9 mg/kg). 

This soil sample location was located in the approximate center of Landfill Area 1, and both 
samples from this location with anomalously high concentrations were detected in 2001; no 
samples collected in 2016 had anomalously high concentrations. Therefore, even though several 
samples had antimony concentrations that exceeded its ESV, most of these were determined to 
be background related, and the area where the presence of elevated antimony is likely associated 
with a release rather than naturally high concentrations is very small. The opportunity for 
individual organisms to come into contact with this spatially limited area is likely to be sporadic, 
and potential exposure to multiple individuals (i.e., a local population) on a regular basis is even 
more unlikely. Thus, the presence of antimony in soil is judged to have a low potential to result 
in adverse effects to ecological receptors. 

Aroclor 1260. Exposure to Aroclor 1260 in soil resulted in an estimated HQ of 72.4 using a 
NOAEL TRV and 7.24 using a LOAEL TRV for the short-tailed shrew, which was the most 
sensitive receptor (Table 7-15). The deer mouse and marsh wren also had HQs associated with 
Aroclor 1260 that exceeded 1 using the NOAEL TRV; the LOAEL TRV resulted in HQs less 
than 1 for both receptors. Aroclor 1260 was detected in 14 out of 20 soil samples, with an MDC 
of 5 mg/kg (Table 7-3). Only two of these samples exceeded Aroclor 1260’s ESV of 0.88 mg/kg. 
Both of these samples were collected from soil boring location LF1SB05 in 2001. PCBs were not 
analyzed for during the more recent sample location effort in 2016. Sample location LF1SB05 is 
located in the south-central portion of the landfill area. Because samples from only a single 
location exceeded the ESV for this chemical, the spatial extent of PCB contamination appears to 
be limited. Also, all LOAEL-based HQs for PCBs were below 10. Therefore, the potential for 
exposure to Aroclor 1260 in soil to result in adverse effects for populations of ecological 
receptors at Landfill Area 1 is considered low. 
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4,4’-DDE and 4,4’-DDT. Exposure to 4,4’-DDE and 4,4’-DDT in soil resulted in estimated 
HQs of 20.1 and 33.7 using NOAEL TRVs and 2.01 and 3.37 using LOAEL TRVs, respectively, 
for the marsh wren, which was the most sensitive receptor (Table 7-15). These two pesticides 
were detected in 26 and 20 out of 50 soil samples at Landfill Area 1, respectively, with MDCs of 
0.099 and 0.406 mg/kg (Table 7-3). The ESV of 0.021 mg/kg (based on exposure to 4,4’-DDT 
and metabolites) was used for both chemicals. Ten soil samples (range: 0.0292 to 0.099 mg/kg) 
had concentrations of 4,4’-DDE that exceeded the ESV, while 12 soil samples (range: 0.025 
mg/kg to 0.406 mg/kg) had concentrations of 4,4’-DDT that exceeded the ESV. 4,4’-DDT was 
commonly used at military installations during their operational histories for pest control. The 
relatively low detected concentrations at Landfill Area 1 over a dispersed area likely indicate 
remnant contamination associated with this practice rather than a release from buried waste. The 
relatively low HQs (LOAEL-based HQs less than 10) suggest that the potential for ecological 
toxicity is limited. Therefore, it is unlikely that the presence of these two pesticides in soil 
represents a significant risk to populations of ecological receptors. 

Benzo(a)anthracene and PAHs. Exposure to benzo(a)anthracene in soil resulted in an 
estimated HQ of 11.8 using a NOAEL TRV and 2.37 using a LOAEL TRV for the short-tailed 
shrew, which was the most sensitive receptor (Table 7-15). The summed HQs for high molecular 
weight PAHs were 26.8 and 3.87, respectively, for the NOAEL- and LOAEL-based HQs for the 
shrew. Benzo(a)anthracene, along with chrysene and (to a lesser extent) BaP, were the primary 
PAHs resulting to the elevated summed HQ values. Each of these three PAHs (as well as other 
PAHs) had a single, highly elevated concentration detected in sample AA0083 from soil sample 
location LF1SB20. This sample location is near the eastern edge of the landfill area. The 
concentration in this sample was approximately an order of magnitude higher than the next 
highest concentration in any other soil sample. Because there is no obvious reason for the 
concentrations of PAHs to be elevated at that sample location, the results may be anomalous. If 
this sample is excluded, the average concentration of benzo(a)anthracene at Landfill Area 1 is 
0.43 mg/kg, which is approximately half of the conservative ESV of 1.1 mg/kg. Even when the 
sample with high PAHs is included in the calculation of the EPC, the LOAEL-based HQs for all 
receptors are below 10. Therefore, although a few soil samples had concentrations of PAHs that 
exceeded their ESVs and one sample had very high concentrations of PAHs, the concentrations 
do not appear elevated enough or widely distributed enough to cause adverse effects to 
populations of ecological receptors exposed to soil at Landfill Area 1. 
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7.6.7.2 Hazard Estimation for Terrestrial Plants and Invertebrates at Landfill 
Area 1 

As described in Section 7.6.1, the COPEC refinement for base of the food chain receptors (e.g., 
plants and invertebrates) consists of a comparison of the 95 percent UCL to the ESV for each 
chemical initially identified as a COPEC. Because only one surface water sample was available 
at Landfill Area 1, a 95 percent UCL could not be calculated and a secondary screen for base of 
the food chain receptors was not performed for COPECs in this medium. 

The comparison for COPECs identified in soil is presented in Table 7-16. Three metals, 2 PCBs, 
5 pesticides, and 15 SVOCs had refined HQs greater than 1. Therefore, the potential for adverse 
impacts to local invertebrate and plant communities at Landfill Area 1 cannot be discounted. No 
obvious differences were noted between the ecological conditions of Landfill Area 1 compared 
to adjacent areas during an ecological site reconnaissance performed in 2015. Also, because 
there is an abundance of undeveloped and unimpacted habitat bordering the site, if food 
resources were, in fact, depleted at Landfill Area 1 due to site contamination, upper trophic level 
organisms could easily find prey or food items in nearby areas. 

7.6.7.3 Hazard Estimation for Terrestrial Wildlife at Landfill Area 3 
Table 7-17 summarizes the NOAEL- and LOAEL-based HQs for the six evaluated assessment 
receptors at Landfill Area 3. Three chemicals had either a NOAEL- or LOAEL-based HQ that 
exceeded 1 for at least one receptor. Because NOAEL HQs are based on no-effect levels, 
chemicals that exceeded a NOAEL-based HQ of 1 but not a LOAEL-based HQ of 1 are of lower 
concern and are unlikely to represent a threat to local populations of ecological receptors. Copper 
was the only chemical with both NOAEL- and LOAEL-based HQs that marginally exceeded 1 
(2.63 and 2, respectively). Copper is discussed in greater detail below. 

Copper. Exposure to copper in soil resulted in an estimated HQs of 2.63 using a NOAEL TRV 
and 2 using a LOAEL TRV for the short-tailed shrew, which was the most sensitive receptor 
(Table 7-15). No other receptor had an HQ that exceeded 1. Copper was detected in 29 out of 43 
soil samples, with an MDC of 1,770 mg/kg (Table 7-6). The MDC for copper was an outlier; the 
next highest detected concentration was 27.5 mg/kg. All samples except the MDC had 
concentrations of copper that were below the ESV of 28 mg/kg. The geochemical background 
evaluation performed for this RI (Appendix H) identified the following three samples from as 
having anomalously high concentrations of copper where concentrations are likely associated 
with a release: 
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● AC0006 (LFSS03, soil depth 0 to 1 foot bgs, 1,770 mg/kg) 
● AC0015 (LFSS12, soil depth 0 to 1 foot bgs, 20.4 mg/kg) 
● AC0091 (LFSB19, 0 to 0.5 foot bgs, 12.8 mg/kg). 

Although they may contain a component of contamination, the samples from locations LFSS03 
and LFSB19 had concentrations of copper that were below the ESV. Therefore, even if 
contamination is present, copper in these samples is of low ecological concern. 

The soil sample location where the MDC was detected, LFSS03, is located in the west-central 
portion of Landfill Area 3. This sample was collected in 2000; additional soil samples were 
collected for copper in 2011 and during the current RI effort in 2016. As discussed previously, 
all other 42 soil samples had concentrations below the ESV. Therefore, the highly elevated 
concentration at LFSS03 appears to be nonrepresentative of soil at Landfill Area 3. Because the 
elevated concentration was not detected elsewhere at the site, it is assumed that the concentration 
is anomalous, and if valid, represents a very small spatial area. As discussed for antimony in soil 
at Landfill Area 1, the likelihood of adverse effects associated with exposure to copper in soil in 
such a limited spatial area is very low. The fact that the NOAEL- and LOAEL-based HQs were 
below 5 supports the finding that the potential for adverse effects associated with exposure over 
a larger spatial area is low.  

7.6.7.4 Hazard Estimation for Terrestrial Plants and Invertebrates at Landfill 
Area 3 

The comparison of the 95 percent UCL to the ESV for the protection of base of the food chain 
receptors for Landfill Area 3 is presented in Table 7-18. Two metals and three SVOCs had 
refined HQs greater than 1. Therefore, the potential for adverse impacts to local invertebrate and 
plant communities at Landfill Area 3 cannot be discounted. No obvious differences were noted 
between the ecological conditions of Landfill Area 3 compared to adjacent areas during an 
ecological site reconnaissance performed in 2015. Also, because there is an abundance of 
undeveloped and unimpacted habitat bordering the site, if food resources were, in fact, depleted 
at Landfill Area 3 due to site contamination, upper trophic level organisms could easily find prey 
or food items in nearby areas. 

Uncertainty Analysis 
The results of the SLERA are influenced to some degree by variability and uncertainty. In 
theory, investigators might reduce variability by increasing sample size of the medium or species 
sampled. Alternatively, uncertainty within the risk analysis can be reduced by using species-
specific and site-specific data (i.e., to better quantify contamination of media, vegetation, and 
prey through direct field measurements, toxicity testing of site-specific media, and field studies 
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using site-specific receptor species). Detailed media, prey, and receptor field studies are costly; 
thus, the preliminary scoping and predictive analyses of risk are conducted to limit the potential 
use of these resource-intensive techniques to only those COPECs that continue to show a rela-
tively high potential for ecological risk. Because assessment criteria were developed based on 
conservative assumptions, the results of the screening and predictive assessments will err on the 
side of conservatism. This has the effect of maximizing the likelihood of accepting a false 
positive (Type I error:  the rejection of a true null hypothesis that no risk is present) and 
simultaneously minimizing the likelihood of accepting a false negative (Type II error:  the 
acceptance of a false null hypothesis that no risk is present). The use of soil data from 0 to 6 feet 
bgs may overestimate ecological effects during the initial COPEC screen, because many 
ecological receptors are only exposed to shallower soils and may not come into contact with 
COPECs detected only in deeper soils. However, a review of the EPCs calculated for the shallow 
(0 to 1 foot bgs) compared to the total (0 to 6 feet bgs) soil indicates that neither depth interval 
had significantly higher or lower concentrations of the COPECs evaluated in the food chain 
model. Therefore, the use of the two different soil depths for calculating hazards for ecological 
receptors does not appear to have the potential to bias the resulting hazard calculations high or 
low. 

A number of factors contribute to the overall variability and uncertainty inherent in ecological 
risk assessments. Variability is due primarily to measurement error; laboratory media analyses 
and receptor study design are the major sources of this kind of error. Uncertainty, on the other 
hand, is associated primarily with deficiency or irrelevancy of effects, exposure, or habitat data 
to actual ecological conditions at the site. Species physiology, feeding patterns, and nesting 
behavior are poorly predictable; therefore, all toxicity information derived from toxicity testing, 
field studies, or observation will have uncertainties associated with them. Laboratory studies 
conducted to obtain site-specific information often suffer from poor relevance to the actual 
exposure and uptake conditions on site. For example, bioavailability, exposure, assimilation, etc., 
are generally greater under laboratory conditions as compared to field conditions. Calculating an 
estimated value based on a large number of assumptions is often the only alternative to the 
accurate (but costly) method of direct field or laboratory observation, measurement, or testing. 

The calculation of HQs also introduces uncertainty. The following limitations associated with 
HQs are noted: 

● HQs are not measures of risk. 

● HQs are not population based. 
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● HQs are not linearly scaled. 

● HQs are often produced that are unrealistically high and toxicologically impossible. 

● Trace soil concentrations of inorganic chemicals (including concentrations well 
below background levels) can lead to HQ threshold exceedances. 

Because of these considerations, the calculations of HQs greater than 1 for several ecological 
receptors at both Landfill Area 1 and Landfill Area 3 does not indicated that adverse effects have 
occurred or will occur in the future. Some potential for adverse hazard may exist for HQs that 
exceed 1, and the probability of health effects arising may increase with increasing HQ 
magnitude. A general rule that has been proposed to evaluate the potential for ecological impacts 
considering the highly conservative nature of the ecological risk assessment process is as 
follows: HQs less than or equal to 1 represent no probable risk, HQs from 1 up to but less than 
10 represent a low potential for environmental effects, HQs from 10 up to but less than 100 
represent a significant potential that effects could result from greater exposure, and HQs greater 
than 100 represent the highest potential for expected effects (Wentsel et al., 1996).  

Sampling and Analytical Limitations. It is not possible to completely characterize the 
nature and extent of contamination on any site. Uncertainties arise from limits on the number of 
locations that can be sampled. The sampling protocol used at Landfill Area 1 and Landfill Area 
3, however, was designed to optimize efficiency of the sampling effort and reduce uncertainty by 
providing coverage of the affected area using historical data and site knowledge to focus on areas 
of potential releases and provide an adequate characterization of site contaminants. This 
approach biases potential soil contaminant concentrations higher than if sampling was performed 
equally for all soils within the entire landfill areas and provides a more conservative estimate of 
potential risk. The sampling and analytical data are considered sufficient to develop conclusions 
for both landfill areas. 

Treatment of Chemicals Analyzed by Multiple Methods. Several chemicals, particularly 
PAHs, were analyzed in soil using both an SVOC analytical method (e.g., Method 8270) and a 
PAH-specific analytical method (Method 8270LL). To avoid double counting and 
overestimation of these chemicals in soil, only one set of analytical suites was used in the 
SLERA. To ensure that hazards were not underestimated, in instances when the chemical was 
analyzed for by more than one method, the method that produced the more conservative result 
(e.g., the result that had the higher concentration, or the result with the detected concentration in 
situations where one analysis was a detect and one was a nondetect) was used in the SLERA. 
This introduces a conservative bias to the risk assessment. 
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Selection and Quantification of Chemicals of Potential Ecological Concern. 
Uncertainty associated with the processes used to identify COPECs and estimate EPCs arises 
from the following: 

● Identifying background chemicals. Metals are judged to be present at 
concentrations comparable to background if the MDC does not exceed the 
background screening concentration or statistical testing demonstrates that the site 
data and background data are drawn from the same population. Statistical testing of 
site data versus background was not performed for this SLERA. Some organic 
chemicals, such as PAHs, may be considered to be anthropogenic background. The 
inclusion of ambient anthropogenic compounds in this SLERA may impart a 
conservative bias towards the risk assessment. 

● Estimated EPCs are uncertain. Computed 95 percent UCL values are only 
estimates of the actual UCLs associated with each data set. Examples of factors 
affecting the uncertainty of these estimates include the number of samples, proportion 
of nondetects, conformance with an assumed mathematical distribution, imprecision 
of laboratory data, elevated detection limits (from dilutions, matrix interference, etc.), 
and statistical methodology. Uncertainties associated with the statistical 
determination of EPCs for the COPECs in each medium are as follows: 

- A limited number of samples may not completely characterize the site because 
they provide less information about the population from which they are drawn 
than do larger sample sets. Accordingly, small sets tend to have a greater 
variability, which results in the calculation of wide confidence intervals on the 
mean concentration and high EPCs. In some cases, the 95 percent UCL may be 
greater than the MDC, which results in the selection of the MDC as the EPC. The 
Landfill Area 1 and Landfill Area 3 soil data sets were sufficiently robust that all 
95 percent UCLs were below the MDCs.  

- Biased soil sampling is a common practice at contaminated sites to identify nature 
and extent of contamination and to reduce the potential for Type I errors when 
performing environmental investigations (i.e., concluding that a site is clean when 
it really is not). The biased sampling approach likely overestimates chemical 
concentrations, resulting in greater chemical concentrations and predicted risk. 
The Landfill Area 1 and Landfill Area 3 sampling strategy was biased where 
contamination was expected or predicted based on historical data and site 
information. Ecological receptors are likely to move randomly about the area, 
however, and not spend their entire time in areas where contamination may occur. 
The area use factor used in the calculation of the HQs adjusts for the fact that 
organisms would only spend a portion of their daily activities on or near the 
landfill areas, however, and this uncertainty is considered minor for this SLERA.  

- Laboratory analytical techniques have a degree of uncertainty associated with 
them. These uncertainties are documented by using data qualifiers to reflect the 
degree of certainty of measurement. For example, some data were estimated (e.g., 
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J-qualified), while other data were rejected (i.e., R-qualified). The direction of 
bias introduced by J-qualified values is unclear. 

The use of the 95 percent UCL as the EPC is likely to underestimate the EPC in 5 percent of the 
cases and overestimate exposure in 95 percent of cases, imparting an overall conservative bias to 
the risk assessment. 

Lack of Toxicity Reference Values for All Receptors. Avian TRVs were not available 
for benzoic acid, which was a COPEC in soil at both landfill areas, or for carbazole, which was a 
COPEC in soil at Landfill Area 1. No suitable surrogate TRVs were available for these 
chemicals; therefore, no direct estimate of their potential toxicity for the marsh wren or red-tailed 
hawk was possible. TRVs for these chemicals were available for mammals, however, and the 
HQs for these receptors were well below 1. Although toxicity can vary substantially between 
birds and mammals, the lack of toxicity in mammalian receptors provides some assurance that 
the potential for adverse impacts associated with birds exposed to benzoic acid and carbazole is 
relatively low. 

Risk Summary and Conclusions 
Separate SLERAs were performed for Landfill Area 1 and Landfill Area 3. Both SLERAs 
focused on terrestrial impacts; only one of the surface water/sediment sample locations proposed 
in the work plan was covered with water at either landfill area during the sampling period, and 
habitat capable of supporting viable communities and/or populations of aquatic receptors was 
judged not to be present within the areas being evaluated. Sediment samples were treated as soil 
samples when not covered with water. 

Thirty-three chemicals in soil and 10 in surface water were selected as COPECs at Landfill Area 
1. No chemicals were identified as COPECs in the one sediment sample covered with water, and 
sediment was not considered further. The presence of COPECs in site media triggered a COPEC 
refinement step that included a food chain model designed to estimate ecological risk to six 
assessment receptors that are representative of feeding guilds that occur, or may occur, on site. 
Conservative NOAEL-based HQs and less conservative LOAEL-based HQs were calculated for 
all receptors. Five chemicals, including one metal (antimony), one PCB (Aroclor 1260), two 
pesticides (4,4’-DDE and 4,4’-DDT), and one PAH (benzo[a]anthracene), had both NOAEL and 
LOAEL-based HQs that exceeded 1. Summed high molecular weight PAHs also had HQs 
exceeding 1, but this hazard was driven primarily by benzo(a)anthracene and, to a lesser extent, 
BaP and chrysene. The short-tailed shrew was the most sensitive receptor for most COPECs, 
with the exception of the pesticides, for which the marsh wren was the most sensitive receptor. 
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Further evaluation of the data revealed that the spatial distribution of most COPECs with 
elevated concentrations was highly limited: 

● Only a single soil sample location (LF1SB06) was found to have anomalously high 
antimony concentrations. 

● Aroclor 1260 only exceeded its ESV in two samples from the same soil location 
(LF1SB05). 

● Highly elevated PAHs at one sample location (LF1SB20) were primarily responsible 
for the high HQs associated with benzo(a)anthracene and summed high molecular 
weight PAHs. 

The pesticides 4,4’-DDE and 4,4’-DDT were the only chemicals detected at multiple sample 
locations at concentrations that consistently exceeded their ESVs. However, these chemicals are 
likely present as the result of standard practices at the time LFNAS was operational, which 
included the regular and lawful (at the time) application of 4,4’-DDT as an insecticide. LOAEL-
based HQs were below 5 for both chemicals, indicating low to moderate risk to ecological 
receptors. 

Seven chemicals were selected as COPECs in soil at Landfill Area 3, including four metals and 
three SVOCs. Surface water and wet sediment were not present at Landfill Area 3 (all proposed 
surface water/sediment sample locations were dry). The food chain model performed as part of 
the COPEC refinement step resulted in only copper having HQs that exceeded 1 using both 
NOAEL and LOAEL based TRVs. Copper was found to have anomalously high (i.e., non-
background related) concentrations in three soil samples, but only one of these samples, which 
had a highly elevated concentration of 1,770 mg/kg, exceeded the ESV for copper. No other 
sample at the Landfill Area 3 exceeded the ESV. Therefore, the single elevated concentration 
was considered to be nonrepresentative of Landfill Area 3 as a whole, and it was considered 
unlikely that exposure to copper in soil by ecological receptor populations would result in 
adverse effects. 

In addition to the food chain models, the COPEC refinement step also re-evaluated potential 
risks to organisms at the base of the food chain, e.g., terrestrial plants and invertebrates, by 
comparing the conservative ESVs to the 95 percent UCL rather than the MDC. Twenty-five 
chemicals in Landfill Area 1 and six chemicals in Landfill Area 3 still exceeded their ESVs using 
the less conservative UCL comparison. Although local impacts to these receptors could not be 
discounted, it is highly unlikely that the food source for upper trophic level receptors could be 
significantly disrupted, as abundant, unimpacted habitat abuts both landfill areas. These areas 
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would act as an adequate source of prey or forage matter if primary trophic level organisms were 
reduced due to contamination.  

In summary, both landfill areas (particularly Landfill Area 1) had elevated concentrations of 
some chemicals that were initial causes of concern for ecological receptors. Additional 
evaluation, however, indicated that the concern resulted from their presence in a very low 
number of samples with elevated concentrations. The one exception was pesticides at Landfill 
Area 1, which were present in multiple samples at concentrations exceeding ESVs. These 
pesticides, including 4,4’-DDT and its metabolite 4,4’-DDE, are likely remnant traces of the 
lawful use of 4,4’-DDT in the 1940s and 1950s when the LFNAS was in full operation. Overall, 
due to the low detected concentrations in a majority of samples, the highly limited spatial 
distribution of most contaminants, the relatively low HQs calculated in the food chain modeling, 
and the presence of abundant habitat nearby, chemicals detected in Landfill Area 1 and Landfill 
Area 3 media are considered to have a low potential to adversely impact ecological receptor 
populations. No additional investigation of ecological risk is warranted or recommended at 
Landfill Area 1 or Landfill Area 3. 
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8.0 Remedial Investigation Summary and Conclusions 

Summary 
8.1.1 Landfill Area 1 
APTIM (formerly CB&I) conducted an RI for the area known as Landfill Area 1 at the former 
LFNAS. The RI consisted of a surface water and sediment sampling, DPT groundwater 
sampling, monitoring well installation, surface and subsurface soil sampling, groundwater 
sample collection, comparison of Landfill Area 1 data to established background environmental 
media, completion of a BHHRA, and completion of a SLERA. 

Landfill Area 1 covers approximately 6.2 acres of land near the southeastern corner of the 
LFNAS property. Today, the site is an inactive, heavily vegetated parcel bordered to the north by 
Wildwood Road and a drainage swale paralleling the road; to the south and east by a cypress 
wetland area (Three Mile Swamp); and to the west by a low, flat, wooded area that contains 
standing water during the rainy season and connects with Three Mile Swamp. 

Currently, the landfill is completely covered with vegetation of different types. The surface of 
the eastern one-half to two-thirds of the landfill is generally mounded with abundant debris 
approximately 8 to 15 feet above the surrounding topography. In this portion of the landfill, the 
debris is generally covered with a thin layer of soil, which supports mostly grasses, scrub 
vegetation, and few trees. Various types of debris, such as fiberglass pipes, concrete, and 
brush/timber piles, are present on the surface or visible through the soil cover. An area of 
approximately 2 acres in the northeastern portion of Landfill 1 was regraded in the 2005-2006 
time frame to allow for temporary storage in this location by the Clay County Sheriff’s 
Department. Two conex boxes appear in Google Earth aerial photographs dated November 2007 
through January 2014. Three other temporary structures were present based on Google Earth 
aerial photographs dated November 2007 and January 2008; these were removed prior to 2010. 
The conex boxes were likewise subsequently removed, and the area has not been used for storage 
since at least 2015. It is unknown what materials were stored in this area. The eastern edge of the 
landfill slopes downward to the east and south toward the wetland area, which is dominated by 
cypress trees and low vegetation common to wetlands in the southeastern U.S. The eastern 
portion of the landfill contains debris such as concrete culverts, drummed materials, and 
(reportedly) power poles. 

The southwestern area of the landfill is low and relatively flat lying, as the ground surface slopes 
downward to the east and south from the high central portion of the landfill. The southeastern 
and southwestern edges of the landfill are covered mostly with grasses and low vegetation 
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common near wetland areas. The south-central part of the landfill is densely vegetated with 
cypress trees and vines. The central and west-central portions of the landfill are dominated by 
thick vegetation such as trees, brush, and scrub and are essentially inaccessible by foot and most 
equipment. Mounded debris is common here, including concrete, fiberglass materials, rusted 
drums (some labeled “acetone”), and other miscellaneous debris. The western portion of the 
landfill is fairly flat and contains a dense canopy of trees, but is accessible. Surface debris is 
common here, especially to the south. The northern edge of the landfill slopes downward to the 
north from the center to Wildwood Road. Most of the debris observed at the surface is known to 
be related to post-DoD activities. 

One surface water sample was collected from the drainage swale north of Wildwood Road in the 
northeastern corner of Landfill Area 1. The single surface water sample was analyzed for VOCs, 
SVOCs with PAHs, TRPH, pesticides, and total/dissolved TAL metals. Nine PAHs 
(benzo[a]anthracene, BaP, benzo[b]fluoranthene, benzo[g,h,i]perylene, benzo[k]fluoranthene, 
chrysene, dibenz[a,h])anthracene, indeno[1,2,3-c,d]pyrene, and phenanthrene), two pesticides 
(4,4’-DDD and 4’,4’-DDE), and aluminum were detected in the surface water at concentrations 
in excess of their respective SWCTLs. 

Sediment samples were collected from three locations along the creek/wetland area east of 
Landfill Area 1. The samples were analyzed for VOCs, SVOCs, pesticides, PCBs, TRPH, and 
TAL metals. No organics or metals compounds were detected above their respective SQAG 
TECs.  

Surface soil samples were collected from 10 locations within the landfill boundary. All surface 
soil samples were analyzed for VOCs, SVOCs with PAHs, TRPH, pesticides, and TAL metals. 
Analytical results indicate that the BaP TEQ residential ASCTL was exceeded at only one 
location. A single pesticide parameter was detected above its LSCTL at only one surface soil 
sample location. And the presence of TRPH was detected in excess of its LSCTL at only three 
locations, with two of those locations exhibiting TRPH exceedances of both the RSCTL and the 
LSCTL. Subsurface soil samples were collected from 10 locations coinciding with the surface 
soil samples within the perimeter of the landfill boundary. The results indicate the presence of 
PAHs at only one location, one pesticide at three locations, SVOCs at one location, TRPH at two 
locations, and inorganics at six locations at concentrations exceeding their respective background 
and/or cleanup target levels. It should be noted that TRPH exceeded its ISCTL and LSCTL in 
one subsurface sample (LF1SB20, 2.0 – 4.0 feet bgs). These all occur in the east-central portion 
of the regraded area of Landfill Area 1. 
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During the RI, DPT groundwater samples were collected from three depth intervals at six 
locations. Following installation and development of one deep well adjacent to shallow 
monitoring well LF1MW02, groundwater samples were collected from all 13 existing wells. The 
direct-push results indicated one PAH (dibenz[a,h]anthracene), one pesticide (dieldrin), SVOCs 
(dichlorobenzene and hexachlorbutadiene), VOCs (chloroethene and chlorobenzene), and 
inorganics (aluminum, chromium, iron, and manganese) were detected above their respective 
GCTLs. Analysis of groundwater samples from the monitoring wells indicated the presence of 
chlorobenzene in one well and the inorganics iron and manganese in eight monitoring wells at 
concentrations that exceeded GCTLs. Total metals exceeding GCTLs were detected in all but 
two Landfill Area 1 wells. 

Exceedances for inorganics were compared to background concentrations established during the 
background chemical data study. The data sets were subjected to statistical tests, and if 
necessary, geochemical evaluations were performed to determine if compounds detected were 
contaminant-related. A review of the soil data set (surface and subsurface) indicated anomalous 
concentrations of antimony, barium, copper, lead, manganese, and zinc that may contain a 
component of contamination. When subjected to geochemical evaluation, inorganics detected in 
surface water samples were not determined to be contaminant related. In groundwater, 
geochemical evaluation indicates that all detected concentrations of antimony, arsenic, and iron 
are naturally occurring in the site groundwater samples. The manganese concentrations of 
LF1MW11 sample AA3044 and LF1MW12 sample AA3045 are anomalously high. These 
concentrations are higher than can be explained as the result of natural processes and may 
contain a component of manganese contamination. The remaining manganese detections in the 
site groundwater data set are naturally occurring. 

The BHHRA of Landfill Area 1 concluded that potential cancer risks to current receptors are 
either at or below the low end of the NCP 10-6 to 10-4 acceptable cancer risk range. This is based 
on the evaluation of surface soil (both depth intervals) exposure to the current/future 
maintenance worker and adolescent trespasser, and also on the combined surface soil and surface 
water exposure for the trespasser. Similarly, the HI values for both current/future receptors are 
generally equal to or less than the target value of 1, indicating that adverse noncancer health 
effects are unlikely for either of these receptors. The exception is TRPH at the 2 to 4-foot 
subsurface depth range. As discussed in Sections 6.6.2.8 and 6.7.1, TRPH was conservatively 
assumed to be present entirely as low molecular weight aromatic compounds. Given the passing 
of decades since material were disposed of at Landfill Area 1 and the warm subtropical climate, 
it is likely that the remaining TRPH is predominantly composed of nonvolatile, recalcitrant high 
molecular weight aliphatic and/or aromatic TRPH compounds. The HI value for the hypothetical 
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construction worker assuming high molecular weight aliphatic or aromatic values are less than 
the target HI of 1. Further, the samples used in the BHHRA for the evaluation of subsurface soil 
were collected from within the buried waste area instead of outside the buried waste as 
prescribed by the work plan (Section 6.3.2). Given the presence of landfilled material in the area 
evaluated at Landfill Area 1 for subsurface soil, exposure to subsurface soil in these areas is 
regarded as implausible for the construction worker or any other receptor. 

The SLERA identified elevated concentrations of some chemicals that were initial causes of 
concern for ecological receptors. Additional evaluation, however, indicated that the concern 
resulted from their presence in a very low number of samples with elevated concentrations. The 
one exception was pesticides at Landfill Area 1, which were present in multiple samples at 
concentrations exceeding ESVs. These pesticides, including 4,4’-DDT and its metabolite 4,4’-
DDE, are likely remnant traces of the lawful use of 4,4’-DDT in the 1940s and 1950s when the 
LFNAS was in full operation. Overall, due to the low detected concentrations in a majority of 
samples, the highly limited spatial distribution of most contaminants, the relatively low HQs 
calculated in the food chain modeling, and the presence of abundant habitat nearby, chemicals 
detected in Landfill Area 1 media are considered to have a low potential to adversely impact 
ecological receptor populations. No additional investigation of ecological risk is warranted or 
recommended at Landfill Area 1. 

8.1.2 Landfill Area 3 
CB&I conducted an RI for the area known as Landfill Area 3 at the former LFNAS. The RI 
consisted of sediment sampling, DPT groundwater sampling, monitoring well installation, 
surface and subsurface soil sampling, groundwater sample collection, comparison of Landfill 
Area 3 data to established background environmental media concentrations, completion of a 
BHHRA, and completion of a SLERA. 

Landfill Area 3 covers approximately 7.4 acres of land at the southern edge of the LFNAS 
property. The landfill is bounded on the north, west, and east by a thick cover of trees. Three Mile 
Swamp lies approximately 400 feet east and northeast of the landfill. The southern edge of 
Landfill Area 3 is bordered by a dirt access road that connects County Road 209 with Wildwood 
Road. The remnants of 6-inch-by-6-inch wooden posts from a previous boundary fence are 
located around the perimeter of the landfill. Currently, the landfill is heavily wooded with trees 
and undergrowth. Prior to the end of 2001, the eastern edge of Landfill Area 3 was cleared of 
larger timber from the bend in the access road to the northeast. The removal of timber in these 
areas has provided more sunlight, which allowed the growth of grasses and thick scrub 
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vegetation. Portions of the landfill where this has occurred are now nearly impenetrable, as is the 
northeast corner of the landfill where cutting debris has been piled. 

Overall, the landfill area is relatively flat. Three mounds previously identified within the Landfill 
Area 3 boundary were not present during the 2016 RI field event. Scattered debris, including 
bottles, cans, and miscellaneous metal items, can be observed at the surface from the south-
central portion of the landfill to the east and northeast. From the surface, there are no other 
indications that a landfill is present. Two small ponds and a seasonably wet ditch area were 
previously identified within and adjacent to the Landfill Area 3 boundary. However, those site 
features were dry at the time of the 2016 RI field event.  

One sediment sample was collected from one location southeast of the defined boundary of 
Landfill Area 3. Only two VOCs (2-butanone and acetone) were detected in the sediment 
sample. 

Surface soil samples were collected from three locations within the landfill boundary. Subsurface 
soil samples were collected from the locations coinciding with the surface soil samples. The 
analytical results of the surface and subsurface samples indicated that no organic or inorganic 
compounds were present at concentrations in excess of their respective State of Florida cleanup 
target levels. 

During the RI, groundwater samples were collected from 5 depth intervals at 10 direct-push 
boring locations. The DPT boring locations were placed on the southern and eastern perimeter of 
the landfill to collect groundwater screening samples. Concentrations of chloroethene in excess 
of its GCTL were detected at concentrations in only one direct-push sample (LF3DP12, 8.0 to 
12.0 feet bgs). 

In addition, four shallow wells and two deep wells were installed during the RI. Groundwater 
samples were collected from the 6 new wells and all 12 existing wells. Analysis of groundwater 
samples from the monitoring wells indicated the presence of chlorinated hydrocarbons in excess 
of the GCTLs in well LF3MW06 and LF3MW07. One PAH was detected above its GCTL in 
well LF1DW05. Unfiltered inorganic compounds aluminum, iron, and manganese were detected 
above their respective background values and GCTLs. Unfiltered aluminum was detected above 
its background value and GCTL values in wells LF3MW04, LF3MW05, LF3MW06, 
LF3MW07, LF3MW09, LF3MW10, LF3MW11, and LF3W-5-86; unfiltered iron was detected 
above its background value and GCTL in wells LF3MW07 and LF3W-5-86; and unfiltered 
aluminum was detected above its background value and GCTL in well LF3MW06. Filtered 
inorganic compounds iron and manganese were detected above their respective background 
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values and GCTLs. Filtered iron was detected above its background value and GCTL in wells 
LF3MW07 and LF3W-5-86. Filtered manganese was detected above its background and GCTL 
in wells LF3MW04, LF3MW05, LF3MW06, LF3MW07, LF3MW09, LF3MW10, and 
LF3MW11.   

Exceedances for inorganics were compared to background concentrations established during the 
background chemical data study. The data sets were subjected to statistical tests, and if 
necessary, geochemical evaluations were performed to determine if compounds detected were 
contaminant related. A review of the soil data set (surface and subsurface) indicated anomalous 
concentrations of copper, iron, lead, mercury, and zinc that may contain a component of 
contamination. In the groundwater, iron concentrations are anomalously high and may be 
contaminant related. Iron may be elevated due to reductive dissolution, as a secondary effect of 
organic contamination. 

The BHHRA concluded that cancer risks for all receptors exposed to Landfill Area 3 surface and 
subsurface soil are less than the NCP acceptable cancer risk range of 10-6 to 10-4 . Therefore 
cancer risks associated with exposure to surface soil and subsurface soil are regarded as 
negligible for all receptors evaluated. The HI values for all soil receptors are less than the target 
value of 1, indicating that adverse noncancer health effects are unlikely for any of these 
receptors. 

The SLERA identified seven chemicals as COPECs in soil at Landfill Area 3, including four 
metals and three SVOCs. Surface water and wet sediment were not present at Landfill Area 3 (all 
proposed surface water/sediment sample locations were dry). The food chain model performed 
as part of the COPEC refinement step resulted in only copper having HQs that exceeded 1 using 
both NOAEL- and LOAEL-based TRVs. Copper was found to have anomalously high (i.e., non-
background-related) concentrations in three soil samples, but only one of these samples, which 
had a highly elevated concentration of 1,770 mg/kg, exceeded the ESV for copper. No other 
sample at the Landfill Area 3 exceeded the ESV. Therefore, the single elevated concentration 
was considered to be nonrepresentative of the Landfill Area 3 as a whole, and it was considered 
unlikely that exposure to copper in soil by ecological receptor populations would result in 
adverse effects. Overall, due to the low detected concentrations in a majority of samples, the 
highly limited spatial distribution of most contaminants, the relatively low HQs calculated in the 
food chain modeling, and the presence of abundant habitat nearby, chemicals detected in Landfill 
Area 3 media are considered to have a low potential to adversely impact ecological receptor 
populations. No additional investigation of ecological risk is warranted or recommended at 
Landfill Area 3. 
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Conclusions and Recommendations 
8.2.1 Landfill Area 1 
Similar to the findings of previous RIs, soil and groundwater contamination detected during this 
RI is likely attributable to past disposal activities at the site. Surface and subsurface soil 
contaminants detected, including PAHs, SVOCs, TRPH, and metals, are not uncommon in waste 
disposal areas, but the date of their release is difficult to determine. Arsenic, barium, and copper 
concentrations exceeding the background and cleanup target levels are widespread in the soil 
sampling area of regrading. A review of the soil data set (surface and subsurface) indicated 
anomalous concentrations of antimony, barium, copper, lead, manganese, and zinc that may 
contain a component of contamination.  

The groundwater is relatively free of contamination, with only one organic constituent detected 
exceeding the GCTL in one well (chlorobenzene at well LF1MW02) located on the northern 
boundary of the landfill area. Deep monitoring well LF1DW02 was installed adjacent to 
LF1MW02 in order to vertically define the previous shallow chlorobenzene detection. Vertical 
delineation of chlorinated hydrocarbon contamination was achieved due to the lack of VOC 
detections in the newly installed deep well adjacent to well LF1MW02. It should be noted that 
previous vinyl chloride detections in the southeast corner of the landfill in deep well LF1DW01 
were not present during the 2016 RI groundwater sampling event. 

The BHHRA established that potential cancer risks to current receptors are either at or below the 
low end of the NCP 10-6 to 10-4 acceptable cancer risk range. The HI value was also below a 
value of 1 for all receptors, assuming that TRPH is present primarily as high molecular weight 
aliphatic and /or aromatic compounds (Section 6.5.3.1.5). Therefore, the human health risk 
assessment concluded that no unacceptable human health risks were present at the site for the 
current and reasonably anticipated future land use scenarios of Landfill Area 1. Similarly, the 
SLERA concluded that no additional investigation of ecological risk is warranted or 
recommended at Landfill Area 1. 

The human health and ecological risk assessments concluded that site conditions do not present 
an unacceptable risk to human health and the environment at Landfill Area 1. Consistent with the 
requirements of the DERP and guidance provided in DoD Manual 4715.20 (DoD, 2012) the 
USACE concludes that further response actions are not warranted for the site. In accordance 
with FUDS policy, the USACE recommends preparation of a no action proposed plan and 
decision document. 
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8.2.2 Landfill Area 3 
Two VOCs were detected in the sediment sample collected southeast of the landfill boundary. 
Organic constituents were not detected above SCTLs in any surface or subsurface soil sample. 
The inorganic constituents arsenic and iron were detected in excess of their respective 
background values. However, no inorganic constituents were detected above their respective 
cleanup target levels. 

Similar to previous RIs at Landfill Area 3, the most significant levels of contamination were 
detected in groundwater samples collected within and adjacent to the southeast boundary of the 
landfill. Concentrations of chlorinated hydrocarbons including cis- and trans-1,2-DCE and vinyl 
chloride were detected at concentrations well above the GCTLs. However, the expanded 
groundwater investigation in the vicinity of the chlorinated hydrocarbon detections indicate that 
the area of contamination represents a localized plume, delineated both horizontally and 
vertically by the 2016 DPT and permanent monitoring well results. The absence of previously 
detected TCE, coupled with the presence of high levels of TCE breakdown products cis- and 
trans-1,2-DCE and vinyl chloride, likely indicate the release is not recent. 

The BHHRA concluded the cancer risks for all receptors are less than the NCP 10-6 to 10-4 

acceptable cancer risk range. The HI value was also below a value of 1 for all receptors. The 
human health risk assessment concluded that no unacceptable human health risks were present at 
the site for the current and reasonably anticipated future land use scenarios of Landfill Area 3. 
Similarly, the SLERA concluded that no additional investigation of ecological risk is warranted 
or recommended at Landfill Area 3. 

The human health and ecological risk assessments concluded that site conditions do not present 
an unacceptable risk to human health and the environment at Landfill Area 3. Consistent with the 
requirements of the DERP and guidance provided in DoD Manual 4715.20 (DoD, 2012) the 
USACE concludes that further response actions are not warranted for the site.  In accordance 
with FUDS policy, the USACE recommends preparation of a no action proposed plan and 
decision document.  
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Table 4-1 

Groundwater Elevations 
Landfill Areas 1 and 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 1 of 3) 

Monitoring Well 

Ground 
Elevation 

(ft amsl) 

Top of 
Casing 

Elevation 
(ft amsl) Date 

Depth to 
Water 

(BTOC) 

Groundwater 
Elevation 

(amsl) 

Landfill Area 1 

LF1MW01 9.7 12.43 11/7/2001 6.81 5 62 

10/23/2001 4.35 8 08 

8/10/2002 3.93 8 50 

6/13/2013 2.50 9 93 

8/22/2016 4.56 7 87 

LF1MW02 12.4 15.43 1/22/2001 5.85 9 58 

12/2/2001 5.85 9 58 

4/30/2001 6.46 8 97 

11/7/2001 6.85 8 58 

10/23/2001 5.87 9 56 

8/10/2002 5.79 9 64 

6/13/2013 5.05 10.38 

8/22/2016 6.00 9.43 

LF1MW03 9 8 12 65 11/7/2001 6.77 5 88 

10/23/2001 3.86 8.79 

8/10/2002 3.59 9 06 

6/13/2013 3.01 9 64 

8/22/2016 4.48 8.17 

LF1MW04 13.5 16 62 11/7/2001 9.66 6 96 

10/23/2001 7.77 8 85 

8/10/2002 7.74 8 88 

6/13/2013 6.92 9.70 

8/22/2016 8.56 8 06 

LF1MW05 11.7 14 87 6/13/2013 5.03 9 84 

8/22/2016 7.20 7 67 

LF1-W-6-86 12.1 15 05 1/22/2001 5.72 9 33 

12/2/2001 5.70 9 35 

4/30/2001 7.01 8 04 

11/7/2001 6.77 8 28 

10/23/2001 6.35 8.70 

10/8/2002 6.07 8 98 

6/13/2013 6.20 8 85 

8/22/2016 6.42 8 63 

LF1-W-7-86 10.8 13 26 1/22/2001 4.31 8 95 

12/2/2001 4.04 9 22 

11/7/2001 9.01 4 25 

10/23/2001 4.34 8 92 

10/8/2002 4.09 9.17 

6/13/2013 4.10 9.16 

8/22/2016 4.75 8 51 

LF1DW01 13.3 16.42 11/7/2001 9.01 7.41 

10/23/2001 6.93 9.49 

10/8/2002 6.78 9 64 

6/13/2013 6.36 10.06 

8/22/2016 7.90 8 52 

LF1MW06 13.05 12.76 6/17/2013 3.52 9.24 

8/22/2016 4.90 7.86 

LF1MW07 12.19 12.1 6/17/2013 2.89 9.21 

8/22/2016 4.3 7.80 

LF1MW08 12.23 12.41 6/17/2013 3.16 9.25 

8/22/2016 4.58 7.83 

LF1MW09 9.68 12.91 6/17/2013 3.77 9.14 

8/22/2016 4.56 8.35 

LF1MW10 9.08 12.31 6/17/2013 4.68 7.63 

8/22/2016 4.20 8.11 

KN18\LFNAS\LF 1-3\RI\Final\Tables\F_LF1-3_RI_4-1.xlsx\Table 4-1\11/1/2018\8:59 AM 



Table 4-1 

Groundwater Elevations 
Landfill Areas 1 and 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 2 of 3) 

Monitoring Well 

Ground 
Elevation 

(ft amsl) 

Top of 
Casing 

Elevation 
(ft amsl) Date 

Depth to 
Water 

(BTOC) 

Groundwater 
Elevation 

(amsl) 

LF1MW11 12.14 14.87 6/17/2013 5.10 9.77 

8/22/2016 6.32 8.55 

LF1MW12 12.14 14.87 6/17/2013 5.36 9.51 

8/22/2016 6.59 8.28 
LF1DW02 12.80 16.03 8/22/2016 5.38 10 65 

Landfill Area 3 

LF3MW01 14 6 17.34 11/28/2000 3.27 14 07 

1/17/2001 4.23 13.11 

2/13/2001 3.65 13 69 

7/11/2001 5.14 12 20 

10/23/2001 3.24 14.10 

10/8/2002 2.86 14.48 

1/10/2005 3.45 13 89 

7/11/2005 1.81 15 53 

12/2/2011 3.92 13.42 

8/22/2016 4.93 12.41 

LF3MW02 15 2 18.28 11/28/2000 5.14 13.14 

1/17/2001 6.05 12 23 

2/13/2001 5.58 12.70 

7/11/2001 8.50 9.78 

10/23/2001 5.28 13 00 

10/8/2002 5.03 13 25 

1/10/2005 5.46 12 82 

7/11/2005 3.39 14 89 

12/2/2011 6.23 12 05 

8/22/2016 6.20 12 08 

LF3MW03 13 6 16.93 1/17/2001 7.21 9.72 

2/13/2001 6.69 10 24 

7/11/2001 9.35 7.58 

10/23/2001 5.86 11 07 

10/8/2002 5.66 11 27 

1/10/2005 6.40 10 53 

7/11/2005 4.51 12.42 

12/2/2011 10.31 6.62 

8/22/2016 7.81 9.12 

LF3MW04 14.4 17.17 1/17/2001 7.55 9.62 

2/13/2001 7.34 9.83 

7/11/2001 10.24 6.93 

10/23/2001 5.85 11 32 

10/8/2002 5.46 11.71 

1/10/2005 6.61 10 56 

7/11/2005 4.60 12 57 

12/2/2011 11.29 5.88 

8/22/2016 10.77 6.40 

LF3MW05 15.1 18.41 1/17/2001 7.05 11 36 

2/13/2001 6.51 11 90 

7/11/2001 6.56 11 85 

10/23/2001 6.02 12 39 

10/8/2002 5.48 12 93 

1/10/2005 6.13 12 28 

7/11/2005 4.36 14 05 

12/2/2011 5.38 13 03 

8/22/2016 6.30 12.11 

LF3MW06 15 8 18.42 10/8/2002 3.92 14 50 

1/10/2005 5.38 13 04 

7/11/2005 3.56 14 86 

12/2/2011 4.38 14 04 

8/22/2016 5.49 12 93 
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Table 4-1 

Groundwater Elevations 
Landfill Areas 1 and 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 3 of 3) 

Monitoring Well 

Ground 
Elevation 

(ft amsl) 

Top of 
Casing 

Elevation 
(ft amsl) Date 

Depth to 
Water 

(BTOC) 

Groundwater 
Elevation 

(amsl) 

LF3MW07 15 3 18.65 12/2/2011 4.70 13 95 

8/22/2016 5.52 13.13 

LF3MW08 15.4 18.42 8/22/2016 5.48 12 94 

LF3MW09 16 19.39 8/22/2016 9.99 9.40 

LF3MW10 13 9 17.10 8/22/2016 4.97 12.13 

LF3MW11 15.1 18.31 8/22/2016 6.28 12 03 

LF3DW01 14 3 17.17 1/17/2001 5.95 11 22 

2/13/2001 5.44 11.73 

7/11/2001 7.91 9.26 

10/23/2001 4.96 12 21 

10/8/2002 4.47 12.70 

1/10/2005 5.24 11 93 

7/11/2005 Not Measured 

12/2/2011 7.30 9.87 

8/22/2016 6.78 10 39 

LF3DW02 15 17.62 10/8/2002 3.78 13 84 

1/10/2005 4.62 13 00 

7/11/2005 3.71 13 91 

12/2/2011 5.64 11 98 

8/22/2016 5.40 12 22 

LF3DW03 15 6 17.97 12/2/2011 5.34 12 63 

8/22/2016 5.15 12 82 

LF3DW04 15.4 18.39 9/22/2016 5.98 12.41 

LF3DW05 14 8 17.82 9/22/2016 5.80 12 02 

LF3-W-4-86 16 6 19.03 11/28/2000 5.25 13.78 

1/17/2001 6.41 12 62 

2/13/2001 5.89 13.14 

7/11/2001 7.15 11 88 

10/23/2001 5.00 14 03 

10/8/2002 4.53 14 50 

1/10/2005 5.62 13.41 

7/11/2005 3.40 15 63 

12/2/2011 5.17 13 86 

8/22/2016 5.84 13.19 

LF3-W-5-86 15 5 17.77 11/28/2000 5.35 12.42 

1/17/2001 6.08 11 69 

2/13/2001 6.11 11 66 

7/11/2001 6.42 11 35 

10/23/2001 4.80 12 97 

10/8/2002 4.38 13 39 

1/10/2005 5.47 12 30 

7/11/2005 5.13 12 64 

12/2/2011 5.40 12 37 

8/22/2016 6.55 11 22 

Notes: 

amsl - Above mean sea level. 

BTOC - Below top of casing. 

ft - Feet. 
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Table 4-2 

Organic Compounds Detected in Surface Water 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

Location Code 

Sample ID 

Sample Date 

Sample Purpose 

LF1SW05 

AA2010 

8/3/2016 

REG 

Parameter (µg/L) SWCTL Result 
Lab 
Qual 

Val Qual 

FIELD MEASUREMENT 
Conductivity (mS/mL) NV 0.66 
Dissolved oxygen (mg/L) NV 1.63 
Oxida ion-Reduction Poten ial (mV) NV -77.3 
pH (STD UNIT) NV 6.73 
Temperature (0C) NV 28.1 
Turbidity (NTU) NV 37.9 

PAH 
1-Methyl Naphthalene 95 0.101 
2-Methylnaph halene 30 0.12 
Acenaphthene 130 0.17 
Acenaphthylene 0.031 0.1 U U 
Benzo(a)anthracene 0.014 0.061 J J 
Benzo(a)pyrene 0.0014 0.074 J J 
Benzo(b)fluoranthene 0.014 0.075 J J 
Benzo(g,h,i)perylene 0.031 0.093 J J 
Benzo(k)fluoranthene 0.14 0.089 J J 
Chrysene 1.4 0.08 J J 
Dibenz(a,h)anthracene 0.0014 0.096 J J 
Fluoranthene 19 0.038 J J 
Fluorene 94 0.128 
Indeno(1,2,3-c,d)pyrene 0.014 0.101 
Naphthalene 26 0.266 
Phenanthrene 0.031 0.108 
Pyrene 49 0.025 J J 

PESTICIDES 
4,4'-DDD 0.0003 0.00894 J J 
4,4'-DDE 0.0002 0.00861 J J 
4,4'-DDT 0.00015 0.00412 U U 
Chlordane, alpha- 0.001 0.00412 U U 
Chlordane, gamma- 0.001 0.00412 U U 
Dieldrin 0.00014 0.00412 U U 
Heptachlor Epoxide 0.000099 0.00412 U U 

SEMIVOLATILES 
Bis(2-Ethylhexyl)phthalate 2.1 0.51 U U 

TRPH 
TRPH 5000 425 U U 

VOLATILES 
1,4-Dichlorobenzene 1100 0.5 U U 
1,4-Dioxane 120 100 U U 
2-Butanone 120000 0.5 U U 
Acetone 1700 1 U U 
Chlorethene 3 0 5 U U 
Chlorobenzene 970 0.5 U U 
Dichlorome hane 2300 0.5 U U 
Styrene 460 0 5 U U 
Toluene 610 0 5 U U 

Notes: 
Bold and shaded cells exceed SWCTL. 
FD - Field duplicate sample. 
SWCTL - Florida Department of Environmental Protection surface water cleanup target level, 
Chapter 62-777 F.A.C., updated as applicable by values from Chapter 62-302.530 F.A.C. 
(revised November 17, 2016). 
J - Estimated result detected above method detec ion limit but below reporting limit. 
Lab Qual - Laboratory qualifier. 
NV - No value. 
R - Analytical results are rejected due to laboratory quality assurance/quality control error. 
REG - Regular sample. 
TPH - Total petroleum hydrocarbons. 
µg/L - Micrograms per liter. 
U - Compound not detected above reporting limit; quantitation limit given. 
UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit. 
Val Qual - Valida ion qualifier. 
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Table 4-3 

Metals Detected in Surface Water 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

Location Code 

Sample ID 

Sample Date 

Sample Purpose 

LF1SW05 

AA2010 

8/3/2016 

REG 

Parameter (mg/L) BKGD SWCTL Result 
Lab 
Qual 

Val Qual 

METALS (Total) 
Aluminum 3.772 0.013 0.0326 
Antimony 0.005 0.24 0.001 U U 
Arsenic 0.01 0.05 0.00087 J J 
Beryllium 0.005 0.064 0.0005 U U 
Cadmium 0.005 0.000097 0.0005 U U 
Chromium 0.0173 0.011 0.0005 U U 
Copper 0.013 0.0029 0.00067 J J 
Iron 4.871 1 0.786 
Lead 0.0039 0.00054 0.0005 U U 
Mercury 0.001 0.000012 0.0002 U U 
Nickel 0.013 0.016 0.001 U U 
Selenium 0.01 0.005 0.0005 U U 
Silver 0.01 0.00007 0.0005 U U 
Thallium 0.01 0.0063 0.0005 U U 
Zinc 0.313 0.037 0.01 U U 

METALS (Filtered) 
Aluminum 3.179 0.013 0.00948 J J 
Antimony 0.005 0.24 0.001 U U 
Arsenic 0.01 0.05 0.0007 J J 
Beryllium 0.0025 0.064 0.0005 U U 
Cadmium 0.005 0.000097 0.0005 U U 
Chromium 0.0395 0.011 0.0005 U U 
Copper 0.00627 0.0029 0.0005 J J 
Iron 5.84 1 0.136 
Lead 0.017 0.00054 0.0005 U U 
Mercury 0.001 0.000012 0.0002 U U 
Nickel 0.0273 0.016 0.001 U U 
Selenium 0.01 0.005 0.0005 U U 
Silver 0.01 0.00007 0.0005 U U 
Thallium 0.01 0.0063 0.0005 U U 
Zinc 0.327 0.037 0.01 U U 

Notes: 
Shaded cell - Above SWCTL 
Bold - Above background concentration 
BKGD - Background. 

FD - Field duplicate sample. 
SWCTL - Florida Department of Environmental Protection surface water cleanu 
target level, Chapter 62-777 F.A.C., updated as applicable by values from Chapt 
62-302.530 F.A.C. (revised November 17, 2016). Hardness-based values wer 
calculated assuming a hardness of 25 mg/L 
J - Estimated result detected above method detection limit but below reporting lim 
Lab Qual - Laboratory qualifier 
REG - Regular sample 
µg/L - Micrograms per liter. 

U - Compound not detected above reporting limit; quantitation limit given. 
UJ - The compound/analyte was analyzed for but not detected above th

 associated reporting limi t 
Val Qual - Validation qualifier 
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Table 4-4 

Organic Compounds Detected in Sediment 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SD05 
AA1010 
8/3/2016 
0 - 0.5 
REG 

LF1SD05 
AA1011 
8/3/2016 
0 - 0.5 

FD 

LF1SD06 
AA1012 
8/3/2016 
0 - 0.5 
REG 

LF1SD07 
AA1013 
8/3/2016 
0 - 0.5 
REG 

Parameter (mg/kg) SQAG_TEC Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

PAH 
Acenaphthene 0.0067 0.00433 U U 0.00449 U U 0.0037 U U 0 00341 U U 
Acenaphthylene 0.0059 0.00433 U U 0.00449 U U 0.00459 0 00341 U U 
Anthracene 0.057 0.00219 U U 0.00227 U U 0.00592 0 00164 J J 
Benzo(a)anthracene 0.11 0.00433 U U 0.00449 U U 0.0157 0 00341 U U 
Benzo(a)pyrene 0.15 0.00219 U U 0.00227 U U 0.0191 0 00584 
Chrysene 0.17 0.00433 U U 0.00449 U U 0.0224 0.0057 
Dibenz(a,h)anthracene 0.033 0.00433 U U 0.00449 U U 0.00413 0 00341 U U 
Fluoranthene 0.42 0.00219 U U 0.0011 J J 0.03 0 00907 
Naph halene 0.18 0.00219 U U 0.00227 U U 0.00187 U U 0 00172 U U 
Phenanthrene 0.2 0.00219 U U 0.00227 U U 0.0131 0 00386 
Pyrene 0.2 0.00219 U U 0.00141 J J 0.0362 0 00844 

PESTICIDES 
4,4'-DDD 0.0049 0.00218 UQ UJ 0.00228 UQ UJ 0.00189 UQ UJ 0 00172 UQ UJ 
4,4'-DDE 0.0032 0.00218 U U 0.00228 U U 0.000554 JP J 0.000688 J J 
4,4'-DDT 0.0042 0.00435 UQ U 0.00455 UQ U 0.00377 UQ U 0 00344 UQ U 
Chlordane, alpha- 0.0032 0.00218 U U 0.00228 U U 0.00189 U U 0 00172 U U 
Chlordane, gamma- 0.0032 0.00218 U U 0.00228 U U 0.00189 U U 0 00172 U U 
Dieldrin 0.0019 0.00218 U U 0.00228 U U 0.00189 U U 0 00049 JP J 
Endrin 0.0022 0.00218 U U 0.00228 U U 0.00189 U U 0 00172 U U 
Heptachlor Epoxide 0.0025 0.00218 U U 0.00228 U U 0.00189 U U 0 00172 U U 
Hexachlorane 0.0024 0.00218 U U 0.00228 U U 0.00189 U U 0 00172 U U 

SEMIVOLATILES 

Bis(2-E hylhexyl)phthalate 0.18 0.0218 U U 0.0228 U U 0.0189 U U 0.0172 U U 
Die hyl Phthalate 0.63 0.0218 U U 0.0228 U U 0.0189 U U 0 00782 J J 
Hexachlorbutadiene 0.055 0.0218 U U 0.0228 U U 0.0189 U U 0.0172 U U 

TRPH 
TRPH NV 23.2 U UJ 51.2 J 74.9 22.6 

VOLATILES 
1,1,2-Trichloroe hylene NV 0 000546 U U 0.000679 U U 0.000669 U U 0.000642 U U 
1,2,4-Trichlorobenzene NV 0.00109 U U 0.00136 U U 0.00134 UJ UJ 0 00128 U U 
1,2,4-Trimethylbenzene NV 0 000546 U U 0.000679 U U 0.000669 U U 0.000642 U U 
1,2-Dimethylbenzene NV 0 000546 U U 0.000679 U U 0.000669 U U 0.000642 U U 
1,4-Dichlorobenzene NV 0 000546 U U 0.000679 U U 0.000669 U U 0.000642 U U 
1,4-Dioxane NV 0.109 U U 0.136 U U 0.134 U U 0.128 U U 
2-Butanone NV 0.00218 U U 0.00272 U U 0.00268 U U 0 00257 U U 
Acetone NV 0.00645 J J 0.0103 J J 0.00268 U U 0 00257 U U 
Benzene NV 0 000546 U U 0.000679 U U 0.000669 U U 0.000642 U U 
c-1,2-Dichloroethene NV 0 000546 U U 0.000679 U U 0.000669 U U 0.000642 U U 
Carbon Sulfide NV 0 000546 U U 0.000679 U U 0.000669 U U 0.000642 U U 
Chlorethene NV 0 000546 U U 0.000679 U U 0.000669 U U 0.000642 U U 
Chlorobenzene NV 0 000546 U U 0.000679 U U 0.000669 U U 0.000642 U U 
Chloroform NV 0 000546 U U 0.000679 U U 0.000669 U U 0.000642 U U 
Dichlorome hane NV 0.00563 J J 0.0172 J 0.00268 U U 0 00349 J J 
Ethylbenzene NV 0 000546 U U 0.000679 U U 0.000669 U U 0.000642 U U 
Hexachlorbutadiene 0.055 0.00109 U U 0.00136 U U 0.00134 UJ UJ 0 00128 U U 
m+p-Xylene NV 0.00109 U U 0.00136 U U 0.00134 U U 0 00128 U U 
Styrene NV 0 000546 U U 0.000679 U U 0.000669 U U 0.000642 U U 
Tetrachloroethylene (PCE) NV 0.00109 U U 0.00136 U U 0.00134 U U 0 00128 U U 
Toluene NV 0 000546 U U 0.000679 U U 0.000669 U U 0.000642 U U 
trans-1,2-dichloroe hene NV 0 000546 U U 0.000679 U U 0.000669 U U 0.000642  U U 
Trichlorofluoromethane NV 0 000546 U U 0.000679 U U 0.000669 U U 0.000642 U U 
Xylenes-Total NV 0.00164 U U 0.00204 U U 0.00201 U U 0 00193 U U 

Notes: 
Bold and shaded cells exceed TEC. NV - No value. 
E - The result exceeds the calibration range of the REG - Regular sample. 

instrument. SQAG - Sediment Quality Assessment Guidelines. 
J - Estimated result detected above method detection TEC - Threshold effect concentration. 

limit but below reporting limit. U - Compound not detected above reporting limit; 
LQ - Laboratory qualifier.  quantitation limit given. 
mg/kg - Milligram per kilogram. VQ - Validation qualifier. 
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Table 4-5 

Metals Detected in Sediment 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SD05 
AA1010 
8/3/2016
0 - 0.5 
REG 

LF1SD05 
AA1011 
8/3/2016
0 - 0.5 

FD 

LF1SD06 
AA1012 
8/3/2016
0 - 0.5 
REG 

LF1SD07 
AA1013 
8/3/2016
0 - 0.5 
REG 

Parameter (mg/kg) BKGD SQAG_TEC Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

METALS 
Arsenic 2.71 9.8 0.253 U U 0.271 U U 0.263 J J 0 202 U U 

Barium 56 20 3.69 J 1.69 J 6.63 1.53 

Cadmium 1.96 1 0.253 U U 0.271 U U 0.16 J J 0 202 U U 

Chromium 31.3 43 1.4 0.664 1 36 J 0 565 

Cobalt 4.41 50 0.253 U U 0.271 U U 0.176 J J 0 202 U U 

Copper 22.6 32 0.193 J J 0.271 U J 3 52 J 1.48 

Lead 22.9 36 1.9 J 0.927 J 4.2 1.31 

Mercury 0.13 0.18 0.0152 U U 0.0161 U U 0.0181 0.0121 U U 

Nickel 27.7 23 0.506 U U 0.542 U U 0.438 J J 0 286 J J 

Silver 3.9 1 0.253 U U 0.271 U U 0.227 U U 0 202 U U 

Zinc 50.4 120 5.06 U U 5.42 U U 23.4 7.25 J J 

Notes: 
FD - Field duplicate sample. 
J - Estimated result detected above method detection limit but below reporting limit 
Lab Qual - Laboratory qualifier 
mg/kg - Milligrams per kilogram. 
REG - Regular sample. 
SQAG - Sediment Quality Assessment Guidelines. 
TEC - Threshold effect concentration. 
U - Compound not detected above repor ing limit; quantitation limit given. 
Val Qual - Validation qualifier. 
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Table 4-6 

Organic Compounds Detected in Surface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 1 of 11) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SB13 
AA0050 
8/2/2016 
0 - 0.5 
REG 

LF1SB13 
AA0051 
8/2/2016 
0 - 0.5 

FD 

LF1SB13 
AA0052 
8/2/2016 
0.5 - 2 
REG 

LF1SB14 
AA0055 
8/2/2016 
0 - 0.5 
REG 

LF1SB14 
AA0056 
8/2/2016 
0.5 - 2 
REG 

Parameter ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Field Screening (ppm) 

F D NV NV NV 3.1 0.6 1 9 0.7 

PAH (mg/kg) 
1-Methyl Naphthalene 1800 200 3.1 0 00226 U U 0.00178 U U 0.00196 U U 0.00176 U U 0 00175 U U 
2-Methylnaphthalene 2100 210 8.5 0 00226 U U 0.00178 U U 0.00196 U U 0.00176 U U 0 00175 U U 
Acenaphthene 20000 2400 2.1 0 00446 U U 0.00352 U U 0.00388 U U 0.00347 U U 0 00347 U U 
Acenaphthylene 20000 1800 27 0 00661 0.00839 0.00388 U U 0.013 0 00347 U U 
Anthracene 300000 21000 2500 0 00322 J J 0.00396 0.00196 U U 0.00747 0 00331  J J 
Benzo(a)anthracene NV NV 0.8 0 00472 0.00633 0.00388 U U 0.00768 0.0681 
Benzo(a)pyrene* 0.7 / 3.1* 0.1 / 1.0* 8 / 4.7* 0.0141 0.0191 0.00196 U U 0.0138 0.0661 
Benzo(b)fluoranthene NV NV 2.4 0.0205 0.0283 0.00388 U U 0.0205 0.109 
Benzo(g,h,i)perylene 52000 2500 32000 0.0176 0.0197 0.00196 U U 0.0171 0.0407 
Benzo(k)fluoranthene NV NV 24 0 00624 0.00851 0.00196 U U 0.00653 0.0384 
Chrysene NV NV 77 0.007 0.00994 0.00388 U U 0.00849 0.0869 
Dibenz(a,h)anthracene NV NV 0.7 0 00342 J J 0.00421 0.00388 U U 0.00367 0.0113 
Fluoranthene 59000 3200 1200 0 00526 0.00757 0.00196 U U 0.00745 0.102 
Fluorene 33000 2600 160 0 00226 U U 0.00178 U U 0.00196 U U 0 000554 J J 0.000505 J J 
Indeno(1,2,3-c,d)pyrene NV NV 6.6 0.0162 0.0201 0.00196 U U 0.0147 0.0472 
Naphthalene 300 55 1.2 0 00226 U U 0.00178 U U 0.00196 U U 0.00176 U U 0 00175 U U 
Phenanthrene 36000 2200 250 0 00226 U U 0.00125 J J 0.00196 U U 0.001 J J 0.0121 
Pyrene 45000 2400 880 0 00807 0.0117 0.00196 U U 0.00859 0.108 
BaP Equivalent (TEQ)* NV / 3.1* 0.1 / 1.0* NV / 4.7* 0.0 0.0 NV 0 0 0.1 

PESTICIDES (mg/kg) 

4,4'-DDD 22 4.2 5.8 0 00224 U U 0.00178 U U 0.00196 U U 0.00176 U U 0 00175 U U 
4,4'-DDE 15 2.9 18 0 00224 U U 0.00178 U U 0.0011 J J 0.00176 U U 0 00175 U U 
4,4'-DDT 15 2.9 11 0.0037 J J 0.0108 J 0.00392 U U 0.0035 U U 0.0035 U U 
Aldrin 0.3 0.06 0.2 0 00224 U U 0.00178 U U 0.00196 U U 0.00176 U U 0 00175 U U 
beta-BHC 2.4 0.5 0.001 0 00224 U U 0.00178 U U 0.00196 U U 0.00176 U U 0 00175 U U 
Chlordane, alpha- NV NV NV 0 00224 U U 0.00178 U U 0.00196 U U 0.00176 U U 0 00175 U U 
Chlordane, gamma- NV NV NV 0 00224 U U 0.00178 U U 0.00196 U U 0.00176 U U 0 00175 U U 
Dieldrin 0.3 0.06 0.002 0 00224 U U 0.00178 U U 0.00196 U U 0.00176 U U 0 00175 U U 
Endosulfan I 7600 450 3.8 0 00224 U U 0.00178 U U 0.00196 U U 0.00176 U U 0 00175 U U 
Endosulfan II 7600 450 3.8 0 00224 U U 0.00178 U U 0.00196 U U 0.00176 U U 0 00175 U U 
Endosulfan Sulfate 7600 450 3.8 0 00224 U U 0.00191 J J 0.00196 U U 0.00176 U U 0 00175 U U 
Endrin 510 25 1 0 00224 U U 0.00178 U U 0.00196 U U 0.00176 U U 0 00175 U U 
Endrin Aldehyde NV NV NV 0 00224 U U 0.00178 U U 0.00196 U U 0.00176 U U 0 00175  U U 
Endrin Ketone NV NV NV 0 00224 U UJ 0.0151 J 0.00196 U U 0.00176 U U 0 00175 U U 
Heptachlor Epoxide 0.5 0.1 0.6 0 00224 U U 0.00178 U U 0.00196 U U 0.00176 U U 0 00175 U U 
Methoxychlor 8800 420 160 0 00447 U U 0.00355 U U 0.00392 U U 0.0035 U U 0.0035 U U 

SEMIVOLATILES (mg/kg) 
1,2,4-Trichlorobenzene 8500 660 5.3 0.0226 U U 0.0178 U U 0.0196 U U 0.0176 U U 0.0175 U U 
2-Chlorophenol 860 130 0.7 0.0226 U U 0.0178 U U 0.0196 U U 0.0176 U U 0.0175 U U 
Benzoic Acid NV 180000 110 0.0905 UQ U 0.0714 UQ U 0.0788 UQ U 0.0705 UQ U 0.0704 UQ U 
Benzyl Butyl Phthalate 380000 17000 310 0.0226 U U 0.0178 U U 0.0196 U U 0.0176 U U 0.0175 U U 
Bis(2-Ethylhexyl)phthalate 390 72 3600 0.0226 U U 0.0178 U U 0.0196 U U 0.0176 U U 0.0175 U U 
Carbazole 240 49 0.2 0.0226 U U 0.0178 U U 0.0196 U U 0.0176 U U 0.0175 U U 
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Table 4-6 

Organic Compounds Detected in Surface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 2 of 11) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SB13 
AA0050 
8/2/2016 
0 - 0.5 
REG 

LF1SB13 
AA0051 
8/2/2016 
0 - 0.5 

FD 

LF1SB13 
AA0052 
8/2/2016 
0.5 - 2 
REG 

LF1SB14 
AA0055 
8/2/2016 
0 - 0.5 
REG 

LF1SB14 
AA0056 
8/2/2016 
0.5 - 2 
REG 

Parameter ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Dibenzofuran 6300 320 15 0.0226 U U 0.0178 U U 0.0196 U U 0.0176 U U 0.0175 U U 
Dibutyl Phthalate 170000 8200 47 0.0226 U U 0.0178 U U 0.0196 U U 0.0176 U U 0.0175 U U 
Dichlorobenzidine 9.9 2.1 0.003 0.0905 UQ U 0.0714 UQ U 0.0788 UQ U 0.0705 UQ U 0.0704 UQ U 
Diethyl Phthalate NV 61000 86 0.0226 U U 0.0178 U U 0.0196 U U 0.0176 U U 0.0175  U U 
Dimethyl Phthalate NV 690000 380 0.0226 U U 0.0178 U U 0.0196 U U 0.0176 U U 0.0175 U U 
Di-n-octylphthalate 39000 1700 480000 0.0226 U U 0.0178 U U 0.0196 U U 0.0176 U U 0.0175 U U 
Hexachlorbutadiene 13 6.2 1 0.0226 U U 0.0178 U U 0.0196 U U 0.0176 U U 0.0175 U U 
Hexachlorocyclopentadiene 50 9.5 400 0.0905 UQ U 0.0714 UQ U 0.0788 UQ U 0.0705 UQ U 0.0704 UQ U 
Hexachloroethane 87 38 0.2 0.0226 U U 0.0178 U U 0.0196 U U 0.0176 U U 0.0175 U U 

TRPH (mg/kg) 

TRPH 2700 460 340 25 3 Q 19 Q 50.4 Q 30 Q 20.7 Q 
VOLATILES (mg/kg) 

1,2,4-Trichlorobenzene 8500 660 5.3 0 00145 U U 0.00112 U U 0.00108 U U 0.00108 U U 0 00122 U U 
1,4-Dichlorobenzene 9.9 6.4 2.2 0.000726 U U 0.000562 U U 0.000542 U U 0 000541 U U 0.000612 U U 
1,4-Dioxane 38 23 0 01 0.145 U U 0.112 U U 0.108 U U 0.108 U U 0.122 U U 
2-Butanone 110000 16000 17 0 00291 U U 0.00225 U U 0.00255 J J 0.00216 U U 0 00245 U U 
Acetone 68000 11000 25 0 00291 U U 0.00225 U U 0.00974 J J 0.00216 U U 0 00245 U U 
c-1,2-Dichloroethene 180 33 0.4 0.000726 U U 0.000562 U U 0.000542 U U 0 000541 U U 0.000612 U U 
Chlorethene (vinyl chloride) 0.8 0.2 0.007 0.000726 U U 0.000562 U U 0.000542 U U 0 000541 U U 0.000612 U U 
Chlorobenzene 650 120 1.3 0.000726 U U 0.000562 U U 0.000542 U U 0 000541 U U 0.000612 U U 
Dichloromethane 26 17 0 02 0 00291 U U 0.00225 U U 0.00217 U U 0.00216 U U 0 00245 U U 
Hexachlorbutadiene 13 6.2 1 0 00145 U U 0.00112 U U 0.00108 U U 0.00108 U U 0 00122 U U 
Styrene 23000 3600 3.6 0.000726 U U 0.000562 U U 0.000542 U U 0 000541 U U 0.000612 U U 
Toluene 60000 7500 0.5 0.000726 U U 0.000562 U U 0.000542 U U 0 000541 U U 0.000612 U U 
Trichlorofluoromethane 1500 270 33 0.000726 U U 0.000562 U U 0.000542 U U 0 000541 U U 0.000612 U U 
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Table 4-6 

Organic Compounds Detected in Surface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 3 of 11) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SB15 
AA0059 
8/3/2016 
0 - 0.5 
REG 

LF1SB15 
AA0060 
8/3/2016 
0.5 - 2 
REG 

LF1SB16 
AA0063 
8/2/2016 
0 - 0.5 
REG 

LF1SB16 
AA0064 
8/2/2016 
0.5 - 2 
REG 

LF1SB16 
AA0065 
8/2/2016 
0.5 - 2 

FD 

Parameter ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Field Screening (ppm) 

FID NV NV NV 0 0 9.1 3.2 19.2 

PAH (mg/kg) 
1-Methyl Naphthalene 1800 200 3.1 0.00207 U U 0.00215 U U 0 00174 U U 0.00949 U U 0.00885 U U 
2-Methylnaphthalene 2100 210 8.5 0.00207 U U 0.00215 U U 0 00174 U U 0.00949 U U 0.00885 U U 
Acenaphthene 20000 2400 2.1 0.0041 U U 0.00424 U U 0 00345 U U 0 0188 U U 0.0175 U U 
Acenaphthylene 20000 1800 27 0.00319 J J 0.232 0 00345 U U 0 0176 J J 0.0588 J 
Anthracene 300000 21000 2500 0.00496 0.126 0 00174 U U 0.00723 J J 0.0257 J 
Benzo(a)anthracene NV NV 0.8 0.0101 0.0942 0 00345 U U 0 0258 J 0.102 J 
Benzo(a)pyrene* 0.7 / 3.1* 0.1 / 1.0* 8 / 4.7* 0.0112 0.381 0.000519 J J 0 0406 J 0.232 J 
Benzo(b)fluoranthene NV NV 2.4 0.018 0.539 0 00345 U U 0.069 J 0 339 J 
Benzo(g,h,i)perylene 52000 2500 32000 0.0064 0.324 0 00174 U U 0 0422 J 0.105 J 
Benzo(k)fluoranthene NV NV 24 0.0061 0.143 0 00174 U U 0 0227 J 0.116 J 
Chrysene NV NV 77 0.011 0.103 0 00345 U U 0 0381 J 0.144 J 
Dibenz(a,h)anthracene NV NV 0.7 0.0041 U U 0.0715 0 00345 U U 0 0188 U J 0.0377 J 
Fluoranthene 59000 3200 1200 0.0214 0.0405 0.000755 J J 0 0376 J 0.0702 J 
Fluorene 33000 2600 160 0.00149 J J 0.00978 0 00174 U U 0.00949 U U 0.00275 J J 
Indeno(1,2,3-c,d)pyrene NV NV 6.6 0.00767 0.275 0 00174 U U 0 0357 J 0.13 J 
Naphthalene 300 55 1.2 0 000708 J J 0.00174 J J 0 00174 U U 0.00949 U U 0.00885 U U 
Phenanthrene 36000 2200 250 0.0144 0.00475 0 00174 U U 0.00858 J J 0.0108 J J 
Pyrene 45000 2400 880 0.0185 0.0631 0 00174 U U 0 0349 J 0.108 J 
BaP Equivalent (TEQ)* NV / 3.1* 0.1 / 1.0* NV / 4.7* 0 0 0.5 0.0 0.1 0.3 

PESTICIDES (mg/kg) 

4,4'-DDD 22 4.2 5.8 0.00208 U U 0.00213 U U 0 00175 U U 0.00455 P J 0.00298 JP J 
4,4'-DDE 15 2.9 18 0.00208 U U 0.00213 U U 0 00175 U U 0 0607 J 0.04 
4,4'-DDT 15 2.9 11 0.00415 U U 0.00425 U U 0 00349 U U 0 0173 J 0.0203 
Aldrin 0.3 0 06 0.2 0.00208 U U 0.00213 U U 0 00175 U U 0.00191 U U 0.00178 U U 
beta-BHC 2.4 0.5 0.001 0.00208 U U 0.00213 U U 0 00175 U U 0.00191 U U 0.00178 U U 
Chlordane, alpha- NV NV NV 0.00208 U U 0.00213 U U 0 00175 U U 0.00256 J 0.00138 J J 
Chlordane, gamma- NV NV NV 0.00208 U U 0.00213 U U 0 00175 U U 0.00314 P J 0.00182 P 
Dieldrin 0.3 0 06 0.002 0.00208 U U 0.00213 U U 0 00175 U U 0.00191 U U 0.00178 U U 
Endosulfan I 7600 450 3.8 0.00208 U U 0.00213 U U 0 00175 U U 0.00191 U U 0.00178 U U 
Endosulfan II 7600 450 3.8 0.00208 U U 0.00213 U U 0 00175 U U 0.00191 U U 0.00178 U U 
Endosulfan Sulfate 7600 450 3.8 0.00208 U U 0.00213 U U 0 00175 U U 0.00106 JP J 0.00178 U U 
Endrin 510 25 1 0.00208 U U 0.00213 U U 0 00175 U U 0.00191 U U 0.00178 U U 
Endrin Aldehyde NV NV NV 0.00208 U U 0.00213 U U 0 00175 U U 0.00191 U U 0.00178 U U 
Endrin Ketone NV NV NV 0.00208 U U 0.00213 U U 0 00175 U U 0.00107 JP J 0.00178 U U 
Heptachlor Epoxide 0.5 0.1 0.6 0.00208 U U 0.00213 U U 0 00175 U U 0.00191 U U 0.00178 U U 
Methoxychlor 8800 420 160 0.00415 U U 0.00425 U U 0 00349 U U 0.00356 JP J 0.00272 JP J 

SEMIVOLATILES (mg/kg) 
1,2,4-Trichlorobenzene 8500 660 5.3 0.0209 U U 0.216 U U 0.0177 U U 0 0191 U U 0.0176 U U 
2-Chlorophenol 860 130 0.7 0.0209 U U 0.216 U U 0.0177 U U 0 0191 U U 0.0176 U U 
Benzoic Acid NV 180000 110 0.0838 U U 0.865 U U 0.0721 J J 0 0756 J J 0.0742 J J 
Benzyl Butyl Phthalate 380000 17000 310 0.0209 U U 0.216 U U 0.0177 U U 0 0191 U U 0.0176 U U 
Bis(2-Ethylhexyl)phthalate 390 72 3600 0.0209 U U 0.216 U U 0.0177 U U 0 0746 J J 0.0232 J J 
Carbazole 240 49 0.2 0.0209 U U 0.216 U U 0.0177 U U 0 0191 U U 0.00805 J J 
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Table 4-6 

Organic Compounds Detected in Surface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 4 of 11) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SB15 
AA0059 
8/3/2016 
0 - 0.5 
REG 

LF1SB15 
AA0060 
8/3/2016 
0.5 - 2 
REG 

LF1SB16 
AA0063 
8/2/2016 
0 - 0.5 
REG 

LF1SB16 
AA0064 
8/2/2016 
0.5 - 2 
REG 

LF1SB16 
AA0065 
8/2/2016 
0.5 - 2 

FD 

Parameter ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Dibenzofuran 6300 320 15 0.0209 U U 0.216 U U 0.0177 U U 0 0191 U U 0.0176 U U 
Dibutyl Phthalate 170000 8200 47 0.0113 J J 0.216 U U 0.0177 U U 0 0191 U U 0.00789 J J 
Dichlorobenzidine 9.9 2.1 0.003 0.0838 UQ U 0.865 UQ U 0.0709 UQJ UJ 0 0764 UQ U 0.0708 UQ U 
Diethyl Phthalate NV 61000 86 0.0209 U U 0.216 U U 0.0177 U U 0 0191 U U 0.0176 U U 
Dimethyl Phthalate NV 690000 380 0.0209 U U 0.216 U U 0.0177 U U 0 0191 U U 0.0176 U U 
Di-n-octylphthalate 39000 1700 480000 0.0209 U U 0.216 U U 0.0177 U U 0 0191 U U 0.0176 U U 
Hexachlorbutadiene 13 6.2 1 0.0209 U U 0.216 U U 0.0177 U U 0 0191 U U 0.0176 U U 
Hexachlorocyclopentadiene 50 9.5 400 0.0838 U U 0.865 U U 0.0709 UQ U 0 0764 UQ U 0.0708 UQ U 
Hexachloroethane 87 38 0.2 0.0209 U U 0.216 U U 0.0177 U U 0 0191 U U 0.0176 U U 

TRPH (mg/kg) 

TRPH 2700 460 340 24.8 254 J 38 9 QJ 211 J 164 J J 
VOLATILES (mg/kg) 

1,2,4-Trichlorobenzene 8500 660 5.3 0.00141 U U 0.00153 U U 0 00133 U U 0.00141 U U 0.000982 U U 
1,4-Dichlorobenzene 9.9 6.4 2.2 0 000707 U U 0 000766 U U 0.000664 UJ U 0.000704 U U 0.000491 U U 
1,4-Dioxane 38 23 0.01 0.141 U U 0.153 U U 0.133 U U 0.141 U U 0.0982 U U 
2-Butanone 110000 16000 17 0.00283 U U 0.00307 U U 0 00265 U U 0.00281 U U 0.00196 U U 
Acetone 68000 11000 25 0.00283 U U 0.00307 U U 0 00265 U U 0.00281 U U 0.00196 U U 
c-1,2-Dichloroethene 180 33 0.4 0 000707 U U 0 000766 U U 0.000664 U U 0.000704 U U 0.000491 U U 
Chlorethene (vinyl chloride) 0.8 0.2 0.007 0 000707 U U 0 000766 U U 0.000664 U U 0.000704 U U 0.000491 U U 
Chlorobenzene 650 120 1.3 0 000707 U U 0 000766 U U 0.000664 UJ U 0.000704 U U 0.000491 U U 
Dichloromethane 26 17 0.02 0.00283 U U 0.00307 U U 0 00265 U U 0.00281 U U 0.00136 J J 
Hexachlorbutadiene 13 6.2 1 0.00141 U U 0.00153 U U 0 00133 UJ U 0.00141 U U 0.000982 U U 
Styrene 23000 3600 3.6 0 000707 U U 0 000766 U U 0.000664 UJ U 0.000704 U U 0.000491 U U 
Toluene 60000 7500 0.5 0 000707 U U 0 000766 U U 0.000664 UJ U 0.000704 U U 0.000491 U U 
Trichlorofluoromethane 1500 270 33 0 000707 U U 0 000766 U U 0.000664 U U 0.000704 U U 0.000491 U U 
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Table 4-6 

Organic Compounds Detected in Surface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 5 of 11) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SB17 
AA0068 
8/2/2016 
0 - 0.5 
REG 

LF1SB17 
AA0069 
8/2/2016 
0.5 - 2 
REG 

LF1SB18 
AA0072 
8/3/2016 
0 - 0.5 
REG 

LF1SB18 
AA0073 
8/3/2016 
0.5 - 2 
REG 

Parameter ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Field Screening (ppm) 

FID NV NV NV 0.0 0.0 1.3 44.1 

PAH (mg/kg) 
1-Methyl Naphthalene 1800 200 3.1 0.00172 U U 0.00188 U U 0.00207 U U 0.00545 J J 
2-Methylnaphthalene 2100 210 8 5 0.00172 U U 0.00188 U U 0.00207 U U 0.00653 J J 
Acenaphthene 20000 2400 2.1 0.00341 U U 0.00371 U U 0.00409 U U 0.00928 J J 
Acenaphthylene 20000 1800 27 0.00208 J J 0.00238 J J 0.00897 0.177 
Anthracene 300000 21000 2500 0.00172 U U 0.00203 J J 0.00653 0.116 
Benzo(a)anthracene NV NV 0 8 0.00224 J J 0.00922 0.053 1.13 
Benzo(a)pyrene* 0.7 / 3.1* 0.1 / 1.0* 8 / 4.7* 0.00332 J J 0.0141 0.0788 2.26 
Benzo(b)fluoranthene NV NV 2.4 0.00515 0.0226 0.132 3.47 
Benzo(g,h,i)perylene 52000 2500 32000 0.00281 J J 0.0102 0.0397 1.37 
Benzo(k)fluoranthene NV NV 24 0.00179 J J 0.00797 0.0453 1.09 
Chrysene NV NV 77 0.00261 J J 0.0138 0.0672 1.55 
Dibenz(a,h)anthracene NV NV 0.7 0.00341 U U 0.00228 J J 0.0133 0.412 
Fluoranthene 59000 3200 1200 0.00193 J J 0.0199 0.0799 1.19 
Fluorene 33000 2600 160 0.00172 U U 0.00188 U U 0.000645 J J 0.0125 J J 
Indeno(1,2,3-c,d)pyrene NV NV 6 6 0.00304 J J 0.0115 0.0518 1.74 
Naphthalene 300 55 1 2 0.00172 U U 0.00188 U U 0.000754 J J 0.00782 J J 
Phenanthrene 36000 2200 250 0.00172 U U 0.00452 0.00554 0.0537 
Pyrene 45000 2400 880 0 0021 J J 0.0199 0.0819 1.58 
BaP Equivalent (TEQ)* NV / 3.1* 0.1 / 1.0* NV / 4.7* 0.0 0.0 0.1 3.3 

PESTICIDES (mg/kg) 

4,4'-DDD 22 4.2 5 8 0.00172 U U 0.00188 U U 0.00214 JP J 0.00138 JPQ J 
4,4'-DDE 15 2.9 18 0.00172 U U 0.00159 J J 0.00138 JP J 0 000498 JPQ J 
4,4'-DDT 15 2.9 11 0.00344 U U 0.00374 U U 0.0107 P J 0.025 
Aldrin 0.3 0.06 0 2 0.00172 U U 0.00188 U U 0.00207 U U 0.00186 U U 
beta-BHC 2.4 0.5 0.001 0.00172 U U 0.00188 U U 0.00207 U U 0.00186 U U 
Chlordane, alpha- NV NV NV 0.00172 U U 0.00188 U U 0.00207 U U 0.00186 U U 
Chlordane, gamma- NV NV NV 0.00172 U U 0.00188 U U 0.00207 U U 0.00186 U U 
Dieldrin 0.3 0.06 0.002 0.00172 U U 0.00188 U U 0.00207 U U 0.00186 U U 
Endosulfan I 7600 450 3 8 0.00172 U U 0.00188 U U 0.00144 JP J 0.00186 U U 
Endosulfan II 7600 450 3 8 0.00172 U U 0.00188 U U 0.00299 JP J 0.00206 JP U 
Endosulfan Sulfate 7600 450 3 8 0.00172 U U 0.00188 U U 0.00266 JP J 0.00186 U U 
Endrin 510 25 1 0.00172 U U 0.00188 U U 0.00109 JP J 0.00186 U U 
Endrin Aldehyde NV NV NV 0.00172 U U 0.00188 U U 0.00226 JP J 0.00186 U U 
Endrin Ketone NV NV NV 0.00172 U U 0.00188 U U 0.0186 0.00186 U U 
Heptachlor Epoxide 0.5 0.1 0 6 0.00172 U U 0.00188 U U 0.00207 U U 0.00186 U U 
Methoxychlor 8800 420 160 0.00344 U U 0.00374 U U 0.00569 P J 0.0259 

SEMIVOLATILES (mg/kg) 
1,2,4-Trichlorobenzene 8500 660 5 3 0.017 U U 0.0186 U U 0.0207 U U 0.0929 U U 
2-Chlorophenol 860 130 0.7 0.017 U U 0.0186 U U 0.0207 U U 0.0929 U U 
Benzoic Acid NV 180000 110 0 0682 U U 0.0397 J J 0.0832 U U 0.373 U U 
Benzyl Butyl Phthalate 380000 17000 310 0.017 U U 0.0186 U U 0.0207 U U 0.0929 U U 
Bis(2-Ethylhexyl)phthalate 390 72 3600 0.017 U U 0 021 J J 0.0207 U U 0.0515 J J 
Carbazole 240 49 0 2 0.017 U U 0.0186 U U 0.0207 U U 0.0929 U U 
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Table 4-6 

Organic Compounds Detected in Surface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 6 of 11) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SB17 
AA0068 
8/2/2016 
0 - 0.5 
REG 

LF1SB17 
AA0069 
8/2/2016 
0.5 - 2 
REG 

LF1SB18 
AA0072 
8/3/2016 
0 - 0.5 
REG 

LF1SB18 
AA0073 
8/3/2016 
0.5 - 2 
REG 

Parameter ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Dibenzofuran 6300 320 15 0.017 U U 0.0186 U U 0.0207 U U 0.0929 U U 
Dibutyl Phthalate 170000 8200 47 0.017 U U 0.00896 J J 0.0137 J J 0.0929 U U 
Dichlorobenzidine 9.9 2.1 0.003 0 0682 UQ U 0.0746 UQ U 0.0832 UQ U 0.373 U U 
Diethyl Phthalate NV 61000 86 0.017 U U 0.0835 J J 0.0207 U U 0.0929 U U 
Dimethyl Phthalate NV 690000 380 0.017 U U 0.0186 U U 0.0207 U U 0.0929 U U 
Di-n-octylphthalate 39000 1700 480000 0.017 U U 0.00824 J J 0.0207 U U 0.0929 U U 
Hexachlorbutadiene 13 6.2 1 0.017 U U 0.0186 U U 0.0207 U U 0.0929 U U 
Hexachlorocyclopentadiene 50 9.5 400 0 0682 UQ U 0.0746 UQ U 0.0832 U U 0.373 U U 
Hexachloroethane 87 38 0 2 0.017 U U 0.0186 U U 0.0207 U U 0.0929 U U 

TRPH (mg/kg) 

TRPH 2700 460 340 25.4 Q J 19.9 UQ J 53.9 366 J 
VOLATILES (mg/kg) 

1,2,4-Trichlorobenzene 8500 660 5 3 0.00131 U U 0.00124 U U 0.00154 U U 0.00116 U U 
1,4-Dichlorobenzene 9.9 6.4 2 2 0.000653 U U 0.00062 U U 0.000772 U U 0 000581 U U 
1,4-Dioxane 38 23 0.01 0.131 U U 0.124 U U 0.154 U U 0.116 U U 
2-Butanone 110000 16000 17 0.00261 U U 0.00248 U U 0.00309 U U 0.00232 U U 
Acetone 68000 11000 25 0.00261 U U 0.00248 U U 0.00309 U U 0.00232 U U 
c-1,2-Dichloroethene 180 33 0.4 0.000653 U U 0.00062 U U 0.000772 U U 0.000581 U U 
Chlorethene (vinyl chloride) 0.8 0.2 0.007 0.000653 U U 0.00062 U U 0.000772 U U 0.000581 U U 
Chlorobenzene 650 120 1 3 0.000653 U U 0.00062 U U 0.000772 U U 0.000581 U U 
Dichloromethane 26 17 0.02 0 0114 J J 0.00248 U U 0.00309 U U 0.0063 J J 
Hexachlorbutadiene 13 6.2 1 0.00131 U U 0.00124 U U 0.00154 U U 0.00116 U U 
Styrene 23000 3600 3 6 0.000653 U U 0.00062 U U 0.000772 U U 0.000581 U U 
Toluene 60000 7500 0 5 0.000653 U U 0.00062 U U 0.000772 U U 0.000581 U U 
Trichlorofluoromethane 1500 270 33 0.000653 U U 0.00062 U U 0.000772 U U 0.000581 U U 
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Table 4-6 

Organic Compounds Detected in Surface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 7 of 11) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

Parameter ISCTL RSCTL LSCTL 
Field Screening (ppm) 

FID NV NV NV 

1-Methyl Naphthalene 1800 200 3.1 
2-Methylnaphthalene 2100 210 8.5 
Acenaphthene 20000 2400 2.1 
Acenaphthylene 20000 1800 27 
Anthracene 300000 21000 2500 
Benzo(a)anthracene NV NV 0.8 
Benzo(a)pyrene* 0.7 / 3.1* 0.1 / 1.0* 8 / 4.7* 
Benzo(b)fluoranthene NV NV 2.4 
Benzo(g,h,i)perylene 52000 2500 32000 
Benzo(k)fluoranthene NV NV 24 
Chrysene NV NV 77 
Dibenz(a,h)anthracene NV NV 0.7 
Fluoranthene 59000 3200 1200 
Fluorene 33000 2600 160 
Indeno(1,2,3-c,d)pyrene NV NV 6.6 
Naphthalene 300 55 1.2 
Phenanthrene 36000 2200 250 
Pyrene 45000 2400 880 
BaP Equivalent (TEQ)* NV / 3.1* 0.1 / 1.0* NV / 4.7* 

PESTICIDES (mg/kg) 

4,4'-DDD 22 4.2 5.8 
4,4'-DDE 15 2.9 18 
4,4'-DDT 15 2.9 11 
Aldrin 0.3 0 06 0.2 
beta-BHC 2.4 0.5 0.001 
Chlordane, alpha- NV NV NV 
Chlordane, gamma- NV NV NV 
Dieldrin 0.3 0 06 0.002 
Endosulfan I 7600 450 3.8 
Endosulfan II 7600 450 3.8 
Endosulfan Sulfate 7600 450 3.8 
Endrin 510 25 1 
Endrin Aldehyde NV NV NV 
Endrin Ketone NV NV NV 
Heptachlor Epoxide 0.5 0.1 0.6 
Methoxychlor 8800 420 160 

SEMIVOLATILES (mg/kg) 
1,2,4-Trichlorobenzene 8500 660 5.3 
2-Chlorophenol 860 130 0.7 
Benzoic Acid NV 180000 110 
Benzyl Butyl Phthalate 380000 17000 310 
Bis(2-Ethylhexyl)phthalate 390 72 3600 
Carbazole 240 49 0.2 

PAH (mg/kg) 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

0 0 2 0.0 11.3 130.8 

0.00174 U U 0.00174 U U 0 00234 U U 0.00229 U U 0.00676 
0.00174 U U 0.00174 U U 0 00234 U U 0.00229 U U 0.00835 
0.00344 U U 0.00345 U U 0 00463 U U 0.00452 U U 0.00207 J J 
0.00349 0.00402 0 00463 U U 0.00452 U U 0.0269 
0.00297 J J 0.00445 0 00605 0.00229 U U 0.0208 
0.0229 0.0143 0.014 0.00452 U U 0.0508 
0.0482 0.029 0.0143 0.00126 J J 0.0769 
0.0787 0.0477 0.0243 0.00245 J J 0.163 
0.0325 Q 0.0207 QJ J 0.0065 0.00229 U U 0.0453 
0.0252 0.0157 0 00852 0.000857 J J 0.0505 
0.0352 0.0228 0.0157 0.00452 U U 0 079 
0.00803 Q 0.00407 Q 0 00463 U U 0.00452 U U 0.0109 J J 
0.0324 0.016 0.0316 0.00172 J J 0.0958 

0.00174 U U 0 000473 J J 0 00244 J J 0.00229 U U 0.00293 J J 
0.0347 Q 0.019 Q 0 00776 0.00229 U U 0.0535 

0 000533 J J 0 000479 J J 0 00105 J J 0.00229 U U 0.00628 
0.00377 0.00245 J J 0.023 0.00229 U U 0.0353 
0.0406 0.0216 0.027 0.00177 J J 0.107 

0.1 0 0 0.0 0.0 0.1 

0.00704 JP J 0.00176 U U 0 00231 U U 0.00227 U U 0.0252 JP J 
0.018 0.00102 J J 0 00231 U U 0.00227 U U 0.0162 JP J 

0.0885 P J 0.0168 J 0.0046 U U 0.00453 U U 0.0738 UQ U 
0.00871 U U 0.00176 U U 0 00231 U U 0.00227 U U 0 037 U U 
0.00871 U U 0.00176 U U 0 00231 U U 0.00227 U U 0 037 U U 
0.00871 U U 0.00176 U U 0 00231 U U 0.00227 U U 0 037 U U 
0.00871 U U 0.00176 U U 0 00231 U U 0.00227 U U 0 037 U U 
0.00871 U U 0.00176 U U 0 00231 U U 0.00227 U U 0 037 U U 
0.00871 U U 0.00176 U U 0 00231 U U 0.00227 U U 0 037 U U 
0.0148 JP J 0.00268 JP J 0 00231 U U 0.00227 U U 0 037 U U 
0.0147 JP J 0.00208 JP J 0 00231 U U 0.00227 U U 0.0395 JP J 
0.00871 U U 0.00176 U U 0 00231 U U 0.00227 U U 0 037 U U 
0.00601 JP J 0.00176 U U 0 00231 U U 0.00227 U U 0.0212 JP J 
0.0193 P J 0.00224 JP J 0 00231 U U 0.00227 U U 0.0201 J J 

0.00871 U U 0.00176 U U 0 00231 U U 0.00227 U U 0.00975 JP J 
0.0174 U U 0.00351 U U 0.0046 U U 0.00453 U U 0 236 

0.0172 U U 0.0881 U U 0.0234 U U 0 0229 U U 0.0186 U U 
0.0172 U U 0.0881 U U 0.0234 U U 0 0229 U U 0.0186 U U 
0.188 J J 0.353 UJ UJ 0.0938 U U 0 0917 U U 0.0745 U U 
0.0172 U U 0.0881 U U 0.0234 U U 0 0229 U U 0.0126 J J 
0.0569 J J 0.0881 U U 0.013 J J 0 0229 U U 0.0632 J J 
0.0172 U U 0.0881 U U 0.0234 U U 0 0229 U U 0.0186 U U 

LF1SB20 

8/2/2016 

LF1SB20 
AA0082 
8/3/2016 

LF1SB21 

0.5 - 2 
REG 

AA0077 
8/2/2016 
0.5 - 2 
REG 

LF1SB19 

REG REGREG 
0 - 0.5 0 - 0.5 

8/3/2016 
0 - 0.5 

8/3/2016 
AA0085AA0081AA0076 

LF1SB19 
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Table 4-6 

Organic Compounds Detected in Surface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 8 of 11) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SB19 
AA0076 
8/2/2016 
0 - 0.5 
REG 

LF1SB19 
AA0077 
8/2/2016 
0.5 - 2 
REG 

LF1SB20 
AA0081 
8/3/2016 
0 - 0.5 
REG 

LF1SB20 
AA0082 
8/3/2016 
0.5 - 2 
REG 

LF1SB21 
AA0085 
8/3/2016 
0 - 0.5 
REG 

Parameter ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Dibenzofuran 6300 320 15 0.0172 U U 0.0881 U U 0.0234 U U 0 0229 U U 0.0186 U U 
Dibutyl Phthalate 170000 8200 47 0.0245 J J 0.0881 U U 0.0104 J J 0 0229 U U 0.0243 J J 
Dichlorobenzidine 9.9 2.1 0.003 0.0689 UQ U 0.353 UJ UJ 0.0938 UQ U 0 0917 UQ U 0.0745 U U 
Diethyl Phthalate NV 61000 86 0.0172 U U 0.0881 U U 0.0234 U U 0 0229 U U 0.0186 U U 
Dimethyl Phthalate NV 690000 380 0.0172 U U 0.0881 U U 0.0234 U U 0 0229 U U 0.0186 U U 
Di-n-octylphthalate 39000 1700 480000 0.0172 U U 0.0881 U U 0.0234 U U 0 0229 U U 0.0186 U U 
Hexachlorbutadiene 13 6.2 1 0.0172 U U 0.0881 U U 0.0234 U U 0 0229 U U 0.0186 U U 
Hexachlorocyclopentadiene 50 9.5 400 0.0689 UQ U 0.353 UJ UJ 0.0938 U U 0 0917 U U 0.0745 U U 
Hexachloroethane 87 38 0.2 0.0172 U U 0.0881 U U 0.0234 U U 0 0229 U U 0.0186 U U 

TRPH (mg/kg) 

TRPH 2700 460 340 149 JQ J 54.8 QJ J 24 3 J J 24.2 U U 451 J 
VOLATILES (mg/kg) 

1,2,4-Trichlorobenzene 8500 660 5.3 0.00127 U U 0.0014 U U 0 00148 U U 0.00172 U U 0.00124 U U 
1,4-Dichlorobenzene 9.9 6.4 2.2 0 000634 U U 0 000699 U U 0.000742 U U 0.000862 U U 0.000619 U U 
1,4-Dioxane 38 23 0.01 0.127 U U 0.14 U U 0.148 U U 0.172 U U 0.124 U U 
2-Butanone 110000 16000 17 0.00254 U U 0.0028 U U 0 00297 U U 0.00345 U U 0.00248 U U 
Acetone 68000 11000 25 0.00254 U U 0.0028 U U 0 00297 U U 0.00345 U U 0.00248 U U 
c-1,2-Dichloroethene 180 33 0.4 0 000634 U U 0 000699 U U 0.000742 U U 0.000862 U U 0.000619 U U 
Chlorethene (vinyl chloride) 0.8 0.2 0.007 0 000634 U U 0 000699 U U 0.000742 U U 0.000862 U U 0.000619 U U 
Chlorobenzene 650 120 1.3 0 000634 U U 0 000699 U U 0.000742 U U 0.000862 U U 0.000619 U U 
Dichloromethane 26 17 0.02 0.00254 U U 0.0028 U U 0 00297 U U 0.00345 U U 0.00248 U U 
Hexachlorbutadiene 13 6.2 1 0.00127 U U 0.0014 UJ UJ 0 00148 U U 0.00172 U U 0.00124 U U 
Styrene 23000 3600 3.6 0 000634 U U 0 000699 U U 0.000742 U U 0.000862 U U 0.000619 U U 
Toluene 60000 7500 0.5 0 000634 U U 0 000699 U U 0.000742 U U 0.000862 U U 0.000619 U U 
Trichlorofluoromethane 1500 270 33 0 000634 U U 0 000699 U U 0.000742 U U 0.000862 U U 0.000619 U U 
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Table 4-6 

Organic Compounds Detected in Surface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 9 of 11) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SB21 
AA0086 
8/3/2016 
0.5 - 2 
REG 

LF1SB22 
AA0089 
8/3/2016 
0 - 0.5 
REG 

LF1SB22 
AA0090 
8/3/2016 
0.5 - 2 
REG 

Parameter ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Field Screening (ppm) 

FID NV NV NV 221 107.3 42.8 

PAH (mg/kg) 
1-Methyl Naphthalene 1800 200 3.1 0.00786 J J 0.0194 0.00112 J J 
2-Methylnaphthalene 2100 210 8.5 0.018 J J 0.0213 0.000997 J J 
Acenaphthene 20000 2400 2.1 0.028 0.028 0.00233 J J 
Acenaphthylene 20000 1800 27 0.0446 0.106 0 0352 
Anthracene 300000 21000 2500 0.0938 0.122 0 0493 
Benzo(a)anthracene NV NV 0.8 0.251 0.411 0.122 
Benzo(a)pyrene* 0.7 / 3.1* 0.1 / 1 0* 8 / 4.7* 0.2 0.57 0.166 
Benzo(b)fluoranthene NV NV 2.4 0.348 1.18 0.367 
Benzo(g,h,i)perylene 52000 2500 32000 0.112 0.293 0 0841 
Benzo(k)fluoranthene NV NV 24 0.461 0.383 0.123 
Chrysene NV NV 77 0.293 0.566 0.163 
Dibenz(a,h)anthracene NV NV 0.7 0.0278 J J 0.0884 0 0266 
Fluoranthene 59000 3200 1200 0.305 0.683 0.158 
Fluorene 33000 2600 160 0.029 0.02 0.00275 J J 
Indeno(1,2,3-c,d)pyrene NV NV 6.6 0.133 0.35 0.104 
Naphthalene 300 55 1.2 0.0323 0 00791 J J 0.00154 J J 
Phenanthrene 36000 2200 250 0.322 0.276 0 0296 
Pyrene 45000 2400 880 0.487 0.762 0.225 
BaP Equivalent (TEQ)* NV / 3.1* 0.1 / 1 0* NV / 4.7* 0.3 0.9 0.3 

PESTICIDES (mg/kg) 

4,4'-DDD 22 4 2 5.8 0.02 U U 0.0194 U U 0.019 U U 
4,4'-DDE 15 2 9 18 0.02 U U 0 00523 JP J 0.00765 J J 
4,4'-DDT 15 2 9 11 0.0552 J 0.0634 J 0.038 U U 
Aldrin 0 3 0.06 0.2 0.02 U U 0.0194 U U 0.019 U U 
beta-BHC 2.4 0 5 0 001 0.02 U U 0.0194 U U 0.019 U U 
Chlordane, alpha- NV NV NV 0.02 U U 0.0194 U U 0.019 U U 
Chlordane, gamma- NV NV NV 0.02 U U 0.0194 U U 0.019 U U 
Dieldrin 0 3 0.06 0 002 0.00628 JP J 0.0194 U U 0.019 U U 
Endosulfan I 7600 450 3.8 0.02 U U 0.0194 U U 0.019 U U 
Endosulfan II 7600 450 3.8 0.02 U U 0.0194 U U 0.019 U U 
Endosulfan Sulfate 7600 450 3.8 0.02 U U 0.0139 J J 0.019 U U 
Endrin 510 25 1 0.02 U U 0.0194 U U 0.019 U U 
Endrin Aldehyde NV NV NV 0.02 U U 0.0194 U U 0.019 U U 
Endrin Ketone NV NV NV 0.0122 JP J 0.0194 U U 0.019 U U 
Heptachlor Epoxide 0 5 0.1 0.6 0.0114 JP J 0.0194 U U 0.019 U U 
Methoxychlor 8800 420 160 0.0399 U U 0.0387 U U 0.038 U U 

SEMIVOLATILES (mg/kg) 
1,2,4-Trichlorobenzene 8500 660 5.3 0.199 U U 0.097 U U 0 0952 U U 
2-Chlorophenol 860 130 0.7 0.199 U U 0.097 U U 0 0952 U U 
Benzoic Acid NV 180000 110 1.28 J J 0.389 U U 0.382 U U 
Benzyl Butyl Phthalate 380000 17000 310 3.77 J J 0.097 U U 0 0952 U U 
Bis(2-Ethylhexyl)phthalate 390 72 3600 0.482 J J 0.144 J J 0 0497 J J 
Carbazole 240 49 0.2 0.199 U U 0.0734 J J 0 0952 U U 
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Table 4-6 

Organic Compounds Detected in Surface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 10 of 11) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SB21 
AA0086 
8/3/2016 
0.5 - 2 
REG 

LF1SB22 
AA0089 
8/3/2016 
0 - 0.5 
REG 

LF1SB22 
AA0090 
8/3/2016 
0.5 - 2 
REG 

Parameter ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Dibenzofuran 6300 320 15 0.199 U U 0.097 U U 0 0952 U U 
Dibutyl Phthalate 170000 8200 47 0.199 U U 0.0473 J J 0.127 J J 
Dichlorobenzidine 9 9 2.1 0 003 0.799 UQ U 0.389 U U 0.382 U U 
Diethyl Phthalate NV 61000 86 0.199 U U 0.097 U U 0 0952 U U 
Dimethyl Phthalate NV 690000 380 113 0.097 U U 0 0952 U U 
Di-n-octylphthalate 39000 1700 480000 0.304 J J 0.097 U U 0 0952 U U 
Hexachlorbutadiene 13 6 2 1 0.199 U U 0.097 U U 0 0952 U U 
Hexachlorocyclopentadiene 50 9 5 400 0.799 U U 0.389 U U 0.382 U U 
Hexachloroethane 87 38 0.2 0.199 U U 0.097 U U 0 0952 U U 

TRPH (mg/kg) 

TRPH 2700 460 340 2050 J 496 J 325 J 
VOLATILES (mg/kg) 

1,2,4-Trichlorobenzene 8500 660 5.3 0.00146 U U 0 00149 U U 0.00158 U U 
1,4-Dichlorobenzene 9 9 6.4 2.2 0.00073 U U 0.000743 U U 0.000792 U U 
1,4-Dioxane 38 23 0.01 0.146 U U 0.149 U U 0.158 U U 
2-Butanone 110000 16000 17 0.00292 U U 0 00297 U U 0.00317 U U 
Acetone 68000 11000 25 0.00292 U U 0 00297 U U 0.00317 U U 
c-1,2-Dichloroethene 180 33 0.4 0.00073 U U 0.000743 U U 0.000792 U U 
Chlorethene (vinyl chloride) 0 8 0 2 0 007 0.00073 U U 0.000743 U U 0.000792 U U 
Chlorobenzene 650 120 1.3 0.00073 U U 0.000743 U U 0.000792 U U 
Dichloromethane 26 17 0.02 0.00643 J J 0 00297 U U 0.00317 U U 
Hexachlorbutadiene 13 6 2 1 0.00146 U U 0 00149 U U 0.00158 U U 
Styrene 23000 3600 3.6 0.00073 U U 0.000743 U U 0.000792 U U 
Toluene 60000 7500 0.5 0.00073 U U 0.000743 U U 0.000792 U U 
Trichlorofluoromethane 1500 270 33 0.00073 U U 0.000743 U U 0.000792 U U 
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Table 4-6 

Organic Compounds Detected in Surface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 11 of 11) 

Notes: 
* - Benzo(a)pyrene and benzo(a)pyrene TEQ were compared to both the State of Florida SCTLs listed in Chapter 62-777, Table 2, and the 
alternative SCTLs (ASCTL) calculated by the University of Florida in an August 1, 2017 letter to the FDEP (University of Florida Center for 
Environment & Human Toxicology, 2017). 

Bold cell - above RSCTL. 
Italics cell - above ISCTL. 
Shaded cell - above LSCTL. 
BaP - Benzo(a)pyrene equivalent. 
µg/L - Micrograms per liter. 
FD - Field duplicate sample. 
F D - Flame ionization detector. 
ISCTL - Industrial soil cleanup target level. Criteria are the 62-777 F.A.C. default commercial/industrial direct exposure SCTLs (April 17, 2005),
                except for benzo(a)pryene which is the commercial/industrial ASCTL calculated using the formula presented in Figure 5
                of Chapter 62-777 F A.C. (Appendix F). 
J - Estimated result detected above method detection limit but below reporting limit. 
LSCTL - Leachability soil cleanup target level. Criteria are the the Florida Administrative Code 62-777 leachability based on groundwater
                  criteria SCTLs (April 17, 2005) except for benzo(a)pryene which is the ASCTL calculated using the formula presented in Figure 8 
                  of Chapter 62-777 F.A.C. included as (Appendix F). 
LQ - Laboratory qualifier. 
NE - Not established. 
NV - No value. 
PCBs - Polychlorinated biphenyls. 
PPM - Parts per million. 
R - Analytical results are rejected due to laboratory quality assurance/quality control error. 
REG - Regular sample. 
RSCTL - Residential soil cleanup target level. Criteria are the 62-777 F.A.C. default residential direct exposure SCTLs (April 17, 2005), 
                   except for benzo(a)pryene which is the residential direct exposure ASCTL calculated using the formula presented in Figure 5

 of Chapter 62-777 F.A.C. (Appendix F). 

TEQ - Toxicity equivalency concentration (as specified in the University of Florida Center for Environment and Human Toxicology letter dated 

August 1, 2017). 
U - Compound not detected above reporting limit; quantitation limit given. 
UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit. 
UQ - Nondetect with a noncompliant quality control result. 
VQ - Validation qualifier. 
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Table 4-7 

Metals Detected in Surface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 1 of 4) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SB13 
AA0050 
8/2/2016 
0 - 0.5 
REG 

LF1SB13 
AA0051 
8/2/2016 
0 - 0.5 

FD 

LF1SB13 
AA0052 
8/2/2016 
0.5 - 2 
REG 

LF1SB14 
AA0055 
8/2/2016 
0 - 0.5 
REG 

LF1SB14 
AA0056 
8/2/2016 
0.5 - 2 
REG 

Parameter (mg/kg) BKGD ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

METALS 

Aluminum 6617 NV 80000 NV 1600 1720 1320 966 610 
Antimony 7.1 370 27 5.4 0 38 J J 0.426 U U 0.47 U U 0.421 U U 0.41 U U 
Arsenic 0 9 12 2.1 NV 0.479 J J 0.203 J J 0.235 U U 0.335 J J 0 331 J J 
Barium 14.1 130000 340 1600 9 34 9.09 13.4 5 58 3.2 
Beryllium 0.24 1400 120 63 0.266 U U 0.213 U U 0.235 U U 0 21 U U 0 205 U U 
Cadmium 0.47 1700 82 7.5 0.266 U U 0.213 U U 0.13 J J 0.126 J J 0 205 U U 
Chromium 7.24 470 210 38 2 88 2.47 1.35 5 28 3.8 
Cobalt 2 9 42000 1700 NV 0.436 J J 0.219 J J 0.131 J J 0.467 0 343 J J 
Copper 2.07 89000 150 NV 35.6 J 6.58 J 13 12.4 5.54 
Iron 4634 NV 53000 NV 1380 J 686 J 501 2130 3420 
Lead 5.77 1400 400 NV 18.1 J 9.02 J 87.9 9.99 7.32 
Manganese 21.5 43000 3500 NV 13.9 J 10.9 J 2.71 13.3 49.7 
Mercury 0.09 17 3 2.1 0.0815 J 0 0392 J 0 0141 U U 0.0116 J J 0.0099 J J 
Nickel 2.45 35000 340 130 1 09 J 0.585 J J 0.421 J J 2.96 2.32 
Selenium 5.31 11000 440 5.2 0.16 J J 0.155 J J 0.141 J J 0.134 J J 0 205 U U 
Silver 0 6 8200 410 17 0.266 U U 0.213 U U 0.235 U U 0 21 U U 0 205 U U 
Thallium 1 2 150 6.1 2.8 0.266 U U 0.213 U U 0.235 U U 0 21 U U 0 205 U U 
Vanadium 12.3 10000 67 980 3 25 3.19 1.96 2 06 1.77 
Zinc 7.43 630000 26000 NV 67.2 J 22.4 J 102 52.2 18 

KN18\LFNAS\LF 1-3\RI\Final\Tables\F_LF1_RI_4-7_rev1.xls\Hits\11/1/2018\9:22 AM 



Table 4-7 

Metals Detected in Surface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 2 of 4) 

Parameter (mg/kg) BKGD ISCTL RSCTL LSCTL 

Aluminum 6617 NV 80000 NV 
Antimony 7.1 370 27 5.4 
Arsenic 0.9 12 2.1 NV 
Barium 14.1 130000 340 1600 
Beryllium 0 24 1400 120 63 
Cadmium 0.47 1700 82 7.5 
Chromium 7 24 470 210 38 
Cobalt 2.9 42000 1700 NV 
Copper 2 07 89000 150 NV 
Iron 4634 NV 53000 NV 
Lead 5.77 1400 400 NV 
Manganese 21.5 43000 3500 NV 
Mercury 0 09 17 3 2.1 
Nickel 2.45 35000 340 130 
Selenium 5 31 11000 440 5.2 
Silver 0.6 8200 410 17 
Thallium 1.2 150 6.1 2.8 
Vanadium 12.3 10000 67 980 
Zinc 7.43 630000 26000 NV 

Sample Date 
Sample ID 

Location Code 

METALS 

Sample Purpose 
Depth 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

2000 1190 2570 4070 2890 1860 1110 
0.492 U U 0.516 U U 0.425 U J 0.456 U U 0.425 U U 0.413 U U 0.443 U U 
0 222 J J 0.194 J J 0.444 J 0.97 0 617 0.356 J J 0.432 J J 
4.17 5.03 13 38.8 22.3 4.12 5.47 

0 246 U U 0.258 U U 0.161 J J 0.499 0.305 J J 0.206 U U 0.221 U U 
0 246 U U 0.13 J J 0.212 U U 0.23 J J 0.451 0.206 U U 0.201 J J 
3.32 4.33 4.44 J 7.21 5.6 2.49 5.16 
0 254 J J 0.187 J J 0.583 J 0.492 0.493 0.299 J J 0.293 J J 
2.71 0.798 1.3 J 8.47 8.29 0.965 3.37 
457 747 1560 J 1700 2150 564 1300 
3.07 2.93 4 28 50.4 39.3 2.94 11.2 
2.48 21 7 38 J 118 73.2 4.88 17.2 
0 015 U U 0 0149 U U 0.0092 J J 0.0299 0.0417 0 0079 J J 0.018 
0.729 J J 1.06 1.12 J 1.89 1.78 0.77 J J 1 34 
0 246 U U 0.258 U U 0.378 J J 0.728 0 348 J J 0.24 J J 0.158 J J 
0 246 U U 0.258 U U 0.212 U U 0 228 U U 0 213 U U 0.206 U U 0.221 U U 
0 246 U U 0.258 U U 0.212 U U 0 228 U U 0 213 U U 0.206 U U 0.221 U U 
3.01 6.23 5 61 J 7.08 5.2 2.73 2 62 
6.35 J J 5.74 J J 8.76 76.6 88.9 3 8 J J 14.7 

8/2/2016 
0.5 - 2 
REG 

LF1SB17 
AA0060 
8/3/2016 
0.5 - 2 
REG 

LF1SB15 
AA0064 
8/2/2016 
0.5 - 2 
REG 

LF1SB16 

REG REG 
0 - 0.5 0 - 0.5 

REG 
0 - 0.5 0.5 - 2 

FD 

8/3/2016 8/2/2016 

LF1SB16 

8/2/2016 
AA0065 
8/2/2016 

LF1SB16 
AA0069AA0059 

LF1SB15 
AA0063 AA0068 

LF1SB17 
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Table 4-7 

Metals Detected in Surface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 3 of 4) 

Parameter (mg/kg) BKGD ISCTL RSCTL LSCTL 

Aluminum 6617 NV 80000 NV 
Antimony 7.1 370 27 5.4 
Arsenic 0.9 12 2.1 NV 
Barium 14.1 130000 340 1600 
Beryllium 0.24 1400 120 63 
Cadmium 0.47 1700 82 7 5 
Chromium 7.24 470 210 38 
Cobalt 2.9 42000 1700 NV 
Copper 2.07 89000 150 NV 
Iron 4634 NV 53000 NV 
Lead 5.77 1400 400 NV 
Manganese 21 5 43000 3500 NV 
Mercury 0.09 17 3 2.1 
Nickel 2.45 35000 340 130 
Selenium 5.31 11000 440 5 2 
Silver 0.6 8200 410 17 
Thallium 1.2 150 6.1 2 8 
Vanadium 12 3 10000 67 980 
Zinc 7.43 630000 26000 NV 

Sample Date 
Sample ID 

Location Code 

METALS 

Sample Purpose 
Depth 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

2290 3380 3420 4340 
0.497 U U 0.358 J J 0.411 U U 0.422 U J 
1.37 0.617 1.11 0.742 
12.5 7 83 23.5 20.7 

0.131 J J 0.223 U U 0.16 J J 0.132 J J 
0.343 J J 0.148 J J 0.142 J J 0.211 U U 
11.4 3 35 6.02 8.89 

0.955 0.252 J J 1.28 1.11 
5.64 5.83 15.4 5.14 
2100 751 3980 2340 
14.8 8.15 13.7 15.4 
34.5 9 92 43.1 40.6 

0.014 0.0296 0.0628 0 0512 
2.18 1 05 2.66 4.72 

0.248 U U 0.457 0.109 J J 0.217 J J 
0.248 U U 0.223 U U 0 205 U U 0.211 U U 
0.248 U U 0.223 U U 0 205 U U 0.211 U U 
9.77 2 61 8.22 6.77 J 
28.5 19.3 56.1 18.5 

AA0077 
8/2/2016 
0.5 - 2 
REG 

LF1SB19 
AA0073 
8/3/2016 
0.5 - 2 
REG 

LF1SB18 

REGREG 
0 - 0.50 - 0.5 

8/3/2016 8/2/2016 

LF1SB19LF1SB18 
AA0076AA0072 
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Table 4-7 

Metals Detected in Surface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 4 of 4) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SB20 
AA0081 
8/3/2016 
0 - 0.5 
REG 

LF1SB20 
AA0082 
8/3/2016 
0.5 - 2 
REG 

LF1SB21 
AA0085 
8/3/2016 
0 - 0.5 
REG 

LF1SB21 
AA0086 
8/3/2016 
0.5 - 2 
REG 

LF1SB22 
AA0089 
8/3/2016 
0 - 0.5 
REG 

LF1SB22 
AA0090 
8/3/2016 
0.5 - 2 
REG 

Parameter (mg/kg) BKGD ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

METALS 

Aluminum 6617 NV 80000 NV 4370 4220 2010 5780 3450 3050 
Antimony 7.1 370 27 5.4 0.557 U U 0.548 U R 0 84 J J 4.79 0.465 U U 0.445 U U 
Arsenic 0.9 12 2.1 NV 1.09 0.76 J 1.62 4.43 1.61 1.04 
Barium 14.1 130000 340 1600 19.1 17.7 35.4 164 59.2 49.9 
Beryllium 0 24 1400 120 63 0.368 J J 0.348 J J 0.136 J J 0.537 0.444 J J 0.26 J J 
Cadmium 0.47 1700 82 7.5 0.279 U U 0.274 U U 0.506 2.24 0.473 0 3 J J 
Chromium 7 24 470 210 38 6.56 6.57 J 33.6 40.9 15.1 10.2 
Cobalt 2.9 42000 1700 NV 1.71 1.34 J 1 91 12.5 1.77 1.06 
Copper 2 07 89000 150 NV 3.78 1.76 J 33.7 216 97 54.5 
Iron 4634 NV 53000 NV 5340 4180 8970 16500 5790 4070 
Lead 5.77 1400 400 NV 9 5.95 J 91.7 267 39.9 33.1 
Manganese 21.5 43000 3500 NV 25.2 11.3 105 246 71.7 48 
Mercury 0 09 17 3 2.1 0 0162 U U 0.0164 U U 0.0556 1.1 0 0287 0 0263 
Nickel 2.45 35000 340 130 2.37 1 9 J 9.16 27.7 6.17 4 
Selenium 5 31 11000 440 5.2 0.279 U U 0.274 U R 0.222 U U 0 234 U U 0.232 U U 0.223 U U 
Silver 0.6 8200 410 17 0.279 U U 0.274 U U 0.202 J J 1.2 0.166 J J 0.223 U U 
Thallium 1.2 150 6.1 2.8 0.279 U U 0.274 U U 0.222 U U 0 234 U U 0.232 U U 0.223 U U 
Vanadium 12.3 10000 67 980 10.6 9.02 J 5.18 22 7.81 6.84 
Zinc 7.43 630000 26000 NV 14.3 8.42 J J 141 724 212 209 

Notes: 
Bold cell - above background. 
Italics cell - above LSCTL. 
Shaded cell - above RSCTL. 
Underlined cell - above ISCTL. 
BKGD - Background value. 
FD - Field duplicate sample. 
ISCTL - Industrial soil cleanup target level. 
J - Estimated result detected above method detection limit but below reporting limit. 
Lab Qual - Laboratory qualifier. 
LSCTL - Florida Department of Environmental Protection Leachability Soil Cleanup Target Level. 
mg/kg - Milligram per kilogram. 
NV - No value. 
REG - Regular sample. 
RSCTL - Florida Department of Environmental Protection Residential Soil Cleanup Target Level. 
U - Compound not detected above reporting limit; quantitation limit given. 
UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit. 
Val Qual - Validation qualifier. 
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Table 4-8 

Organic Compounds Detected in Subsurface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(1 of 5) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SB13 LF1SB14 LF1SB17 
AA0053 
8/2/2016 

2 - 4 
REG 

AA0054 
8/2/2016 
4 - 4.5 
REG 

AA0057 
8/2/2016 

2 - 4 
REG 

AA0070 
8/2/2016 

2 - 4 
REG 

AA0071 
8/2/2016 

4 - 6 
REG 

Parameter (mg/kg) ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Field Screening (ppm) 

FID NV NV NV 8.1 7 18 6 12.3 22.1 

PAH 

1-Methyl Naphthalene 1800 200 3.1 0 00205 U U 0.00206 U U 0 00359 U U 0.00176 U U 0.00175 U U 
2-Methylnaphthalene 2100 210 8.5 0.00205 U U 0.00206 U U 0 00359 U U 0.00126 J J 0.00175 U U 
Acenaphthene 20000 2400 2.1 0 00405 U U 0.00407 U U 0 00709 U U 0.00347 U U 0.00345 U U 
Acenaphthylene 20000 1800 27 0.00405 U U 0.00492 0.0224 0.00442 0.00582 
Anthracene 300000 21000 2500 0.00205 U U 0.00283 J J 0.0146 0.00429 0 0063 
Benzo(a)anthracene NV NV 0.8 0 00405 U U 0.00301 J J 0.0474 0.0235 0 0338 
Benzo(a)pyrene* 0.7 / 3.1* 0.1 / 1.0* 8 / 4.7* 0 00205 U U 0.0127 0.0796 0.0272 0 0387 
Benzo(b)fluoranthene NV NV 2.4 0 00405 U U 0.0193 0.131 0.0443 0 0714 
Benzo(g,h,i)perylene 52000 2500 32000 0.00205 U U 0.0116 0.0455 Q 0.0212 Q 0 0205 Q 
Benzo(k)fluoranthene NV NV 24 0 00205 U U 0.00541 0.0475 0.0155 0 0249 
Chrysene NV NV 77 0 00405 U U 0.00497 0.0606 0.0302 0 0433 
Dibenz(a,h)anthracene NV NV 0.7 0 00405 U U 0.00259 J J 0.0105 Q 0.00642 Q 0.00573 Q 
Fluoranthene 59000 3200 1200 0 00186 J J 0.00369 J J 0.0597 0.0348 0 0518 
Fluorene 33000 2600 160 0 00205 U U 0.00206 U U 0 00133 J J 0.00176 U U 0.000533  J J 
Indeno(1,2,3-c,d)pyrene NV NV 6.6 0 00205 U U 0.0127 0.044 Q 0.0225 Q 0 0243  Q 
Naphthalene 300 55 1.2 0 00205 U U 0.00206 U U 0 00113 J J 0.00195 J J 0.000955 J J 
Phenanthrene 36000 2200 250 0 00205 U U 0.00206 U U 0 00903 0.0148 0 0114 
Pyrene 45000 2400 880 0 00212 J J 0.00661 0.0703 0.0323 0.053 
BaP Equivalent (TEQ)* NV / 3.1* 0.1 / 1.0* NV / 4.7* NV 0.0 0.1 0.1 0.1 

PESTICIDES 

4,4'-DDD 22 4.2 5.8 0 00264 J J 0.00206 U U 0.0106 JP J 0.00297 JP J 0 0222 P J 
4,4'-DDE 15 2.9 18 0 00574 0.00206 U U 0.0421 0.0147 0 0366 
4,4'-DDT 15 2.9 11 0 00408 U U 0.00411 U U 0.063 0.0162 0 0495 
Aldrin 0.3 0.06 0.2 0 00205 U U 0.00206 U U 0 00179 U U 0.00175 U U 0.00874 U U 
beta-BHC 2.4 0.5 0.001 0 00205 U U 0.00206 U U 0 00179 U U 0.00175 U U 0.00874 U U 
Chlordane, alpha- NV NV NV 0 00205 U U 0.00206 U U 0.0267 0.0132 0 0823 
Chlordane, gamma- NV NV NV 0 00205 U U 0.00206 U U 0.0342 0.0112 0 0781 
Dieldrin 0.3 0.06 0.002 0 00205 U U 0.00206 U U 0 00459 P J 0.00632 0.026 
Endosulfan I 7600 450 3.8 0 00205 U U 0.00206 U U 0 00179 U U 0.00175 U U 0.00874 U U 
Endosulfan II 7600 450 3.8 0 00205 U U 0.00206 U U 0 00645 J J 0.00175 U U 0.00874 U U 
Endosulfan Sulfate 7600 450 3.8 0 00205 U U 0.00206 U U 0 00179 U U 0.00175 U U 0.00874 U U 
Endrin 510 25 1 0 00205 U U 0.00206 U U 0 00897 U U 0.00175 U U 0.00874 U U 
Endrin Aldehyde NV NV NV 0 00205 U U 0.00206 U U 0 00179 U U 0.00175 U U 0.00874  U U 
Endrin Ketone NV NV NV 0 00205 U U 0.00185 J J 0 00897 U U 0.00175 U U 0.00874 U U 
Heptachlor Epoxide 0.5 0.1 0.6 0 00205 U U 0.00206 U U 0 00179 U U 0.00169 J J 0.00462 J J 
Methoxychlor 8800 420 160 0 00408 U U 0.00411 U U 0 00314 JP J 0.00212 JP J 0 0174 U U 

SEMIVOLATILES 

1 2 4-Trichlorobenzene 8500 660 5.3 0.0205 U U 0.0206 U U 0.0897 U U 0.0173 U U 0 0174 U U 
2-Chlorophenol 860 130 0.7 0.0205 U U 0.0206 U U 0.0897 U U 0.0173 U U 0 0174 U U 
Benzoic Acid NV 180000 110 0.0824 UQ U 0.0827 UQ U 0.36 UQ U 0.0695 U U 0 0699 U U 
Benzyl Butyl Phthalate 380000 17000 310 0.0205 U U 0.0206 U U 0.0897 U U 0.0173 U U 0 0082 J J 
Bis(2-Ethylhexyl)phthalate 390 72 3600 0.0205 U U 0.0206 U U 0.648 J J 0.0331 J J 0 0372 J J 
Carbazole 240 49 0.2 0.0205 U U 0.0206 U U 0.0897 U U 0.0107 J J 0.00872 J J 
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Table 4-8 

Organic Compounds Detected in Subsurface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(2 of 5) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SB13 LF1SB14 LF1SB17 
AA0053 
8/2/2016 

2 - 4 
REG 

AA0054 
8/2/2016 
4 - 4.5 
REG 

AA0057 
8/2/2016 

2 - 4 
REG 

AA0070 
8/2/2016 

2 - 4 
REG 

AA0071 
8/2/2016 

4 - 6 
REG 

Parameter (mg/kg) ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Dibenzofuran 6300 320 15 0.0205 U U 0.0206 U U 0.0897 U U 0.0173 U U 0 0174 U U 
Dibutyl Phthalate 170000 8200 47 0.0205 U U 0.0206 U U 0.0897 U U 0.0173 U U 0.00702 J J 
Dichlorobenzidine 9.9 2.1 0.003 0.0824 UQ U 0.0827 UQ U 0.36 UQ U 0.0695 UQ U 0 0699 UQ U 
Diethyl Phthalate NV 61000 86 0.0205 U U 0.0206 U U 0.0897 U U 0.0173 U U 0 0174  U U 
Dimethyl Phthalate NV 690000 380 0.0205 U U 0.0206 U U 0.0897 U U 0.0173 U U 0 0174 U U 
Di-n-octylphthalate 39000 1700 480000 0.0205 U U 0.0206 U U 0.0897 U U 0.0173 U U 0 0174 U U 
Hexachlorbutadiene 13 6.2 1 0.0205 U U 0.0206 U U 0.0897 U U 0.0173 U U 0 0174 U U 
Hexachlorocyclopentadiene 50 9.5 400 0.0824 UQ U 0.0827 UQ U 0.36 UQ U 0.0695 UQ U 0 0699 UQ U 
Hexachloroethane 87 38 0.2 0.0205 U U 0.0206 U U 0.0897 U U 0.0173 U U 0 0174 U U 

TRPH 

TRPH 2700 460 340 16.1 JQ 21.5 Q 256 Q 187 UQ J 181 JQ J 
VOLATILES 

1,2,4-Trichlorobenzene 8500 660 5.3 0.00115 U U 0.00106 U U 0 00123 U U 0.0012 U U 0.00106 U U 
1,4-Dichlorobenzene 9.9 6.4 2.2 0.000575 U U 0.000532 U U 0.000616 U U 0.000599 U U 0.000532 U U 
1 4-Dioxane 38 23 0 01 0.115 U U 0.106 U U 0.123 U U 0.12 U U 0.106 U U 
2-Butanone 110000 16000 17 0.0023 U U 0.00213 U U 0 00246 U U 0.0024 U U 0.00213  U U 
Acetone 68000 11000 25 0 00596 J J 0.00213 U U 0 00246 U U 0.0024 U U 0.00213 U U 
c-1,2-Dichloroethene 180 33 0.4 0.000575 U U 0.000532 U U 0.000616 U U 0.000599 U U 0.000532 U U 
Chlorethene 0.8 0.2 0.007 0.000575 U U 0.000532 U U 0.000616 U U 0.000599 U U 0.000532 U U 
Chlorobenzene 650 120 1.3 0.000575 U U 0.000532 U U 0.000616 U U 0.000599 U U 0.000532 U U 
Dichloromethane 26 17 0 02 0.0023 U U 0.00213 U U 0 00757 J J 0.00748 J J 0 0034  J J 
Hexachlorbutadiene 13 6.2 1 0 00115 U U 0.00106 U U 0 00123 U U 0.0012 U U 0.00106 U U 
Styrene 23000 3600 3.6 0.000575 U U 0.000532 U U 0.000616 U U 0.000599 U U 0.000532 U U 
Toluene 60000 7500 0.5 0.000575 U U 0.000532 U U 0.000616 U U 0.000599 U U 0.000532 U U 
Trichlorofluoromethane 1500 270 33 0.000575 U U 0.000532 U U 0.000616 U U 0.000599 U U 0.000532 U U 
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Table 4-8 

Organic Compounds Detected in Subsurface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(3 of 5) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SB18 LF1SB19 LF1SB20 
AA0074 
8/3/2016 

2 - 4 
REG 

AA0078 
8/2/2016 

2 - 4 
REG 

AA0079 
8/2/2016 

2 - 4 
FD 

AA0083 
8/3/2016 

2 - 4 
REG 

Parameter (mg/kg) ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Field Screening (ppm) 

F D NV NV NV 9 17.8 187.1 

PAH 

1-Methyl Naphthalene 1800 200 3.1 0.00212 U U 0.00182 U U 0.00104 J J 5.29 
2-Methylnaphthalene 2100 210 8.5 0.00212 U U 0.00182 U U 0.00106 J J 7.17 
Acenaphthene 20000 2400 2.1 0.00419 U U 0 0036 U U 0.00256 J J 14.2 
Acenaphthylene 20000 1800 27 0.00419 U U 0.00556 J 0.0346 J 1.44 
Anthracene 300000 21000 2500 0.0183 0.00484 J 0.0256 J 27.1 
Benzo(a)anthracene NV NV 0.8 0.0992 0 0181 J 0.089 J 41.2 
Benzo(a)pyrene* 0.7 / 3.1* 0.1 / 1 0* 8 / 4.7* 0.095 0 0351 J 0.141 J 52.3 
Benzo(b)fluoranthene NV NV 2.4 0.165 0.066 J 0.273 J 44.7 
Benzo(g,h,i)perylene 52000 2500 32000 0.0381 0 0171 Q J 0.0703 J 15.6 
Benzo(k)fluoranthene NV NV 24 0.0557 0 0214 J 0.0846 J 28.1 
Chrysene NV NV 77 0.113 0.027 J 0.132 J 39.6 
Dibenz(a,h)anthracene NV NV 0.7 0.0109 0.00518 Q J 0.0178 J 5.88 
Fluoranthene 59000 3200 1200 0.202 0 0228 J 0.142 J 88.8 
Fluorene 33000 2600 160 0.00212 U U 0.000786 J J 0.00216 J J 16.6 
Indeno(1,2,3-c,d)pyrene NV NV 6.6 0.0505 0 0218 Q J 0.0842 J 23.6 
Naphthalene 300 55 1.2 0.00193 J J 0.000812 J J 0.00157 J J 16.2 
Phenanthrene 36000 2200 250 0.0486 0.00788 J 0.0418 J 75.1 
Pyrene 45000 2400 880 0.193 0 0259 J 0.154 J 67.4 
BaP Equivalent (TEQ)* NV / 3.1* 0.1 / 1 0* NV / 4.7* 1.0 0.1 0.2 69.5 

PESTICIDES 

4,4'-DDD 22 4.2 5.8 0.00209 U U 0.00182 U UJ 0.00867 P J 0.0398 U U 
4,4'-DDE 15 2.9 18 0.00209 U U 0.00182 U UJ 0.033 J 0.0455 J J 
4,4'-DDT 15 2.9 11 0.00417 U U 0.00438 J 0.021 J 0.0515 J J 
Aldrin 0.3 0.06 0.2 0.00209 U U 0.00182 U U 0 000582 J J 0.0398 U U 
beta-BHC 2.4 0.5 0 001 0.00209 U U 0.00182 U U 0.00197 U U 0.0398 U U 
Chlordane, alpha- NV NV NV 0.00209 U U 0.00182 U U 0.0151 0.0398 U U 
Chlordane, gamma- NV NV NV 0.00209 U U 0.00182 U UJ 0.0161 J 0.0398 U U 
Dieldrin 0.3 0.06 0 002 0.00209 U U 0.00182 U U 0.00307 JP J 0.0398 U U 
Endosulfan I 7600 450 3.8 0.00209 U U 0.00182 U U 0.00197 U U 0.0398 U U 
Endosulfan II 7600 450 3.8 0.00209 U U 0.00182 U U 0.00197 U U 0.0398 U U 
Endosulfan Sulfate 7600 450 3.8 0.00209 U U 0.00153 JP J 0.00292 J J 0.0256 JP J 
Endrin 510 25 1 0.00209 U U 0.00182 U 0.0117 P J 0.0466 JP J 
Endrin Aldehyde NV NV NV 0.00209 U U 0.00182 U U 0.00197 U U 0.0406 J J 
Endrin Ketone NV NV NV 0.00209 U U 0.00182 U U 0.00197 U U 0.0539 JP J 
Heptachlor Epoxide 0.5 0.1 0.6 0.00209 U U 0.00182 U UJ 0.00208 P J 0.0398 U U 
Methoxychlor 8800 420 160 0.00417 U U 0.00424 P J 0.0131 2.15 J 

SEMIVOLATILES 

1,2,4-Trichlorobenzene 8500 660 5.3 0.0211 U U 0 0908 U U 0.097 U U 0.2 U U 
2-Chlorophenol 860 130 0.7 0.0211 U U 0 0908 U U 0.097 U U 0.2 U U 
Benzoic Acid NV 180000 110 0.0845 U U 0.364 U U 0.389 U U 0 802 U U 
Benzyl Butyl Phthalate 380000 17000 310 0.0211 U U 0 0908 U U 0.097 U U 0.2 U U 
Bis(2-Ethylhexyl)phthalate 390 72 3600 0.0211 U U 0 0908 U U 0.134 J J 0 238 J J 
Carbazole 240 49 0.2 0.0211 U U 0 0908 U U 0.097 U U 6 
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Table 4-8 

Organic Compounds Detected in Subsurface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(4 of 5) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SB18 LF1SB19 LF1SB20 
AA0074 
8/3/2016 

2 - 4 
REG 

AA0078 
8/2/2016 

2 - 4 
REG 

AA0079 
8/2/2016 

2 - 4 
FD 

AA0083 
8/3/2016 

2 - 4 
REG 

Parameter (mg/kg) ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Dibenzofuran 6300 320 15 0.0211 U U 0 0908 U U 0.097 U U 3.58 J J 
Dibutyl Phthalate 170000 8200 47 0.0211 U U 0 0908 U U 1.21 J J 0.2 U U 
Dichlorobenzidine 9.9 2.1 0 003 0.0845 UQ U 0.364 U U 0.389 U U 0 802 UQ U 
Diethyl Phthalate NV 61000 86 0.0211 U U 0 0908 U U 0.097 U U 0.2 U U 
Dimethyl Phthalate NV 690000 380 0.0211 U U 0 0908 U U 0.097 U U 0.2 U U 
Di-n-octylphthalate 39000 1700 480000 0.0211 U U 0 0908 U U 0.097 U U 0.2 U U 
Hexachlorbutadiene 13 6.2 1 0.0211 U U 0 0908 U U 0.097 U U 0.2 U U 
Hexachlorocyclopentadiene 50 9.5 400 0.0845 U U 0.364 U U 0.389 U U 0 802 U U 
Hexachloroethane 87 38 0.2 0.0211 U U 0 0908 U U 0.097 U U 0.2 U U 

TRPH 

TRPH 2700 460 340 35.6 19.5 Q J 209 UQ J 4520 J 
VOLATILES 

1,2,4-Trichlorobenzene 8500 660 5.3 0.00147 U U 0.00107 U U 0.0013 U U 0.00169 U U 
1,4-Dichlorobenzene 9.9 6.4 2.2 0.000737 U U 0.000537 U U 0 000652 U U 0.000845 U U 
1 4-Dioxane 38 23 0.01 0.147 U U 0.107 U U 0.13 U U 0.169 U U 
2-Butanone 110000 16000 17 0.00295 U U 0.00215 U U 0.00261 U U 0.00338 U U 
Acetone 68000 11000 25 0.00295 U U 0.00215 U U 0.00261 U U 0.00338 U U 
c-1,2-Dichloroethene 180 33 0.4 0.000737 U U 0.000537 U U 0 000652 U U 0.000845 U U 
Chlorethene 0.8 0.2 0 007 0.000737 U U 0.000537 U U 0 000652 U U 0.000845 U U 
Chlorobenzene 650 120 1.3 0.000737 U U 0.000537 U U 0 000652 U U 0.000845 U U 
Dichloromethane 26 17 0.02 0.00295 U U 0.00215 U U 0.00261 U U 0.00338 U U 
Hexachlorbutadiene 13 6.2 1 0.00147 U U 0.00107 U U 0.0013 U U 0.00169 U U 
Styrene 23000 3600 3.6 0.000737 U U 0.000537 U U 0 000652 U U 0.000845 U U 
Toluene 60000 7500 0.5 0.000737 U U 0.000537 U U 0 000652 U U 0.000845 U U 
Trichlorofluoromethane 1500 270 33 0.000737 U U 0.00123 J J 0.00206 J J 0.000941 J J 
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Table 4-8 

Organic Compounds Detected in Subsurface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 5 of 5) 

Notes: 
* - Benzo(a)pyrene and benzo(a)pyrene TEQ were compared to both the State of Florida SCTLs listed in Chapter 62-777, Table 2, and the alternative 
SCTLs (ASCTL) calculated by the University of Florida in an August 1, 2017 letter to the FDEP (University of Florida Center for Environment & Human 
Toxicology, 2017). 

Bold cell - above RSCTL. 
Italics cell - above ISCTL. 
Shaded cell - above LSCTL. 
BaP - Benzo(a)pyrene equivalent. 
NV - No value. 
FD - Field duplicate sample. 
FID - Flame ionization detector. 
ISCTL - Industrial soil cleanup target level. Criteria are the 62-777 F.A.C. default commercial/industrial direct exposure SCTLs (April 17, 2005),
               except for benzo(a)pryene which is the commercial/industrial ASCTL calculated using the formula presented in Figure 5

 of Chapter 62-777 F.A.C. (Appendix F). 

J - Estimated result detected above method detection

 limit but below reporting limit. LQ - Laboratory qualifier. 
LSCTL - Leachability soil cleanup target level. Criteria are the the Florida Administrative Code 62-777 leachability based on groundwater
                criteria SCTLs (April 17, 2005) except for benzo(a)pryene which is the ASCTL calculated using the formula presented in Figure 8 
                of Chapter 62-777 F A.C. (Appendix F). 
NE - Not established. 
PCBs - Polychlorinated biphenyls. 
PPM - Parts per million. 
R - Analytical results are rejected due to laboratory 

quality assurance/quality control error. REG - Regular sample. 
RSCTL - Residential soil cleanup target level. Criteria are the 62-777 F A.C. default residential direct exposure SCTLs (April 17, 2005), 
                 except for benzo(a)pryene which is the residential direct exposure ASCTL calculated using the formula presented in Figure 5

 of Chapter 62-777 F.A.C. (Appendix F). 

TEQ - Toxicity equivalency concentration (as specified in the University of Florida Center for Environment and Human Toxicology letter dated 

August 1, 2017). 
µg/L - Micrograms per liter. 
U - Compound not detected above reporting limit; 

quantitation limit given. UJ - The compound/analyte was analyzed for but not 

detected above the associated reporting limit. UQ - Nondetect with a noncompliant quality control result. 
VQ - Validation qualifier. 
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Table 4-9 

Metals Detected in Subsurface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 1 of 2) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SB13 LF1SB14 LF1SB17 
AA0053 
8/2/2016 

2 - 4 
REG 

AA0054 
8/2/2016 
4 - 4.5 
REG 

AA0057 
8/2/2016 

2 - 4 
REG 

AA0070 
8/2/2016 

2 - 4 
REG 

AA0071 
8/2/2016 

4 - 6 
REG 

Parameter (mg/kg) BKGD ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

METALS 
Aluminum 6617 NV 80000 NV 1160 2420 2280 1760 2240 
Antimony 7.1 370 27 5.4 0.492 U U 0.494 U U 2.55 0.236 J J 0.228 J J 
Arsenic 0.9 12 2.1 NV 0 253 J J 0.22 J J 23.2 0.721 1.31 
Barium 14.1 130000 340 1600 4.75 7.75 42.9 58.1 20 
Beryllium 0.24 1400 120 63 0 246 U U 0.159 J J 0.147 J J 0.111 J J 0.113 J J 
Cadmium 0.47 1700 82 7.5 0 246 U U 0.247 U U 1 0.3 J J 0.215 J J 
Chromium 7.24 470 210 38 1.73 2.53 13.1 4.58 6.67 
Cobalt 2.9 42000 1700 NV 0 249 J J 0.137 J J 1.96 0.455 0.384 J J 
Copper 2.07 89000 150 NV 1.52 0.247 U U 161 25.6 28 
Iron 4634 NV 53000 NV 959 837 17900 1040 1070 
Lead 5.77 1400 400 NV 10.6 3.41 132 1080 91.3 
Manganese 21.5 43000 3500 NV 2.36 J J 3.58 162 78.1 54 
Mercury 0.09 17 3 2.1 0.0108 J J 0 0148 U U 0.363 0.0494 0.048 
Nickel 2.45 35000 340 130 0 394 J J 0.483 J J 13.2 1.54 1.71 
Selenium 5.31 11000 440 5.2 0.142 J J 0.283 J J 0.407 J J 0.204 J J 0.209 J J 
Silver 0.6 8200 410 17 0 246 U U 0.247 U U 0.117 J J 0.206 U U 0.209 U U 
Thallium 1.2 150 6.1 2.8 0 246 U U 0.247 U U 0.215 U U 0.206 U U 0.209 U U 
Vanadium 12.3 10000 67 980 4.47 7.14 6.08 3.5 3.2 
Zinc 7.43 630000 26000 NV 9.94 4.94 U U 523 123 101 
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Table 4-9 

Metals Detected in Subsurface Soil 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 2 of 2) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1SB18 LF1SB19 LF1SB20 
AA0074 
8/3/2016 

2 - 4 
REG 

AA0078 
8/2/2016 

2 - 4 
REG 

AA0079 
8/2/2016 

2 - 4 
FD 

AA0083 
8/3/2016 

2 - 4 
REG 

Parameter (mg/kg) BKGD ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

METALS 
Aluminum 6617 NV 80000 NV 653 2130 1940 2730 
Antimony 7.1 370 27 5.4 0.5 U U 0.437 U U 0.546 J J 6.54 
Arsenic 0.9 12 2.1 NV 0.207 J J 2.26 2.01 3.23 
Barium 14.1 130000 340 1600 3.5 7.58 J 15.4 J 96.4 
Beryllium 0 24 1400 120 63 0.25 U U 0.218 U U 0.13 J J 0.251 J J 
Cadmium 0.47 1700 82 7.5 0.25 U U 0.123 J J 0.456 J J 1.42 
Chromium 7 24 470 210 38 2.13 4.02 J 10.9 J 27.2 
Cobalt 2.9 42000 1700 NV 0.222 J J 0.339 J J 1.47 2.22 
Copper 2 07 89000 150 NV 3.24 5.7 J 33.8 J 121 
Iron 4634 NV 53000 NV 1590 946 J 4710 J 8740 
Lead 5.77 1400 400 NV 6.6 14.6 J 150 J 186 
Manganese 21.5 43000 3500 NV 16.1 11.8 J 32 J 124 
Mercury 0 09 17 3 2.1 0.0152 U U 0.0403 0.0547 0.221 
Nickel 2.45 35000 340 130 0.812 J J 1.21 J 3.89 J 11.8 
Selenium 5 31 11000 440 5.2 0.25 U U 0.169 J J 0.202 J J 0.238 U U 
Silver 0.6 8200 410 17 0.25 U U 0.218 U U 0.234 U U 0.219 J J 
Thallium 1.2 150 6.1 2.8 0.25 U U 0.218 U U 0.234 U U 0.238 U U 
Vanadium 12.3 10000 67 980 1.75 3.27 4.91 15.2 
Zinc 7.43 630000 26000 NV 18.2 22.1 J 204 J 626 

Notes: 
BKGD - Background value. 
FD - Field duplicate sample. 
ISCTL - Industrial soil cleanup target level. 
J - Estimated result detected above method detection limit but below reporting limit. 
Lab Qual - Laboratory qualifier. 
LSCTL - Florida Department of Environmental Protection Leachability Soil Cleanup Target Level. 
mg/kg - Milligrams per kilogram. 
NV - No value. 
REG - Regular sample. 
RSCTL - Florida Department of Environmental Protection Residential Soil Cleanup Target Level. 
U - Compound not detected above reporting limit; quantitation limit given. 
UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit. 
Val Qual - Validation qualifier. 
Bold cell - Above background. 
Shaded cell - Above RSCTL. 
Italics cell - Above LSCTL. 
Underlined cell - Above ISCTL. 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 1 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP01 
AA3048 

8/11/2016 
8 - 12 
REG 

AA3049 
8/11/2016 

16 - 20 
REG 

AA3050 
8/11/2016 

26 - 30 
REG 

AA3051 
8/11/2016 

26 - 30 
FD 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Field Measurements 
Conductivity (mS/mL) NV 1.18 0.6 0.67 0.67 
Dissolved oxygen (mg/L) NV 0.97 0.93 0.88 0 88 
Oxidation-Reduction Potential (mV) NV -91.3 -58 -66.8 -66.8 
pH (STD UNIT) NV 6.96 7.05 7.04 7 04 
Temperature (degrees Celsius) NV 28.3 25.6 26.6 26.6 
Turbidity (NTU) NV 30.8 287 582 582 

PAHs (µg/L) 
1-Methyl Naphthalene 28 0.1 U U 0.1 U U 0.1 U U 0.1 U U 
2-Methylnaphthalene 28 0.1 U U 0.1 U U 0.1 U U 0.1 U U 
Acenaphthene 20 0.05 U U 0.05 U U 0.05 U U 0 05 U U 
Acenaphthylene 210 0.1 U U 0.1 U U 0.1 U U 0.1 U U 
Anthracene 2100 0.1 U U 0.1 U U 0.1 U U 0.1 U U 
Benzo(a)anthracene 0.05 0.05 U U 0.05 U U 0.05 U U 0 05 U U 
Benzo(a)pyrene 0.2 0.05 U U 0.05 U U 0.05 U U 0 05 U U 
Benzo(b)fluoranthene 0.05 0.05 U U 0.05 U U 0.05 U U 0 05 U U 
Benzo(g,h,i)perylene 210 0.05 U U 0.05 U U 0.05 U U 0 05 U U 
Benzo(k)fluoranthene 0.5 0.05 U U 0.05 U U 0.05 U U 0 05 U U 
Chrysene 4.8 0.05 U U 0.05 U U 0.05 U U 0 05 U U 
Dibenz(a,h)anthracene 0.005 0.05 U U 0.05 U U 0.05 U U 0 05 U U 
Fluoranthene 280 0.05 U U 0.05 U U 0.016 J U 0 05 U U 
Fluorene 280 0.1 U U 0.1 U U 0.1 U U 0.1 U U 
Indeno(1,2,3-c,d)pyrene 0.05 0.05 U U 0.05 U U 0.05 U U 0 05 U U 
Naphthalene 14 0.013 J U 0.05 U U 0.019 J U 0 05 U U 
Phenanthrene 210 0.05 U U 0.05 U U 0.041 J U 0 05 U U 
Pyrene 210 0.05 U U 0.05 U U 0.028 J J 0 05 U U 

PESTICIDES (µg/L) 
4,4'-DDD 0.1 0.00797 J J 0.00787 JP J 0.011 JP J 0.012 JP J 
4,4'-DDE 0.1 0.011 J J 0.004 U U 0.00297 JP J 0.004 U U 
4,4'-DDT 0.1 0.004 U U 0.016 JP J 0.015 JP J 0.00784 JP J 
Aldrin 0.002 0.004 U U 0.004 U U 0.004 U U 0.004 U U 
beta-BHC 0.02 0.004 U U 0.004 U U 0.004 U U 0.004 U U 
Chlordane, alpha- NV 0.004 U U 0.004 U U 0.004 U U 0.004 U U 
Chlordane, gamma- NV 0.004 U U 0.004 U U 0.004 U U 0.004 U U 
Dieldrin 0.002 0.004 U U 0.00374 JP J 0.00563 JP J 0.00279 JP J 
Endosulfan I 42 0.004 U U 0.004 U U 0.004 U U 0.004 U U 
Endosulfan II 42 0.008 U U 0.00641 JP J 0.008 U U 0.008 U U 
Endosulfan Sulfate 42 0.008 U U 0.008 U U 0.008 U U 0.008 U U 
Endrin 2 0.004 U U 0.004 U U 0.004 U U 0.004 U U 
Endrin Aldehyde NV 0.008 U U 0.008 U U 0.008 U U 0.008 U U 
Endrin Ketone NV 0.004 U U 0.004 U U 0.004 U U 0.004 U U 
Heptachlor Epoxide 0.2 0.004 U U 0.004 U U 0.004 U U 0.004 U U 
Hexachlorane 0.2 0.004 U U 0.004 U U 0.004 U U 0.004 U U 
Methoxychlor 40 0.01 U U 0.01 U U 0.021 J J 0 01 U U 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 2 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP01 
AA3048 

8/11/2016 
8 - 12 
REG 

AA3049 
8/11/2016 

16 - 20 
REG 

AA3050 
8/11/2016 

26 - 30 
REG 

AA3051 
8/11/2016 

26 - 30 
FD 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

SEMIVOLATILES (µg/L) 
1,2,4-Trichlorobenzene 70  1  U  U  1  U  U  1  U  U  1  U  U  
2-Chlorophenol 35  1  U  U  1  U  U  1  U  U  1  U  U  
2-Cresol 35  1  U  U  1  U  U  1  U  U  1  U  U  
4-Nitrophenol 56  5  U  U  5  U  U  5  U  U  5  U  U  
Benzoic Acid 28000 5 UQ UJ 5 UQ UJ 5 UQ UJ 5 UQ UJ 
Benzyl Butyl Phthalate 140 0.5 U U 0.5 U U 0 5 U U 0.5 U U 
Bis(2-Ethylhexyl)phthalate 6 0.5 U U 0.5 U U 0 5 U U 0.5 U U 
Carbazole 1.8  1  U  U  1  U  U  1  U  U  1  U  U  
Dibenzofuran 28  1  U  U  1  U  U  1  U  U  1  U  U  
Dibutyl Phthalate 700  1  U  U  1  U  U  1  U  U  1  U  U  
Dichlorobenzidine 0.08 1 U U 1 U U 1 U U 1 U U 
Diethyl Phthalate 5600 1 U U 1 U U 1 U U 1 U U 
Dimethyl Phthalate 70000 1 U U 1 U U 1 U U 1 U U 
Di-n-octylphthalate 140 0.5 U U 0.5 U U 0 5 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 UQ UJ 1 UQ UJ 1 UQ UJ 1 UQ UJ 
Hexachlorocyclopentadiene 50 5 UQ UJ 5 UQ UJ 5 UQ UJ 5 UQ UJ 
Hexachloroethane 2.5 1 UQ UJ 1 UQ UJ 1 UQ UJ 1 UQ UJ 
Nitrobenzene 3.5  1  U  U  1  U  U  1  U  U  1  U  U  
Phenol Alcohol 10  1  U  U  1  U  U  1  U  U  1  U  U  

TRPH (µg/L) 
TRPH-FLPRO C8-C40 5000 313 J J 434 U U 425 U U 425 U U 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 1 U U 0.5 U U 0 5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 1 U U 0.5 U U 0 5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 1 U U 0.5 U U 0 5 U U 0.5 U U 
1,2-Dimethylbenzene (o-Xylene) 20 1 U U 0.5 U U 0 5 U U 0.5 U U 
1,4-Dichlorobenzene 75 1 U U 0.528 J J 0 5 U U 0.5 U U 
1,4-Dioxane 3.2 200 U U 100 U U 100 U U 100 U U 
2-Butanone 4200 1 U U 0.5 U U 0 5 U U 0.5 U U 
Acetone 6300 2 U U 1 U U 1 U U 1 U U 
Benzene 1 1 U U 0.5 U U 0 5 U U 0.5 U U 
c-1,2-Dichloroethene 70 1 U U 0.5 U U 0 5 U U 0.5 U U 
Carbon Sulfide 700 1 U U 0.5 U U 0 5 U U 0.5 U U 
Chlorethene 1 1 U U 0.5 U U 0 5 U U 0.5 U U 
Chlorobenzene 100 363 2.05 0.906 J J 0.516 J J 
Chloroform 70 1 U U 0.5 U U 0 5 U U 0.5 U U 
Dichloromethane (vinyl chloride) 5 1 U U 0.5 U U 0 5 U U 0.5 U U 
Ethylbenzene 30 1 U U 0.5 U U 0 5 U U 0.5 U U 
Hexachlorbutadiene 0.4  2  U  U  1  U  U  1  U  U  1  U  U  
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 3 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP01 
AA3048 

8/11/2016 
8 - 12 
REG 

AA3049 
8/11/2016 

16 - 20 
REG 

AA3050 
8/11/2016 

26 - 30 
REG 

AA3051 
8/11/2016 

26 - 30 
FD 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

m+p-Xylene NV 1 U U 0.5 U U 0 5 U U 0.5 U U 
Styrene 100 1 U U 0.5 U U 0 5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 1 U U 0.5 U U 0 5 U U 0.5 U U 
Toluene 40 1 U U 0.5 U U 0 5 U U 0.5 U U 
trans-1,2-dichloroethene 100 1 U U 0.5 U U 0 5 U U 0.5 U U 
Trichlorofluoromethane 2100 1 U U 0.5 U U 0 5 U U 0.5 U U 
Xylenes-Total 20  2  U  U  1  U  U  1  U  U  1  U  U  

KN18\LFNAS\LF 1-3\RI\Final\Tables\F_LF1_RI_4-10 xls\Hits\11/1/2018\9:26 AM 



Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 4 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

Parameter GCTL 

Conductivity (mS/mL) NV 
Dissolved oxygen (mg/L) NV 
Oxidation-Reduction Potential (mV) NV 
pH (STD UNIT) NV 
Temperature (degrees Celsius) NV 
Turbidity (NTU) NV 

1-Methyl Naphthalene 28 
2-Methylnaphthalene 28 
Acenaphthene 20 
Acenaphthylene 210 
Anthracene 2100 
Benzo(a)anthracene 0.05 
Benzo(a)pyrene 0.2 
Benzo(b)fluoranthene 0.05 
Benzo(g,h,i)perylene 210 
Benzo(k)fluoranthene 0.5 
Chrysene 4.8 
Dibenz(a,h)anthracene 0.005 
Fluoranthene 280 
Fluorene 280 
Indeno(1,2,3-c,d)pyrene 0.05 
Naphthalene 14 
Phenanthrene 210 
Pyrene 210 

4,4'-DDD 0.1 
4,4'-DDE 0.1 
4,4'-DDT 0.1 
Aldrin 0.002 
beta-BHC 0.02 
Chlordane, alpha- NV 
Chlordane, gamma- NV 
Dieldrin 0.002 
Endosulfan I 42 
Endosulfan II 42 
Endosulfan Sulfate 42 
Endrin 2 
Endrin Aldehyde NV 
Endrin Ketone NV 
Heptachlor Epoxide 0.2 
Hexachlorane 0.2 
Methoxychlor 40 

PAHs (µg/L) 

PESTICIDES (µg/L) 

Field Measurements 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

1.27 0.77 
3.52 0.98 
-30.1 -78.9 
7.13 6.97 
26.3 23.3 
9.21 1000 

0.293 Q J 0.102 UQ U 
0.365 Q J 0.102 UQ U 
0.05 U U 0.051 U U 
0.1 U U 0.102 U U 
0.1 U U 0.102 U U 
0.05 U U 0.051 U U 
0.05 U U 0.051 U U 
0.05 U U 0.051 U U 
0.05 QJ J 0.051 UQ U 
0.05 U U 0.051 U U 
0.05 U U 0.051 U U 
0.05 QJ J 0.051 UQ U 
0.019 J J 0.051 U U 
0.1 UQ UJ 0.102 UQ UJ 
0.05 QJ J 0.051 UQ U 
0.157 0.014 JQ J 
0.056 J J 0.051 U U 
0.05 U U 0.051 U U 

0.004 U U 0.00417 U U 
0.004 U U 0.00417 U U 
0.004 U U 0.00417 U U 
0.004 U U 0.00417 U U 
0.004 U U 0.00417 U U 
0.004 U U 0.00417 U U 
0.004 U U 0.00417 U U 
0.004 U U 0.00417 U U 
0.004 U U 0.00417 U U 
0.008 U U 0.00833 U U 
0.008 U U 0.00833 U U 
0.004 U U 0.00417 U U 
0.008 U U 0.00833 U U 
0.004 U U 0.00417 U U 
0.004 U U 0.00417 U U 
0.004 U U 0.00417 U U 
0.01 U U 0.01 U U 

REG REG REG REG 
16 - 208 - 12 8 - 12 16 - 20 

8/22/2016 8/11/2016 8/22/20168/10/2016 

LF1DP02 
AA3052 AA3052R AA3053 AA3053R 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 5 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP02 
AA3052 

8/10/2016 
8 - 12 
REG 

AA3052R 
8/22/2016 

8 - 12 
REG 

AA3053 
8/11/2016 

16 - 20 
REG 

AA3053R 
8/22/2016 

16 - 20 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

SEMIVOLATILES (µg/L) 
1,2,4-Trichlorobenzene 70 1  QJ  J  1  UQ  UJ  
2-Chlorophenol 35 1 U 1 U 
2-Cresol 35 1 U 1 U 
4-Nitrophenol 56 5 U 5 U 
Benzoic Acid 28000 5  QJ  J  5  UQ  UJ  
Benzyl Butyl Phthalate 140 0.5 U 0 5 U 
Bis(2-Ethylhexyl)phthalate 6 0.5 U 0 5 U 
Carbazole 1.8 1 U 1 U 
Dibenzofuran 28 1 U 1 U 
Dibutyl Phthalate 700 1 U 1 U 
Dichlorobenzidine 0.08 1 J J 1 U 
Diethyl Phthalate 5600 1 U 1 U 
Dimethyl Phthalate 70000 1 U 1 U 
Di-n-octylphthalate 140 0.5 U 0 5 U 
Hexachlorbutadiene 0.4 1  QJ  J  1  UQ  UJ  
Hexachlorocyclopentadiene 50 5  QJ  J  5  UQ  UJ  
Hexachloroethane 2.5 1  QJ  J  1  UQ  UJ  
Nitrobenzene 3.5 1 U 1 U 
Phenol Alcohol 10 1 U 1 U 

TRPH (µg/L) 
TRPH-FLPRO C8-C40 5000 395 J J 425 U 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 0.465 J J 0.5 U U 
1,2-Dimethylbenzene (o-Xylene) 20 0.444 J J 0.5 U U 
1,4-Dichlorobenzene 75 0.5 U U 0.5 U U 
1,4-Dioxane 3.2 100 U U 100 U U 
2-Butanone 4200 0.5 U U 0.5 U U 
Acetone 6300 1 U U 1 U U 
Benzene 1 0.342 J J 0.5 U U 
c-1,2-Dichloroethene 70 0.5 U U 0.5 U U 
Carbon Sulfide 700 0.5 U U 0.5 U U 
Chlorethene 1 0.5 U U 0.5 U U 
Chlorobenzene 100 141 0.5 U U 
Chloroform 70 0.5 U U 0.5 U U 
Dichloromethane (vinyl chloride) 5 0.5 U U 1.2 J J 
Ethylbenzene 30 0.5 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U U 1 U U 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 6 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP02 
AA3052 

8/10/2016 
8 - 12 
REG 

AA3052R 
8/22/2016 

8 - 12 
REG 

AA3053 
8/11/2016 

16 - 20 
REG 

AA3053R 
8/22/2016 

16 - 20 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

m+p-Xylene NV 0.888 J J 0.5 U U 
Styrene 100 0.5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 0.5 U U 
Toluene 40 1.19 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0.5 U U 
Xylenes-Total 20 1.33 J J 1 U U 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 7 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

Parameter GCTL 

Conductivity (mS/mL) NV 
Dissolved oxygen (mg/L) NV 
Oxidation-Reduction Potential (mV) NV 
pH (STD UNIT) NV 
Temperature (degrees Celsius) NV 
Turbidity (NTU) NV 

1-Methyl Naphthalene 28 
2-Methylnaphthalene 28 
Acenaphthene 20 
Acenaphthylene 210 
Anthracene 2100 
Benzo(a)anthracene 0.05 
Benzo(a)pyrene 0.2 
Benzo(b)fluoranthene 0.05 
Benzo(g,h,i)perylene 210 
Benzo(k)fluoranthene 0.5 
Chrysene 4.8 
Dibenz(a,h)anthracene 0.005 
Fluoranthene 280 
Fluorene 280 
Indeno(1,2,3-c,d)pyrene 0.05 
Naphthalene 14 
Phenanthrene 210 
Pyrene 210 

4,4'-DDD 0.1 
4,4'-DDE 0.1 
4,4'-DDT 0.1 
Aldrin 0.002 
beta-BHC 0.02 
Chlordane, alpha- NV 
Chlordane, gamma- NV 
Dieldrin 0.002 
Endosulfan I 42 
Endosulfan II 42 
Endosulfan Sulfate 42 
Endrin 2 
Endrin Aldehyde NV 
Endrin Ketone NV 
Heptachlor Epoxide 0.2 
Hexachlorane 0.2 
Methoxychlor 40 

PAHs (µg/L) 

PESTICIDES (µg/L) 

Field Measurements 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

0.64 1.22 0.7 
0.64 1.19 1 22 
-76.7 -83.4 -76.3 
7.06 6.96 6 93 
23.2 26 23.8 
1000 43 582 

0.1 UQ U 0.1 U U 0.1 U U 
0.1 UQ U 0.1 U U 0.1 U U 
0.05 U U 0.05 U U 0 05 U U 
0.1 U U 0.1 U U 0.1 U U 
0.1 U U 0.1 U U 0.1 U U 
0.05 U U 0.05 U U 0 05 U U 
0.013 J J 0.05 U U 0 05 U U 
0.017 J J 0.05 U U 0 05 U U 
0.018 JQ J 0.05 U U 0 05 U U 
0.05 U U 0.05 U U 0 05 U U 
0.05 U U 0.05 U U 0 05 U U 
0.05 UQ U 0.05 U U 0 05 U U 
0.016 J J 0.05 U U 0.015 J J 
0.1 UQ UJ 0.1 U U 0.1 U U 

0.013 JQ J 0.05 U U 0 05 U U 
0.016 J J 0.034 J U 0 05 U U 
0.014 J J 0.019 J J 0.024 J J 
0.05 U U 0.05 U U 0 05 U U 

0.004 U U 0.00303 J J 0.004 U U 
0.004 U U 0.004 U U 0.004 U U 
0.004 U U 0.004 U U 0.004 U U 
0.004 U U 0.004 U U 0.004 U U 
0.004 U U 0.004 U U 0.004 U U 
0.004 U U 0.004 U U 0.004 U U 
0.004 U U 0.004 U U 0.014 J J 
0.004 U U 0.004 U U 0.004 U U 
0.004 U U 0.004 U U 0.004 U U 
0.008 U U 0.008 U U 0.008 U U 
0.008 U U 0.008 U U 0.008 U U 
0.004 U U 0.004 U U 0.004 U U 
0.008 U U 0.008 U U 0.008 U U 
0.004 U U 0.004 U U 0.004 U U 
0.004 U U 0.004 U U 0.004 U U 
0.004 U U 0.004 U U 0.004 U U 
0.01 U U 0.01 U U 0 01 U U 

REG REG REG REG 
26 - 30 26 - 30 8 - 12 16 - 20 

8/4/20168/11/2016 8/22/2016 8/4/2016 
AA3054R AA3055 

LF1DP03 
AA3056AA3054 

LF1DP02 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 8 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP02 LF1DP03 
AA3054 

8/11/2016 
26 - 30 
REG 

AA3054R 
8/22/2016 

26 - 30 
REG 

AA3055 
8/4/2016 

8 - 12 
REG 

AA3056 
8/4/2016 
16 - 20 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

SEMIVOLATILES (µg/L) 
1,2,4-Trichlorobenzene 70 1 UQ UJ 1.02 U U 1 02 U U 
2-Chlorophenol 35 1 U 2.69 JQ J 1 02 UQ UJ 
2-Cresol 35 1 U 1.02 U U 1 02 U U 
4-Nitrophenol 56 5 U 5.1 U U 5.1 U U 
Benzoic Acid 28000 5 UQ UJ 5.1 U U 5.1 U U 
Benzyl Butyl Phthalate 140 0.5 U 0.51 U U 0 51 U U 
Bis(2-Ethylhexyl)phthalate 6 0.5 U 0.51 U U 0 51 U U 
Carbazole 1.8 1 U 1.02 U U 1 02 U U 
Dibenzofuran 28 1 U 1.02 U U 1 02 U U 
Dibutyl Phthalate 700 1 U 1.02 U U 1 02 U U 
Dichlorobenzidine 0.08 1 U 1.02 U U 1 02 U U 
Diethyl Phthalate 5600 1 U 1.02 U U 1 02 U U 
Dimethyl Phthalate 70000 1 U 1.02 U U 1 02 U U 
Di-n-octylphthalate 140 0.5 U 0.51 U U 0 51 U U 
Hexachlorbutadiene 0.4 1 UQ UJ 1.02 U U 1 02 U U 
Hexachlorocyclopentadiene 50 5 UQ UJ 5.1 U U 5.1 U U 
Hexachloroethane 2.5 1 UQ UJ 1.02 U U 1 02 U U 
Nitrobenzene 3.5 1 U 1.02 U U 1 02 U U 
Phenol Alcohol 10 1 U 1.02 UQ UJ 1 02 UQ UJ 

TRPH (µg/L) 
TRPH-FLPRO C8-C40 5000 106 J J 667 425 U U 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 2 5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 2 5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 0.5 U U 2 5 U U 0.5 U U 
1,2-Dimethylbenzene (o-Xylene) 20 0.5 U U 2 5 U U 0.5 U U 
1,4-Dichlorobenzene 75 0.5 U U 2 5 U U 0.5 U U 
1,4-Dioxane 3.2 100 U U 500 U U 100 U U 
2-Butanone 4200 0.5 U U 2 5 U U 0.5 U U 
Acetone 6300 1 U U 5 U U 1 U U 
Benzene 1 0.5 U U 2 5 U U 0.5 U U 
c-1,2-Dichloroethene 70 0.5 U U 2 5 U U 0.5 U U 
Carbon Sulfide 700 0.5 U U 2 5 U U 0.5 U U 
Chlorethene 1 0.5 U U 2 5 U U 0.5 U U 
Chlorobenzene 100 0.5 U U 324 0.5 U U 
Chloroform 70 0.5 U U 2 5 U U 0.5 U U 
Dichloromethane (vinyl chloride) 5 1.15 J J 2 5 U U 0.5 U U 
Ethylbenzene 30 0.5 U U 2 5 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U U 5 U U 1 U U 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 9 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP02 LF1DP03 
AA3054 

8/11/2016 
26 - 30 
REG 

AA3054R 
8/22/2016 

26 - 30 
REG 

AA3055 
8/4/2016 

8 - 12 
REG 

AA3056 
8/4/2016 
16 - 20 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

m+p-Xylene NV 0.5 U U 2 5 U U 0.5 U U 
Styrene 100 0.5 U U 2 5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 2 5 U U 0.5 U U 
Toluene 40 0.5 U U 2 5 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 2 5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 2 5 U U 0.5 U U 
Xylenes-Total 20 1 U U 5 U U 1 U U 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 10 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

Parameter GCTL 

Conductivity (mS/mL) NV 
Dissolved oxygen (mg/L) NV 
Oxidation-Reduction Potential (mV) NV 
pH (STD UNIT) NV 
Temperature (degrees Celsius) NV 
Turbidity (NTU) NV 

1-Methyl Naphthalene 28 
2-Methylnaphthalene 28 
Acenaphthene 20 
Acenaphthylene 210 
Anthracene 2100 
Benzo(a)anthracene 0.05 
Benzo(a)pyrene 0.2 
Benzo(b)fluoranthene 0.05 
Benzo(g,h,i)perylene 210 
Benzo(k)fluoranthene 0.5 
Chrysene 4.8 
Dibenz(a,h)anthracene 0.005 
Fluoranthene 280 
Fluorene 280 
Indeno(1,2,3-c,d)pyrene 0.05 
Naphthalene 14 
Phenanthrene 210 
Pyrene 210 

4,4'-DDD 0.1 
4,4'-DDE 0.1 
4,4'-DDT 0.1 
Aldrin 0.002 
beta-BHC 0.02 
Chlordane, alpha- NV 
Chlordane, gamma- NV 
Dieldrin 0.002 
Endosulfan I 42 
Endosulfan II 42 
Endosulfan Sulfate 42 
Endrin 2 
Endrin Aldehyde NV 
Endrin Ketone NV 
Heptachlor Epoxide 0.2 
Hexachlorane 0.2 
Methoxychlor 40 

PAHs (µg/L) 

PESTICIDES (µg/L) 

Field Measurements 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

0.7 0.68 0 8 0.69 
1.22 0.2 1.46 0.41 
-76.3 -99 -71 -89.8 
6.93 7.04 7 6 99 
23.8 23.9 26.1 25.8 
582 1000 458 17 

0.1 U U 0.111 U U 0.1 U U 0.1 U U 
0.1 U U 0.111 U U 0.1 U U 0.1 U U 
0.05 U U 0.056 U U 0.05 U U 0 05 U U 
0.1 U U 0.111 U U 0.1 U U 0.1 U U 
0.1 U U 0.111 U U 0.1 U U 0.1 U U 
0.05 U U 0.056 U U 0.05 U U 0 05 U U 
0.016 J J 0.015 J J 0.05 U U 0 05 U U 
0.021 J J 0.024 J J 0.05 U U 0 05 U U 
0.022 J J 0.018 J J 0.05 U U 0 05 U U 
0.05 U U 0.056 U U 0.05 U U 0 05 U U 
0.05 U U 0.056 U U 0.05 U U 0 05 U U 
0.05 U U 0.056 U U 0.05 U U 0 05 U U 
0.05 U U 0.025 J J 0.05 U U 0 05 U U 
0.1 U U 0.111 U U 0.1 U U 0.1 U U 

0.022 J J 0.016 J J 0.05 U U 0 05 U U 
0.017 J U 0.029 J U 0.031 J U 0 05 U U 
0.014 J J 0.02 J J 0.05 U U 0 05 U U 
0.05 U U 0.056 U U 0.05 U U 0 05 U U 

0.004 U U 0.00408 U U 0.00209 JP J 0.004 U U 
0.004 U U 0.00408 U U 0.00192 JP J 0.004 U U 
0.004 U U 0.00408 U U 0.00404 U U 0.004 U U 
0.004 U U 0.00408 U U 0.00404 U U 0.004 U U 
0.004 U U 0.00408 U U 0.00404 U U 0.004 U U 
0.004 U U 0.00408 U U 0.00404 U U 0.004 U U 
0.019 JP J 0.00408 U U 0.00404 U U 0.004 U U 
0.004 U U 0.00408 U U 0.00404 U U 0.004 U U 
0.004 U U 0.00408 U U 0.00404 U U 0.004 U U 

0.00465 JP J 0.00816 U U 0.00327 JP J 0.00277 JP J 
0.008 U U 0.00816 U U 0.00808 U U 0.008 U U 
0.004 U U 0.00408 U U 0.00404 U U 0.004 U U 
0.008 U U 0.00816 U U 0.00808 U U 0.008 U U 
0.004 U U 0.00408 U U 0.00404 U U 0.004 U U 
0.004 U U 0.00408 U U 0.00404 U U 0.004 U U 
0.004 U U 0.00408 U U 0.00404 U U 0.004 U U 
0.01 U U 0.01 U U 0.01 U U 0 01 U U 

FD REG REG REG 
26 - 30 8 - 12 16 - 2016 - 20 

8/4/2016 8/4/2016 8/4/2016 8/4/2016 
AA3059 AA3060 

LF1DP03 LF1DP04 
AA3057 AA3058 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 11 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

Parameter GCTL 

1,2,4-Trichlorobenzene 70 
2-Chlorophenol 35 
2-Cresol 35 
4-Nitrophenol 56 
Benzoic Acid 28000 
Benzyl Butyl Phthalate 140 
Bis(2-Ethylhexyl)phthalate 6 
Carbazole 1.8 
Dibenzofuran 28 
Dibutyl Phthalate 700 
Dichlorobenzidine 0.08 
Diethyl Phthalate 5600 
Dimethyl Phthalate 70000 
Di-n-octylphthalate 140 
Hexachlorbutadiene 0.4 
Hexachlorocyclopentadiene 50 
Hexachloroethane 2.5 
Nitrobenzene 3.5 
Phenol Alcohol 10 

TRPH-FLPRO C8-C40 5000 

1,1,2-Trichloroethylene 3 
1,2,4-Trichlorobenzene 70 
1,2,4-Trimethylbenzene 10 
1,2-Dimethylbenzene (o-Xylene) 20 
1,4-Dichlorobenzene 75 
1,4-Dioxane 3.2 
2-Butanone 4200 
Acetone 6300 
Benzene 1 
c-1,2-Dichloroethene 70 
Carbon Sulfide 700 
Chlorethene 1 
Chlorobenzene 100 
Chloroform 70 
Dichloromethane (vinyl chloride) 5 
Ethylbenzene 30 
Hexachlorbutadiene 0.4 

VOLATILES (µg/L) 

TRPH (µg/L) 

SEMIVOLATILES (µg/L) 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

FD REG REG REG 
26 - 30 8 - 12 16 - 2016 - 20 

8/4/2016 8/4/2016 8/4/2016 8/4/2016 
AA3059 AA3060 

LF1DP03 LF1DP04 
AA3057 AA3058 

1.02 U U 1.02 U U 1.02 U U 1 U U 
1.02 UQ UJ 1.02 UQ UJ 1.02 UQ UJ 1 UQ UJ 
1.02 U U 1.02 U U 1.02 U U 1 U U 
5.1 U U 5.1 U U 5.1 U U 5 U U 
5.1 U U 5.1 U U 5.1 U U 5 U U 
0.51 U U 0.51 U U 0.51 U U 0.5 U U 
0.293 J U 0.982 J U 0.51 U U 0.5 U U 
1.02 U U 1.02 U U 1.02 U U 1 U U 
1.02 U U 1.02 U U 1.02 U U 1 U U 
1.02 U U 1.02 U U 1.02 U U 1 U U 
1.02 U U 1.02 U U 1.02 U U 1 U U 
1.02 U U 1.02 U U 1.02 U U 1 U U 
1.02 U U 1.02 U U 1.02 U U 1 U U 
0.51 U U 0.51 U U 0.51 U U 0.5 U U 
1.02 U U 1.02 U U 1.02 U U 1 U U 
5.1 U U 5.1 U U 5.1 U U 5 U U 
1.02 U U 1.02 U U 1.02 U U 1 U U 
1.02 U U 1.02 U U 1.02 U U 1 U U 
1.02 UQ UJ 1.02 UQ UJ 1.02 UQ UJ 1 UQ UJ 

244 J J 425 U U 261 J J 425 U U 

0.5 U U 0.5 U U 0 5 U U 0.5 U U 
0.5 U U 0.5 U U 0 5 U U 0.5 U U 
0.5 U U 0.5 U U 0 5 U U 0.5 U U 
0.5 U U 0.5 U U 0 5 U U 0.5 U U 
0.5 U U 0.5 U U 0 5 U U 0.5 U U 
100 U U 100 U U 100 U U 100 U U 
0.5 U U 0.5 U U 0 5 U U 0.5 U U 
1 U U 1 U U 1 U U 1 U U 

0.5 U U 0.5 U U 0 5 U U 0.5 U U 
0.5 U U 0.5 U U 0 5 U U 0.5 U U 
0.5 U U 0.5 U U 0 5 U U 0.5 U U 
0.5 U U 0.5 U U 0 5 U U 0.5 U U 
0.5 U U 0.5 U U 78 0.5 U U 
0.5 U U 0.5 U U 0 5 U U 0.5 U U 
0.5 U U 0.5 U U 0 5 U U 0.5 U U 
0.5 U U 0.5 U U 0 5 U U 0.5 U U 
1 U U 1 U U 1 U U 1 U U 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 12 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP03 LF1DP04 
AA3057 
8/4/2016 
16 - 20 

FD 

AA3058 
8/4/2016 
26 - 30 
REG 

AA3059 
8/4/2016 

8 - 12 
REG 

AA3060 
8/4/2016 
16 - 20 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

m+p-Xylene NV 0.5 U U 0.5 U U 0 5 U U 0.5 U U 
Styrene 100 0.5 U U 0.5 U U 0 5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 0.5 U U 0 5 U U 0.5 U U 
Toluene 40 0.5 U U 0.5 U U 0 5 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 0.5 U U 0 5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0.5 U U 0 5 U U 0.5 U U 
Xylenes-Total 20 1 U U 1 U U 1 U U 1 U U 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 13 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

Parameter GCTL 

Conductivity (mS/mL) NV 
Dissolved oxygen (mg/L) NV 
Oxidation-Reduction Potential (mV) NV 
pH (STD UNIT) NV 
Temperature (degrees Celsius) NV 
Turbidity (NTU) NV 

1-Methyl Naphthalene 28 
2-Methylnaphthalene 28 
Acenaphthene 20 
Acenaphthylene 210 
Anthracene 2100 
Benzo(a)anthracene 0.05 
Benzo(a)pyrene 0.2 
Benzo(b)fluoranthene 0.05 
Benzo(g,h,i)perylene 210 
Benzo(k)fluoranthene 0.5 
Chrysene 4.8 
Dibenz(a,h)anthracene 0.005 
Fluoranthene 280 
Fluorene 280 
Indeno(1,2,3-c,d)pyrene 0.05 
Naphthalene 14 
Phenanthrene 210 
Pyrene 210 

4,4'-DDD 0.1 
4,4'-DDE 0.1 
4,4'-DDT 0.1 
Aldrin 0.002 
beta-BHC 0.02 
Chlordane, alpha- NV 
Chlordane, gamma- NV 
Dieldrin 0.002 
Endosulfan I 42 
Endosulfan II 42 
Endosulfan Sulfate 42 
Endrin 2 
Endrin Aldehyde NV 
Endrin Ketone NV 
Heptachlor Epoxide 0.2 
Hexachlorane 0.2 
Methoxychlor 40 

PAHs (µg/L) 

PESTICIDES (µg/L) 

Field Measurements 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

0.67 0.84 0.53 
0.71 1.12 0.68 
-80.6 -63.7 -79.6 
7.02 6.98 7.16 
24.2 26.1 26.4 
432 58.7 250 

0.101 U U 0.103 UQ U 
0.101 U U 0.103 UQ U 
0.051 U U 0.052 U U 
0.101 U U 0.103 U U 
0.101 U U 0.103 U U 
0.051 U U 0.052 U U 
0.015 J J 0.052 U U 
0.02 J J 0.052 U U 
0.017 J J 0.052 UQ U 
0.051 U U 0.052 U U 
0.051 U U 0.052 U U 
0.051 U U 0.052 UQ U 
0.022 J J 0.052 U U 
0.101 U U 0.103 UQ UJ 
0.025 J J 0.052 UQ U 
0.051 U U 0.052 U U 
0.015 J J 0.052 U U 
0.051 U U 0.052 U U 

0 00226 JP J 0.00408 U 
0 00157 JP J 0.00408 U 
0 00408 U U 0.00408 U 
0 00408 U U 0.00408 U 
0 00408 U U 0.00408 U 
0 00408 U U 0.00408 U 
0 00408 U U 0.00408 U 
0 00408 U U 0.00408 U 
0 00408 U U 0.00408 U 
0 00816 U U 0.00816 U 
0 00816 U U 0.00816 U 
0 00408 U U 0.00408 U 
0 00816 U U 0.00816 U 
0 00408 U U 0.00408 U 
0 00408 U U 0.00408 U 
0 00408 U U 0.00408 U 

0.01 U U 0.01 U 

REGREGREG 
26 - 30 8 - 12 16 - 20 

8/22/2016 8/10/20168/4/2016 
AA3061 AA3062R AA3063 

LF1DP04 LF1DP05 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 14 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP04 LF1DP05 
AA3061 
8/4/2016 
26 - 30 
REG 

AA3062R 
8/22/2016 

8 - 12 
REG 

AA3063 
8/10/2016 

16 - 20 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

SEMIVOLATILES (µg/L) 
1,2,4-Trichlorobenzene 70 1 U U 1 UQ UJ 
2-Chlorophenol 35 1  UQ  UJ  1  U  
2-Cresol 35 1 U U 1 U 
4-Nitrophenol 56 5 U U 5 U 
Benzoic Acid 28000 5 U U 5 UQ UJ 
Benzyl Butyl Phthalate 140 0.5 U U 0.5 U 
Bis(2-Ethylhexyl)phthalate 6 0.5 U U 0.5 U 
Carbazole 1.8 1 U U 1 U 
Dibenzofuran 28 1 U U 1 U 
Dibutyl Phthalate 700 1 U U 1 U 
Dichlorobenzidine 0.08 1 U U 1 U 
Diethyl Phthalate 5600 1 U U 1 U 
Dimethyl Phthalate 70000 1 U U 1 U 
Di-n-octylphthalate 140 0.5 U U 0.5 U 
Hexachlorbutadiene 0.4 1 U U 1 UQ UJ 
Hexachlorocyclopentadiene 50 5 U U 5 UQ UJ 
Hexachloroethane 2.5 1 U U 1 UQ UJ 
Nitrobenzene 3.5 1 U U 1 U 
Phenol Alcohol 10 1  UQ  UJ  1  U  

TRPH (µg/L) 
TRPH-FLPRO C8-C40 5000 188 J J 425 U 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 0.5 U U 1.17 
1,2-Dimethylbenzene (o-Xylene) 20 0.5 U U 0.786 J J 
1,4-Dichlorobenzene 75 0.5 U U 0.5 U U 
1,4-Dioxane 3.2 100 U U 100 U U 
2-Butanone 4200 0.5 U U 0.5 U U 
Acetone 6300 7.42 1 U U 
Benzene 1 0.5 U U 0.5 U U 
c-1,2-Dichloroethene 70 0.5 U U 0.5 U U 
Carbon Sulfide 700 0.5 U U 0.5 U U 
Chlorethene 1 0.5 U U 0.5 U U 
Chlorobenzene 100 0.5 U U 72.3 
Chloroform 70 0.5 U U 0.5 U U 
Dichloromethane (vinyl chloride) 5 3 J J 1.05 J J 
Ethylbenzene 30 0.5 U U 0.502 J J 
Hexachlorbutadiene 0.4 1 U U 1 U U 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 15 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP04 LF1DP05 
AA3061 
8/4/2016 
26 - 30 
REG 

AA3062R 
8/22/2016 

8 - 12 
REG 

AA3063 
8/10/2016 

16 - 20 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

m+p-Xylene NV 0.5 U U 1.78 J J 
Styrene 100 0.5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 0.5 U U 
Toluene 40 0.5 U U 1.69 
trans-1,2-dichloroethene 100 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0.5 U U 
Xylenes-Total 20 1 U U 2.57 J J 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 16 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP05 LF1DP05 LF1DP06 
AA3063R 
8/22/2016 

16 - 20 
REG 

AA3064 
8/10/2016 

26 - 30 
REG 

AA3064R 
8/22/2016 

26 - 30 
REG 

AA3065 
8/11/2016 

10 - 14 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Field Measurements 
Conductivity (mS/mL) NV 0.53 1 07 
Dissolved oxygen (mg/L) NV 0.38 1.6 
Oxidation-Reduction Potential (mV) NV -92.6 -52.8 
pH (STD UNIT) NV 7.18 6 89 
Temperature (degrees Celsius) NV 24.7 25.6 
Turbidity (NTU) NV 1000 117 

PAHs (µg/L) 
1-Methyl Naphthalene 28 0.1 UQ U 0.1 U U 
2-Methylnaphthalene 28 0.1 UQ U 0.1 U U 
Acenaphthene 20 0.05 U U 0 05 U U 
Acenaphthylene 210 0.1 U U 0.1 U U 
Anthracene 2100 0.1 U U 0.1 U U 
Benzo(a)anthracene 0.05 0.026 J J 0 05 U U 
Benzo(a)pyrene 0.2 0.019 J J 0 05 U U 
Benzo(b)fluoranthene 0.05 0.028 J J 0 05 U U 
Benzo(g,h,i)perylene 210 0.016 JQ J 0 05 U U 
Benzo(k)fluoranthene 0.5 0.05 U U 0 05 U U 
Chrysene 4.8 0.05 U U 0 05 U U 
Dibenz(a,h)anthracene 0.005 0.05 UQ U 0 05 U U 
Fluoranthene 280 0.033 J J 0 05 U U 
Fluorene 280 0.1 UQ UJ 0.1 U U 
Indeno(1,2,3-c,d)pyrene 0.05 0.013 JQ J 0 05 U U 
Naphthalene 14 0.05 U U 0 05 U U 
Phenanthrene 210 0.027 J J 0 05 U U 
Pyrene 210 0.04 J J 0 05 U U 

PESTICIDES (µg/L) 
4,4'-DDD 0.1 0.0046 U 0.004 U U 
4,4'-DDE 0.1 0.0046 U 0.004 U U 
4,4'-DDT 0.1 0.0046 U 0.0058 JP J 
Aldrin 0.002 0.0046 U 0.004 U U 
beta-BHC 0.02 0.0046 U 0.0081 JP J 
Chlordane, alpha- NV 0.0046 U 0.004 U U 
Chlordane, gamma- NV 0.0046 U 0.004 U U 
Dieldrin 0.002 0.0046 U 0.004 U U 
Endosulfan I 42 0.0046 U 0.004 U U 
Endosulfan II 42 0.0092 U 0.013 JP J 
Endosulfan Sulfate 42 0.0092 U 0.008 U U 
Endrin 2 0.0046 U 0.004 U U 
Endrin Aldehyde NV 0.0092 U 0.008 U U 
Endrin Ketone NV 0.0046 U U 0.004 U U 
Heptachlor Epoxide 0.2 0.0046 U 0.004 U U 
Hexachlorane 0.2 0.0046 U 0.004 U U 
Methoxychlor 40 0.011 U 0 01 U U 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 17 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP05 LF1DP05 LF1DP06 
AA3063R 
8/22/2016 

16 - 20 
REG 

AA3064 
8/10/2016 

26 - 30 
REG 

AA3064R 
8/22/2016 

26 - 30 
REG 

AA3065 
8/11/2016 

10 - 14 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

SEMIVOLATILES (µg/L) 
1,2,4-Trichlorobenzene 70 1  UQ  UJ  1  U  U  
2-Chlorophenol 35 1 U 1 U U 
2-Cresol 35 1 U 1 U U 
4-Nitrophenol 56 5 U 5 U U 
Benzoic Acid 28000 5 UQ UJ 5 UQ UJ 
Benzyl Butyl Phthalate 140 0.5 U 0.5 U U 
Bis(2-Ethylhexyl)phthalate 6 0.5 U 0.5 U U 
Carbazole 1.8 1 U 1 U U 
Dibenzofuran 28 1 U 1 U U 
Dibutyl Phthalate 700 1 U 1 U U 
Dichlorobenzidine 0.08 1 U 1 U U 
Diethyl Phthalate 5600 1 U 1 U U 
Dimethyl Phthalate 70000 1 U 1 U U 
Di-n-octylphthalate 140 0.5 U 0.5 U U 
Hexachlorbutadiene 0.4 1 UQ UJ 1 UQ UJ 
Hexachlorocyclopentadiene 50 5 UQ UJ 5 UQ UJ 
Hexachloroethane 2.5 1 UQ UJ 1 UQ UJ 
Nitrobenzene 3.5 1 U 1 U U 
Phenol Alcohol 10 1 U 1 U U 

TRPH (µg/L) 
TRPH-FLPRO C8-C40 5000 425 U 452 U U 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 0 5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 0 5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 0.5 U U 0 5 U U 0.5 U U 
1,2-Dimethylbenzene (o-Xylene) 20 0.5 U U 0 5 U U 0.5 U U 
1,4-Dichlorobenzene 75 0.5 U U 0 5 U U 0.5 U U 
1,4-Dioxane 3.2 100 U U 100 U U 100 U U 
2-Butanone 4200 0.5 U U 0 5 U U 0.5 U U 
Acetone 6300 1 U U 1 U U 1 U U 
Benzene 1 0.5 U U 0 5 U U 0.5 U U 
c-1,2-Dichloroethene 70 0.5 U U 0 5 U U 0.5 U U 
Carbon Sulfide 700 0.5 U U 0 5 U U 0.5 U U 
Chlorethene 1 0.5 U U 0 5 U U 0.5 U U 
Chlorobenzene 100 0.5 U U 0 5 U U 0.358 J J 
Chloroform 70 0.5 U U 0 5 U U 0.5 U U 
Dichloromethane (vinyl chloride) 5 0.5 U U 0 5 U U 0.5 U U 
Ethylbenzene 30 0.5 U U 0 5 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U U 1 U U 1 U U 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 18 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP05 LF1DP05 LF1DP06 
AA3063R 
8/22/2016 

16 - 20 
REG 

AA3064 
8/10/2016 

26 - 30 
REG 

AA3064R 
8/22/2016 

26 - 30 
REG 

AA3065 
8/11/2016 

10 - 14 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

m+p-Xylene NV 0.5 U U 0 5 U U 0.5 U U 
Styrene 100 0.5 U U 0 5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 0 5 U U 0.5 U U 
Toluene 40 0.5 U U 0 5 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 0 5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0 5 U U 0.5 U U 
Xylenes-Total 20 1 U U 1 U U 1 U U 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 19 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

Parameter GCTL 

Conductivity (mS/mL) NV 
Dissolved oxygen (mg/L) NV 
Oxida ion-Reduction Potential (mV) NV 
pH (STD UNIT) NV 
Temperature (degrees Celsius) NV 
Turbidity (NTU) NV 

1-Methyl Naphthalene 28 
2-Methylnaphthalene 28 
Acenaphthene 20 
Acenaphthylene 210 
Anthracene 2100 
Benzo(a)anthracene 0.05 
Benzo(a)pyrene 0.2 
Benzo(b)fluoranthene 0.05 
Benzo(g,h,i)perylene 210 
Benzo(k)fluoranthene 0.5 
Chrysene 4.8 
Dibenz(a,h)anthracene 0.005 
Fluoranthene 280 
Fluorene 280 
Indeno(1,2,3-c,d)pyrene 0.05 
Naphthalene 14 
Phenanthrene 210 
Pyrene 210 

4,4'-DDD 0.1 
4,4'-DDE 0.1 
4,4'-DDT 0.1 
Aldrin 0.002 
beta-BHC 0.02 
Chlordane, alpha- NV 
Chlordane, gamma- NV 
Dieldrin 0.002 
Endosulfan I 42 
Endosulfan II 42 
Endosulfan Sulfate 42 
Endrin 2 
Endrin Aldehyde NV 
Endrin Ketone NV 
Heptachlor Epoxide 0.2 
Hexachlorane 0.2 
Methoxychlor 40 

PAHs (µg/L) 

PESTICIDES (µg/L) 

Field Measurements 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

1.11 0.62 1.11 
3.49 0.35 1.19 
-37.4 -88 -47.4 
6.87 6.94 6.87 
25.9 24.2 26.4 
64 1000 64 

0.1 U U 0.1 U U 0.104 U U 
0.1 U U 0.1 U U 0.104 U U 
0.05 U U 0.05 U U 0.052 U U 
0.1 U U 0.1 U U 0.104 U U 
0.1 U U 0.1 U U 0.104 U U 
0.05 U U 0.05 U U 0.042 J J 
0.05 U U 0.05 U U 0.022 J J 
0.05 U U 0.05 U U 0.052 J J 
0.05 U U 0.05 U U 0.017 J J 
0.05 U U 0.05 U U 0.052 U U 
0.05 U U 0.05 U U 0.045 J J 
0.05 U U 0.05 U U 0.052 U U 
0.05 U U 0.051 J U 0.077 J J 
0.1 U U 0.1 U U 0.104 U U 
0.05 U U 0.05 U U 0.022 J J 
0.05 U U 0.05 U U 0.052 U U 
0.05 U U 0.025 J U 0.052 U U 
0.05 U U 0.044 J J 0.077 J J 

0 004 U U 0.004 U U 0.004 U U 
0 004 U U 0.004 U U 0.004 U U 
0 004 U U 0.004 U U 0.004 U U 
0 004 U U 0.004 U U 0.004 U U 
0 004 U U 0.004 U U 0.004 U U 
0 004 U U 0.004 U U 0.004 U U 
0 004 U U 0.004 U U 0.004 U U 
0 004 U U 0.004 U U 0.004 U U 
0 004 U U 0.00611 JP J 0.004 U U 
0 007 JP J 0.008 U U 0.0029 JP J 
0 008 U U 0.008 U U 0.008 U U 
0 004 U U 0.004 U U 0.004 U U 
0 008 U U 0.008 U U 0.008 U U 
0 004 U U 0.004 U U 0.004 U U 
0 004 U U 0.004 U U 0.004 U U 
0 004 U U 0.004 U U 0.004 U U 
0.01 U U 0.01 U U 0 00651 JP J 

REG REGREG 
36 - 4016 - 20 26 - 30 

8/11/2016 8/11/2016 8/11/2016 
AA3066 AA3067 AA3068 

LF1DP06LF1DP06 
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Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 20 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP06 LF1DP06 
AA3066 

8/11/2016 
16 - 20 
REG 

AA3067 
8/11/2016 

26 - 30 
REG 

AA3068 
8/11/2016 

36 - 40 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

SEMIVOLATILES (µg/L) 
1,2,4-Trichlorobenzene 70 1 U U 1 U U 1.06 U U 
2-Chlorophenol 35 1 U U 1 U U 1.06 U U 
2-Cresol 35 1 U U 1 U U 1.06 U U 
4-Nitrophenol 56 5 U U 5 U U 5.32 U U 
Benzoic Acid 28000 2.89 JQ J 5 UQ UJ 5.32 UQ UJ 
Benzyl Butyl Phthalate 140 0.5 U U 0.5 U U 0.532 U U 
Bis(2-Ethylhexyl)phthalate 6 0.5 U U 0.5 U U 0.532 U U 
Carbazole 1.8 1 U U 1 U U 1.06 U U 
Dibenzofuran 28 1 U U 1 U U 1.06 U U 
Dibutyl Phthalate 700 1 U U 1 U U 1.06 U U 
Dichlorobenzidine 0.08 1 U U 1 U U 1.06 U U 
Diethyl Phthalate 5600 1 U U 1 U U 1.06 U U 
Dime hyl Phthalate 70000 1 U U 1 U U 1.06 U U 
Di-n-octylphthalate 140 0.5 U U 0.5 U U 0.532 U U 
Hexachlorbutadiene 0.4 1 UQ UJ 1 UQ UJ 1.06 UQ UJ 
Hexachlorocyclopentadiene 50 5 UQ UJ 5 UQ UJ 5.32 UQ UJ 
Hexachloroethane 2.5 1 UQ UJ 1 UQ UJ 1.06 UQ UJ 
Nitrobenzene 3.5 1 U U 1 U U 1.06 U U 
Phenol Alcohol 10 1 U U 1 U U 1.06 U U 

TRPH (µg/L) 
TRPH-FLPRO C8-C40 5000 281 J J 425 U U 146 J J 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 0.5 U U 0.5 U U 0.5 U U 
1,2-Dime hylbenzene (o-Xylene) 20 0.5 U U 0.5 U U 0.5 U U 
1,4-Dichlorobenzene 75 0.5 U U 0.5 U U 0.5 U U 
1,4-Dioxane 3.2 100 U U 100 U U 100 U U 
2-Butanone 4200 0.5 U U 0.5 U U 0.5 U U 
Acetone 6300 1 U U 1 U U 6.14 
Benzene 1 0.5 U U 0.5 U U 0.5 U U 
c-1,2-Dichloroe hene 70 0.5 U U 0.5 U U 0.5 U U 
Carbon Sulfide 700 0.5 U U 0.5 U U 0.5 U U 
Chlorethene 1 1.89 0.725 J J 0.5 U U 
Chlorobenzene 100 0.409 J J 0.5 U U 0.5 U U 
Chloroform 70 0.5 U U 0.5 U U 0.5 U U 
Dichlorome hane (vinyl chloride) 5 0.5 U U 0.5 U U 0.5 U U 
Ethylbenzene 30 0.5 U U 0.5 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U U 1 U U 1 U U 

KN18\LFNAS\LF 1-3\RI\Final\Tables\F_LF1_RI_4-10 xls\Hits\11/1/2018\9:26 AM 



Table 4-10 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 21 of 21) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP06 LF1DP06 
AA3066 

8/11/2016 
16 - 20 
REG 

AA3067 
8/11/2016 

26 - 30 
REG 

AA3068 
8/11/2016 

36 - 40 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

m+p-Xylene NV 0.5 U U 0.5 U U 0.5 U U 
Styrene 100 0.5 U U 0.5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 0.5 U U 0.5 U U 
Toluene 40 0.5 U U 0.5 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0.5 U U 0.5 U U 
Xylenes-Total 20 1 U U 1 U U 1 U U 

Notes: 
Shaded cells exceed GCTL. 
DPT - Direct-push technology. 
FD - Field duplicate sample. 
GCTL - Florida Department of Environmental Protection groundwater cleanup target level. 
J - Estimated result detected above method detection limit but below repor ing limit. 
Lab Qual - Laboratory qualifier. 
mS/mL - Millisiemens per centimeter. 
mg/L - Milligrams per liter. 
mV - Millivolt. 
NV - No value. 
NTU - Nephelometric turbidity unit. 
Q - Indicates a noncompliant quality control result (see Q Flag Application Report). 
R - Analy ical results are rejected due to laboratory quality assurance/quality control error. 
REG - Regular sample. 
TPH - Total petroleum hydrocarbons. 
µg/L - Micrograms per liter. 
U - Compound not detected above reporting limit; quantitation limit given. 
UJ - The compound/analyte was analyzed for but not detected abaove the associated reporting limit. 
UQ - Nondetect with a noncompliant quality control result. 
Val Qual - Validation qualifier. 
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Table 4-11 

Metals Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 1 of 4) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP01 LF1DP02 
AA3048 

8/11/2016 
8 - 12 
REG 

AA3049 
8/11/2016 

16 - 20 
REG 

AA3050 
8/11/2016 

26 - 30 
REG 

AA3051 
8/11/2016 

26 - 30 
FD 

AA3052 
8/10/2016 

8 - 12 
REG 

AA3053 
8/11/2016 

16 - 20 
REG 

Parameter (mg/L) BKGD GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

METALS (Total) 
Aluminum 2.118 0.2 0.325 6.84 17 J 10.7 J 0.106 J 2.33 
An imony 0.01 0.006 0.001 U U 0.001 U U 0.00128 J J 0.00109 J J 0.001 U 0.001 U 
Arsenic 0.01 0.01 0.00207 0.00584 0.0104 J 0.00632 J 0.00035 J J 0.0053 
Barium 0 0505 2 0.129 0.0729 0.11 J 0.0759 J 0.173 J 0.0863 
Beryllium 0.005 0.004 0.0005 U U 0.00051 J J 0.00124 J 0.00066 J J 0 0005 U 0 00076 J J 
Cadmium 0.005 0.005 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0.0005 U 
Chromium 0.00671 0.1 0.00209 0.023 0.227 J 0.131 J 0.00043 J J 0.0714 
Cobalt 0.05 0.14 0.00057 J J 0.00344 0.00344 J 0.00218 J 0.00038 J J 0 00307 
Copper 0.025 1 0.00064 J J 0.00871 0.0989 J 0.0577 J 0 0005 U 0.019 
Iron 8.393 0.3 13.1 8 2 34.6 J 21.2 J 6.15 17.3 
Lead 0.005 0.015 0.00054 J J 0.012 0.0695 J 0.0379 J 0 0005 U 0.0117 
Manganese 0.143 0.05 0.119 0.096 0.288 J 0.208 J 0.127 0.202 
Mercury 0.001 0.002 0.0002 U U 0.0002 U U 0.00017 J J 0.00014 J J 0.0002 U 0.0002 U 
Nickel 0.02 0.1 0.00502 0.00604 0.0301 J 0.0201 J 0.00084 J J 0.0244 
Selenium 0.01 0.05 0.0005 U U 0.00074 J J 0.00435 J 0.00285 J 0.00052 J U 0.00059 J U 
Silver 0.01 0.1 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U 
Sodium 15.9 160 25 19 22.7 21.9 22.2 18.9 
Thallium 0.01 0.002 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U U 0.0005 U 0.0005 U 
Vanadium 0.0572 0.049 0.00135 0.0191 0.0474 J 0.0242 J 0 00054 J J 0.0134 
Zinc 0.102 5 0.01 U U 0.0227 0.121 J 0.0743 J 0.01 U 0.0175 J J 

METALS (Filtered) 
Aluminum 1.3 0.2 0.01 U U 0.01 U U 0 01 U U 0.01 U U 0 0124 J J 0.01 U 
An imony 0.01 0.006 0.001 U U 0.001 U U 0.001 U U 0 001 U U 0.001 U 0.001 U 
Arsenic 0.006 0.01 0.00197 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0 00029 J J 
Barium 0 0493 2 0.124 0.0489 0.0405 0.0402 0.173 0.0583 
Beryllium 0.005 0.004 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0.0005 U 
Cadmium 0.005 0.005 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0.0005 U 
Chromium 0.00328 0.1 0.00064 J J 0.0005 U U 0.00076 J J 0.00055 J J 0 0005 U 0 00117 
Cobalt 0.05 0.14 0.00044 J J 0.0005 U U 0.00027 J J 0.0005 U U 0.00032 J J 0 00049 J J 
Copper 0.025 1 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0.0005 U 
Iron 8.486 0.3 11.6 2.41 3 35 3.31 5.93 6.8 
Lead 0 0033 0.015 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0.0005 U 
Manganese 0.162 0.05 0.111 0.0741 0.105 0.0997 0.123 0.147 
Mercury 0.00073 0.002 0.0002 U U 0.0002 U U 0.0002 U U 0.0002 U U 0.0002 U 0.0002 U 
Nickel 0.02 0.1 0.00412 0.00062 J J 0.00406 0.00406 0.001 U 0.0108 
Selenium 0.00688 0.05 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0.00033 J J 0.0005 U 
Silver 0.01 0.1 0.0005 U U 0.0005 U U 0.0005 U UJ 0.0005 U U 0 0005 U UJ 0.0005 U 
Sodium 10.35 160 24.4 18.4 21.7 21 21.9 17.3 
Thallium 0.01 0.002 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0.0005 U 
Vanadium 0.025 0.049 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0.0005 U 
Zinc 0.093 5 0.01 U U 0.01 U U 0.0058 J J 0.01 U U 0.01 U 0.01 U 
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Table 4-11 

Metals Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 2 of 4) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP02 LF1DP03 LF1DP04 
AA3054 

8/11/2016 
26 - 30 
REG 

AA3055 
8/4/2016 

8 - 12 
REG 

AA3056 
8/4/2016 
16 - 20 
REG 

AA3057 
8/4/2016 
16 - 20 

FD 

AA3058 
8/4/2016 
26 - 30 
REG 

AA3059 
8/4/2016 

8 - 12 
REG 

Parameter (mg/L) BKGD GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

METALS (Total) 
Aluminum 2.118 0.2 4.82 0.213 0.533 J 1.11 J 5.72 0.352 
An imony 0.01 0.006 0.001 U 0.001 U U 0.001 U U 0.00052 J J 0.00059 J J 0.001 U U 
Arsenic 0.01 0.01 0.00611 0.00282 0.00122 J 0.00226 J 0.0135 0.0004 J J 
Barium 0 0505 2 0.064 0.115 0.0537 0.06 J 0.0902 0.0766 
Beryllium 0.005 0.004 0.00075 J J 0.0005 U U 0.0005 U U 0.00035 J J 0.00413 0.0005 U U 
Cadmium 0.005 0.005 0.0005 U 0.0005 U U 0.0005 U U 0.0005 U U 0.00346 0.0005 U U 
Chromium 0.00671 0.1 0.131 0.0026 0.00673 J 0.013 J 0.0841 0 00123 
Cobalt 0.05 0.14 0.00304 0.00099 J J 0.00042 J J 0.00073 J J 0.00248 0 00063 J J 
Copper 0.025 1 0.0321 0.00153 0.0032 J 0.00624 J 0.0374 0 00029 J J 
Iron 8.393 0.3 20.2 11.5 4.63 5.9 17.7 3.67 
Lead 0.005 0.015 0.0137 0.00038 J J 0.00266 J 0.00546 J 0.0276 0 00048 J J 
Manganese 0.143 0.05 0.183 0.247 0.101 0.116 0.192 0.0933 
Mercury 0.001 0.002 0.0002 U 0.0002 U UJ 0.0002 U U 0.0002 U U 0.00014 J J 0.0002 U U 
Nickel 0.02 0.1 0.0195 0.0218 0.00311 J 0.00497 J 0.0215 0.0246 
Selenium 0.01 0.05 0.00106 U 0.0005 U U 0.0005 U U 0.00026 J J 0.00764 0.0005 U U 
Silver 0.01 0.1 0.0005 U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U U 0.0005 U U 
Sodium 15.9 160 20.4 25.6 18.3 18.5 J 24.2 25.8 
Thallium 0.01 0.002 0.0005 U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U U 0.0005 U U 
Vanadium 0 0572 0.049 0.0141 0.00111 0.00314 J 0.00614 J 0 0383 0 00104 
Zinc 0.102 5 0.038 0.0132 J J 0 01 U U 0.00671 J J 0.148 0.0219 

METALS (Filtered) 
Aluminum 1.3 0.2 0.01 U 0.01 U U 0 01 U U 0.01 U U 0.01 U U 0.01 U U 
An imony 0.01 0.006 0.001 U 0.001 U U 0.001 U U 0 001 U U 0.001 U U 0.001 U U 
Arsenic 0.006 0.01 0.0005 U 0.0026 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 
Barium 0 0493 2 0.0358 0.121 0.0505 J 0.05 J 0 0358 0.0678 
Beryllium 0.005 0.004 0.0005 U 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 
Cadmium 0.005 0.005 0.0005 U 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 
Chromium 0.00328 0.1 0.00106 0.00075 J J 0.0005 U U 0.0005 U U 0.00058 J J 0.00035 J J 
Cobalt 0.05 0.14 0.0005 U 0.00073 J J 0.0005 U U 0.0005 U U 0.00029 J J 0.00049 J J 
Copper 0.025 1 0.0005 U 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 
Iron 8.486 0.3 3.4 10.8 3 86 J 3.85 J 3.1 2.97 
Lead 0 0033 0.015 0.0005 U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U U 0.0005 U U 
Manganese 0.162 0.05 0.095 0.235 0.102 J 0.103 J 0 0942 0.0841 
Mercury 0.00073 0.002 0.0002 U 0.0002 U U 0.0002 U U 0.0002 U U 0 0002 U U 0.0002 U U 
Nickel 0.02 0.1 0.00177 J J 0.0184 0.00225 J 0.00253 J 0.00514 0.0209 
Selenium 0.00688 0.05 0.00026 J J 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U U 0.0005 U U 
Silver 0.01 0.1 0.0005 U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U U 0.0005 U U 
Sodium 10.35 160 19.9 23.1 16.8 J 16.9 J 20.7 21.3 
Thallium 0.01 0.002 0.0005 U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U U 0.0005 U U 
Vanadium 0.025 0.049 0.0005 U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U U 0.0005 U U 
Zinc 0.093 5 0.01 U 0.0059 J J 0 01 U U 0.01 U U 0 0365 0.01 U U 

KN18\LFNAS\LF 1-3\RI\Final\Tables\F_LF1_RI_4-11 xls\Hits\11/1/2018\9:27 AM 



Table 4-11 

Metals Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 3 of 4) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP04 LF1DP05 LF1DP06 
AA3060 
8/4/2016 
16 - 20 
REG 

AA3061 
8/4/2016 
26 - 30 
REG 

AA3063 
8/10/2016 

16 - 20 
REG 

AA3064 
8/10/2016 

26 - 30 
REG 

AA3065 
8/11/2016 

10 - 14 
REG 

AA3066 
8/11/2016 

16 - 20 
REG 

Parameter (mg/L) BKGD GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

METALS (Total) 
Aluminum 2.118 0.2 1.67 9.78 4.5 13.2 5.41 2.91 
An imony 0.01 0.006 0.001 U U 0.001 U U 0.001 U 0.00064 J J 0.001 U U 0.001 U U 
Arsenic 0.01 0.01 0.0014 0.00622 0.00505 0.015 0.00465 0 00243 
Barium 0 0505 2 0.0675 0.0481 0.0472 0.0993 0.0718 0.0849 
Beryllium 0.005 0.004 0.00034 J J 0.00034 J J 0.0005 U 0.00113 0 0005 U U 0.0005 U U 
Cadmium 0.005 0.005 0.0005 U U 0.0005 U U 0.00083 J J 0.00031 J J 0 0005 U U 0.0005 U U 
Chromium 0.00671 0.1 0.013 0.0533 0.0169 0.144 0.00564 0 00342 
Cobalt 0.05 0.14 0.00063 J J 0.00243 0.00186 0.00197 0.00221 0 00143 
Copper 0.025 1 0.00532 0.0235 0.017 0.0505 0 0011 0 00072 J J 
Iron 8.393 0.3 6.35 13.2 6 57 21.8 7.53 7.05 
Lead 0.005 0.015 0.0154 0.00601 0.023 0.0529 0.00242 0 00151 
Manganese 0.143 0.05 0.119 0.15 0.0596 0.155 0 0781 0.0867 
Mercury 0.001 0.002 0.0002 U U 0.0002 U U 0.0002 U 0.00055 0 0002 U U 0.0002 U U 
Nickel 0.02 0.1 0.0125 0.0138 0.00506 0.0217 0 0118 0 00252 
Selenium 0.01 0.05 0.00244 0.0005 U U 0.00123 U 0.00549 U 0 0005 U U 0 00057 J J 
Silver 0.01 0.1 0.0005 U U 0.0005 U U 0.0005 U 0.0005 U 0 0005 U U 0.0005 U U 
Sodium 15.9 160 19.4 23.9 18.2 19.1 68 62.3 
Thallium 0.01 0.002 0.0005 U U 0.0005 U U 0.0005 U 0.0005 U 0 0005 U U 0.0005 U U 
Vanadium 0 0572 0.049 0.00755 0.0141 0.0122 0 031 0.00703 0 00536 
Zinc 0.102 5 0.00675 J J 0.0853 0.0462 0.0318 0.00649 J J 0 00867 J J 

METALS (Filtered) 
Aluminum 1.3 0.2 0.01 U U 0.01 U U 0 01 U 0.01 U 0.01 U U 0.01 U U 
An imony 0.01 0.006 0.001 U U 0.001 U U 0.001 U 0 001 U 0.001 U U 0.001 U U 
Arsenic 0.006 0.01 0.0005 U U 0.0005 U U 0.0005 U 0.00031 J J 0.00131 0 00096 J J 
Barium 0 0493 2 0.0477 0.0354 0.0298 0.0327 0.0643 0.0796 
Beryllium 0.005 0.004 0.0005 U U 0.0005 U U 0.0005 U 0.0005 U 0 0005 U U 0.0005 U U 
Cadmium 0.005 0.005 0.0005 U U 0.0005 U U 0.0005 U 0.0005 U 0 0005 U U 0.0005 U U 
Chromium 0.00328 0.1 0.00059 J J 0.00043 J J 0.0005 U 0.00044 J J 0.00034 J J 0.0005 U U 
Cobalt 0.05 0.14 0.00028 J J 0.0005 U U 0.0005 U 0.0005 U 0.00045 J J 0 00027 J J 
Copper 0.025 1 0.0005 U U 0.0005 U U 0.0005 U 0.0005 U 0 0005 U U 0.0005 U U 
Iron 8.486 0.3 3.93 2.71 1 92 3.01 4.88 5.43 
Lead 0 0033 0.015 0.0005 U U 0.0005 U U 0.0005 U 0.0005 U 0 0005 U U 0.0005 U U 
Manganese 0.162 0.05 0.0998 0.0879 0.0458 0.0654 0 0734 0.0814 
Mercury 0.00073 0.002 0.0002 U U 0.0002 U U 0.0002 U 0.0002 U 0 0002 U U 0.0002 U U 
Nickel 0.02 0.1 0.00822 0.00295 0.00115 J J 0.00128 J J 0.00874 0 00102 J J 
Selenium 0.00688 0.05 0.0005 U U 0.0005 U U 0.0005 U 0.0005 U 0 0005 U U 0.0005 U U 
Silver 0.01 0.1 0.0005 U U 0.0005 U U 0.0005 U 0.0005 U 0 0005 U U 0.0005 U U 
Sodium 10.35 160 16.7 20.5 16.8 17.1 66.3 63.5 
Thallium 0.01 0.002 0.0005 U U 0.0005 U U 0.0005 U 0.0005 U 0 0005 U U 0.0005 U U 
Vanadium 0.025 0.049 0.0005 U U 0.0005 U U 0.0005 U 0.0005 U 0 0005 U U 0.0005 U U 
Zinc 0.093 5 0.01 U U 0.0293 0 01 U 0.01 U 0.01 U U 0.01 U U 
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Table 4-11 

Metals Detected in DPT Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 4 of 4) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF1DP06 
AA3067 

8/11/2016 
26 - 30 
REG 

AA3068 
8/11/2016 

36 - 40 
REG 

Parameter (mg/L) BKGD GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

METALS (Total) 
Aluminum 2.118 0.2 119 55.9 
Antimony 0.01 0.006 0.00293 0.00085 J J 
Arsenic 0.01 0.01 0.0183 0.00956 
Barium 0.0505 2 0.185 0.186 
Beryllium 0.005 0.004 0.00347 0.00101 
Cadmium 0.005 0.005 0.0015 0.00131 
Chromium 0.00671 0.1 0.363 0.32 
Cobalt 0.05 0.14 0.00962 0.00858 
Copper 0.025 1 0.279 0.171 
Iron 8.393 0.3 56.4 48.9 
Lead 0.005 0.015 0.229 0.0793 
Manganese 0.143 0.05 0.482 0.379 
Mercury 0.001 0.002 0.00014 J J 0.00032 
Nickel 0.02 0.1 0.0517 0.0719 
Selenium 0.01 0.05 0.00579 0.00074 J J 
Silver 0.01 0.1 0.00034 J J 0 0005 U U 
Sodium 15.9 160 19.3 15.9 
Thallium 0.01 0.002 0.00078 J J 0.00029 J J 
Vanadium 0.0572 0.049 0.139 0.0654 
Zinc 0.102 5 0.534 0.242 

METALS (Filtered) 
Aluminum 1.3 0.2 0.01 U U 0.01 U U 
Antimony 0.01 0.006 0 001 U U 0.001 U U 
Arsenic 0.006 0.01 0.00059 J J 0.00048 J J 
Barium 0.0493 2 0.0449 0 0366 
Beryllium 0.005 0.004 0.0005 U U 0 0005 U U 
Cadmium 0.005 0.005 0.0005 U U 0 0005 U U 
Chromium 0.00328 0.1 0.00066 J J 0 0005 U U 
Cobalt 0.05 0.14 0.00108 0 0007 J J 
Copper 0.025 1 0.0005 U U 0 0005 U U 
Iron 8.486 0.3 5.39 5.13
Lead 0.0033 0.015 0.0005 U U 0 0005 U U 
Manganese 0.162 0.05 0.153 0.124
Mercury 0.00073 0.002 0.0002 U U 0 0002 U U 
Nickel 0.02 0.1 0.00451 0.00718 
Selenium 0.00688 0.05 0.0005 U U 0 0005 U U 
Silver 0.01 0.1 0.0005 U U 0 0005 U U 
Sodium 10.35 160 19.3 15.4
Thallium 0.01 0.002 0.0005 U U 0 0005 U U 
Vanadium 0.025 0.049 0.00026 J J 0 0005 U U
Zinc 0.093 5 0.00945 J J 0.00833 J J 

Notes: 
Bold and italics - above background. 
Shaded cell - above GCTL. 
BKGD - Background. 
FD - Field duplicate sample. 
GCTL - Florida Department of Environmental Protection 

groundwater cleanup target level. 

J - Estimated result detected above method detection limit 

but below reporting limit. Lab Qual - Laboratory qualifier. 
REG - Regular sample. 
mg/L - Milligrams per liter. 
U - Compound not detected above reporting limit;

 quantitation limit given. UJ - The compound/analyte was analyzed for but not 

detected above the associated reporting limit. 
Val Qual - Validation qualifier. 
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Table 4-12 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 1 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF1DW01 
AA3030 

8/22/2016 
REG 

LF1DW02 
AA3031 

8/25/2016 
REG 

LF1DW02 
AA3032 

8/25/2016 
FD 

LF1MW01 
AA3033 

8/26/2016 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Field Measurements 
Conductivity (mS/mL) NV 0.6 0.57 0 57 0.95 
Dissolved oxygen (mg/L) NV 0.2 0.13 0.13 0.44 
Oxidation-Reduc ion Potential (mV) NV -128.2 -210.6 -210.6 -120.4 
pH (STD UNIT) NV 6.46 7.25 7 25 6.91 
Temperature (0C) NV 23.7 24 24 24 
Turbidity (NTU) NV 7.03 4.15 4.15 2.1 

GEN CHEMISTRY 
Alkalinity, Total (µg/L) NV 500 U U 231000 242000 410000 
Ammonia (mg/L) 2.8 0.3 U 0.33 0 28 0.59 
Chloride (µg/L) 250000 35200 21800 21800 53600 
Fluoride (µg/L) 2000 78 J J 91 J J 91 J J 127 J J 
Nitrite (mg/L) 1 0.1 U UJ 0.1 U U 0.1 U U 0.2 U U 
Nitrogen, Nitrate (as N) (mg/L) 10 0.2 U U 0 2 U U 0.2 U U 0.4 U U 
Phosphate (mg/L) NV 0.072 0.04 U U 0 04 U U 0 041 J J 
Phosphorus, Total Orthophosphate 
(as PO4) (mg/L) 

NV 0.05 U U 0.05 U U 0 05 U U 0.05 U U 

Sulfate (mg/L) 250 0.132 J J 0.596 J 0.329 J 24.6 
Total Dissolved Solids (mg/L) NV 298 306 299 558 
Total Suspended Solids (mg/L) NV 9 23 21 10 J 

METHANE (µg/L) 
Ethane NV 0.87 J J 0.545 J J 0.382 J J 0.22 U U 
Ethene NV 0.29 U U 0.192 J J 0 29 U U 0.29 U U 
Methane NV 2690 1370 1300 1510 

PAH (µg/L) 
1-Methyl Naphthalene 28 0.104 U U 0.04 U U 0 04 U U 0.102 U U 
2-Methylnaphthalene 28 0.104 U U 0.04 U U 0 04 U U 0.102 U U 
Acenaphthene 20 0.052 U U 0.013 U U 0.013 U U 0 051 U U 
Acenaphthylene 210 0.104 U U 0.04 U U 0 04 U U 0.102 U U 
Anthracene 2100 0.104 U U 0.04 U U 0 04 U U 0.102 U U 
Benzo(a)anthracene 0.05 0.052 U U 0.025 U U 0.025 U U 0 051 U U 
Benzo(a)pyrene 0.2 0.052 U U 0.013 U U 0.013 U U 0 051 U U 
Benzo(b)fluoranthene 0.05 0.052 U U 0.013 U U 0.013 U U 0 051 U U 
Benzo(g,h,i)perylene 210 0.052 U U 0.013 U U 0.013 U U 0 051 U U 
Benzo(k)fluoranthene 0.5 0.052 U U 0.025 U U 0.025 U U 0 051 U U 
Chrysene 4.8 0.052 U U 0.025 U U 0.025 U U 0 051 U U 
Dibenz(a,h)anthracene 0.005 0.052 U U 0.025 U U 0.025 U U 0 051 U U 
Fluoranthene 280 0.052 U U 0.013 U U 0.013 U U 0 051 U U 
Fluorene 280 0.104 U U 0.04 U U 0 04 U U 0.102 U U 
Indeno(1,2,3-c,d)pyrene 0.05 0.052 U U 0.013 U U 0.013 U U 0 051 U U 
Naphthalene 14 0.03 J J 0.027 J J 0.019 J J 0 037 J J 
Phenanthrene 210 0.052 U U 0.013 J J 0.013 U U 0 051 U U 
Pyrene 210 0.052 U U 0.025 U U 0.025 U U 0 051 U U 

KN18\LFNAS\LF 1-3\RI\Final\Tables\F_LF1_RI_4-12 xls\Hits\11/1/2018\9:31 AM 



Table 4-12 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 2 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF1DW01 
AA3030 

8/22/2016 
REG 

LF1DW02 
AA3031 

8/25/2016 
REG 

LF1DW02 
AA3032 

8/25/2016 
FD 

LF1MW01 
AA3033 

8/26/2016 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

SEMIVOLATILES (µg/L) 
1,2,4-Trichlorobenzene 70 1 U U 0.51 U U 0.5 U U 1 U U 
2-Chlorophenol 35 1 U U 0.51 U U 0.5 U U 1 U U 
2-Cresol 35 1 U U 0.51 U U 0.5 U U 1 U U 
4-Nitrophenol 56 5 U U 1.53 U U 1.5 U U 5 J J 
Benzoic Acid 28000 5 UQ UJ 1.53 UQ UJ 1.5 UQ UJ 5 U U 
Benzyl Butyl Phthalate 140 0.5 U U 0.255 U U 0 25 U U 0 274 J J 
Bis(2-E hylhexyl)phthalate 6 0.5 U U 0.255 U U 0 25 U U 0.44 J J 
Carbazole 1.8 1 U U 0.51 U U 0.5 U U 1 U U 
Dibenzofuran 28 1 U U 0.51 U U 0.5 U U 1 U U 
Dibutyl Phthalate 700 1 U U 0.51 U U 0.5 U U 1 U U 
Dichlorobenzidine 0.08 1 U U 0.51 U U 0.5 U U 1 U U 
Diethyl Phthalate 5600 1 U U 0.51 U U 0.5 U U 1 U U 
Dimethyl Phthalate 70000 1 U U 0.51 U U 0.5 U U 1 U U 
Di-n-octylphthalate 140 0.5 U U 0.255 U U 0 25 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U U 0.51 U U 0.5 U U 1 U U 
Hexachlorocyclopentadiene 50 5 U U 1.53 U U 1.5 U U 5 UQ UJ 
Hexachloroethane 2.5 1 U U 0.51 U U 0.5 U U 1 U U 
Nitrobenzene 3.5 1 U U 0.51 U U 0.5 U U 1 U U 
Phenol Alcohol 10 1 U U 0.51 U U 0.5 U U 1 U U 

TRPH (µg/L) 
TRPH 5000 443 U U 102 U U 101 U U 104 J U 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
1,2-Dimethylbenzene 20 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
1,4-Dichlorobenzene 75 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
1,4-Dioxane 3.2 100 U U 35 U U 35 U U 100 U U 
2-Butanone 4200 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
Acetone 6300 1 U U 0 5 U U 0.5 U U 1 U U 
Benzene 1 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
c-1,2-Dichloroethene 70 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
Carbon Sulfide 700 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
Chlorethene 1 0.466 J J 0 2 U U 0.2 U U 0.5 U U 
Chlorobenzene 100 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
Chloroform 70 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
Dichloromethane 5 0.5 U U 1.46 J J 0.2 U U 0.5 U U 
Ethylbenzene 30 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U U 0 5 U U 0.5 U U 1 U U 
m+p-Xylene NV 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
Styrene 100 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
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Table 4-12 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 3 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF1DW01 
AA3030 

8/22/2016 
REG 

LF1DW02 
AA3031 

8/25/2016 
REG 

LF1DW02 
AA3032 

8/25/2016 
FD 

LF1MW01 
AA3033 

8/26/2016 
REG 

Lab Val Lab Val Lab Val Lab Val 
Parameter GCTL Result Qual Qual Result Qual Qual Result Qual Qual Result Qual Qual 

Toluene 40 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0 2 U U 0.2 U U 0.5 U U 
Xylenes-Total 20 1 U U 0.4 U U 0.4 U U 1 U U 
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Table 4-12 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 4 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

Parameter GCTL 

Conductivity (mS/mL) NV 
Dissolved oxygen (mg/L) NV 
Oxidation-Reduc ion Potential (mV) NV 
pH (STD UNIT) NV 
Temperature (0C) NV 
Turbidity (NTU) NV 

Alkalinity, Total (µg/L) NV 
Ammonia (mg/L) 2.8 
Chloride (µg/L) 250000 
Fluoride (µg/L) 2000 
Nitrite (mg/L) 1 
Nitrogen, Nitrate (as N) (mg/L) 10 
Phosphate (mg/L) NV 
Phosphorus, Total Orthophosphate 
(as PO4) (mg/L) 

NV 

Sulfate (mg/L) 250 
Total Dissolved Solids (mg/L) NV 
Total Suspended Solids (mg/L) NV 

Ethane NV 
Ethene NV 
Methane NV 

1-Methyl Naphthalene 28 
2-Methylnaphthalene 28 
Acenaphthene 20 
Acenaphthylene 210 
Anthracene 2100 
Benzo(a)anthracene 0.05 
Benzo(a)pyrene 0.2 
Benzo(b)fluoranthene 0.05 
Benzo(g,h,i)perylene 210 
Benzo(k)fluoranthene 0.5 
Chrysene 4.8 
Dibenz(a,h)anthracene 0.005 
Fluoranthene 280 
Fluorene 280 
Indeno(1,2,3-c,d)pyrene 0.05 
Naphthalene 14 
Phenanthrene 210 
Pyrene 210 

PAH (µg/L) 

METHANE (µg/L) 

GEN CHEMISTRY 

Field Measurements 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

1.2 0.99 1 07 1.44 
0.14 0.39 0 22 0.52 

-133.8 -126.7 -144.6 38.1 
7.01 6.4 6 37 6.47 
25.1 24.1 24 22.7 

1.69 5 78.3 4 

574000 500 U U 440000 272000 
7.7 2.7 1.1 0.38 U 

25300 21900 53300 27700 
100 U 71 J J 178 J J 3680 
0.2 U 0.1 U U 0.2 U U 0.5 U U 
0.4 U 0 2 U U 0.4 U U 0.5 J J 
0.04 U 0.055 0 04 U U 0 015 J U 

0.05 U 0.05 U U 0 05 U U 0.05 U U 

0.297 J J 0.159 J J 0.534 552 
688 589 613 1160 
12 8 48 32 

0.22 U 0.22 U U 2 09 0.22 U U 
0.29 U 0.29 U U 0 29 U U 0.29 U U 
5330 3480 4330 1470 

0.175 0.1 U U 0.085 J J 0 085 J J 
0.277 0.1 U U 0.146 0.101 J J 
0.1 0.05 U U 0.052 U U 0 056 U U 
0.1 U U 0.1 U U 0.104 U U 0.111 U U 
0.1 U U 0.1 U U 0.104 U U 0.111 U U 
0.05 U U 0.05 U U 0.052 U U 0 056 U U 
0.05 U U 0.05 U U 0.052 U U 0 056 U U 
0.05 U U 0.05 U U 0.052 U U 0 056 U U 
0.05 U U 0.05 U U 0.052 U U 0 056 U U 
0.05 U U 0.05 U U 0.052 U U 0 056 U U 
0.05 U U 0.05 U U 0.052 U U 0 056 U U 
0.05 U U 0.05 U U 0.052 U U 0 056 U U 
0.05 U U 0.05 U U 0.015 J J 0 056 U U 
0.1 U U 0.1 U U 0.104 U U 0.111 U U 
0.05 U U 0.05 U U 0.052 U U 0 056 U U 
0.064 J J 0.024 J J 0.063 J J 0 073 J J 
0.05 U U 0.05 U U 0.021 J J 0 056 U U 
0.05 U U 0.05 U U 0.052 U U 0 056 U U 

REG REG REG REG 
8/22/2016 8/23/2016 9/8/20168/25/2016 

AA3037AA3034 AA3035 AA3036 
LF1MW02 LF1MW03 LF1MW04 LF1MW05 
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Table 4-12 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 5 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF1MW02 
AA3034 

8/25/2016 
REG 

LF1MW03 
AA3035 

8/22/2016 
REG 

LF1MW04 
AA3036 

8/23/2016 
REG 

LF1MW05 
AA3037 
9/8/2016 

REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

SEMIVOLATILES (µg/L) 
1,2,4-Trichlorobenzene 70 1 U U 1.05 U U 1 03 U U 1 U U 
2-Chlorophenol 35 1 U U 1.05 U U 1 03 U U 1 U U 
2-Cresol 35 1 U U 1.05 U U 1 03 U U 1 U U 
4-Nitrophenol 56 5 U U 5.26 U U 5.15 U U 5 U U 
Benzoic Acid 28000 6.97 JQ J 3.09 JQ J 3 87 JQ J 2.91 J J 
Benzyl Butyl Phthalate 140 0.5 U U 0.526 U U 0.515 U U 0.5 U U 
Bis(2-E hylhexyl)phthalate 6 0.5 U U 0.526 U U 0.515 U U 0.5 U U 
Carbazole 1.8 1 U U 1.05 U U 1 03 U U 1 U U 
Dibenzofuran 28 1 U U 1.05 U U 1 03 U U 1 U U 
Dibutyl Phthalate 700 1 U U 1.05 U U 1 03 U U 1 U U 
Dichlorobenzidine 0.08 1 U U 1.05 U U 1 03 U U 1 U U 
Diethyl Phthalate 5600 1 U U 1.05 U U 1 03 U U 1 U U 
Dimethyl Phthalate 70000 1 U U 1.05 U U 1 03 U U 1 U U 
Di-n-octylphthalate 140 0.5 U U 0.526 U U 0.515 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U U 1.05 U U 1 03 U U 1 U U 
Hexachlorocyclopentadiene 50 5 U U 5.26 U U 5.15 U U 5 U U 
Hexachloroethane 2.5 1 U U 1.05 U U 1 03 U U 1 U U 
Nitrobenzene 3.5 1 U U 1.05 U U 1 03 U U 1 U U 
Phenol Alcohol 10 1 U U 1.05 U U 1 03 U U 1 U U 

TRPH (µg/L) 
TRPH 5000 446 U 144 J J 485 133 JQ J 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 1 U U 0 5 U U 0.5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 1 U U 0 5 U U 0.5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 1 U U 0 5 U U 0.5 U U 0.5 U U 
1,2-Dimethylbenzene 20 1 U U 0 5 U U 0.5 U U 0.5 U U 
1,4-Dichlorobenzene 75 1.09 J J 0 5 U U 0.5 U U 0.5 U U 
1,4-Dioxane 3.2 200 U U 100 U U 100 U U 100 U U 
2-Butanone 4200 1 U U 0 5 U U 0.5 U U 0.5 U U 
Acetone 6300 2 U U 1 U U 1 U U 1 U U 
Benzene 1 1 U U 0 5 U U 0.5 U U 0.5 U U 
c-1,2-Dichloroethene 70 1 U U 0 5 U U 0.5 U U 0.5 U U 
Carbon Sulfide 700 1 U U 0 5 U U 0.5 U U 0.5 U U 
Chlorethene 1 1 U U 0 5 U U 0.611 J J 0.5 U U 
Chlorobenzene 100 330 0 5 U U 0.5 U U 0.5 U U 
Chloroform 70 1 U U 0 5 U U 0.5 U U 0.5 U U 
Dichloromethane 5 1 U U 0 5 U U 0.5 U U 1.01 J J 
Ethylbenzene 30 1 U U 0 5 U U 0.5 U U 0.5 U U 
Hexachlorbutadiene 0.4 2 U U 1 U U 1 U U 1 U U 
m+p-Xylene NV 1 U U 0 5 U U 0.5 U U 0.5 U U 
Styrene 100 1 U U 0 5 U U 0.5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 1 U U 0 5 U U 0.5 U U 0.5 U U 
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Table 4-12 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 6 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF1MW02 
AA3034 

8/25/2016 
REG 

LF1MW03 
AA3035 

8/22/2016 
REG 

LF1MW04 
AA3036 

8/23/2016 
REG 

LF1MW05 
AA3037 
9/8/2016 

REG 
Lab Val Lab Val Lab Val Lab Val 

Parameter GCTL Result Qual Qual Result Qual Qual Result Qual Qual Result Qual Qual 

Toluene 40 1 U U 0 5 U U 0.5 U U 0.5 U U 
trans-1,2-dichloroethene 100 1 U U 0 5 U U 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 1 U U 0 5 U U 0.5 U U 0.5 U U 
Xylenes-Total 20 2 U U 1 U U 1 U U 1 U U 
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Table 4-12 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 7 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF1MW06 
AA3038 

8/23/2016 
REG 

LF1MW07 
AA3039 

8/24/2016 
REG 

LF1MW08 
AA3040 

8/23/2016 
REG 

LF1MW09 
AA3041 

8/29/2016 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Field Measurements 
Conductivity (mS/mL) NV 1 0.64 0.75 1.53 
Dissolved oxygen (mg/L) NV 0.17 0.21 0.2 0.19 
Oxidation-Reduc ion Potential (mV) NV -121.7 -98.2 -113.8 -141 
pH (STD UNIT) NV 6.31 6.12 6 36 6.96 
Temperature (0C) NV 23.7 22.7 24 23.4 
Turbidity (NTU) NV 9 6.38 7.5 8.6 

GEN CHEMISTRY 
Alkalinity, Total (µg/L) NV 343000 231000 277000 589000 
Ammonia (mg/L) 2.8 1.6 0.89 0 35 U 2.2 
Chloride (µg/L) 250000 117000 49100 35900 133000 
Fluoride (µg/L) 2000 386 J J 67 J J 107 J J 479 
Nitrite (mg/L) 1 0.2 U U 0.1 U U 0.1 U U 0.2 U U 
Nitrogen, Nitrate (as N) (mg/L) 10 0.4 U U 0 2 U U 0.2 U U 0.4 U U 
Phosphate (mg/L) NV 0.04 U U 0.072 0.1 0.04 U U 
Phosphorus, Total Orthophosphate 
(as PO4) (mg/L) 

NV 0.05 U U 0.05 U U 0 05 U U 0.05 U U 

Sulfate (mg/L) 250 1.86 12 9 11.3 6.51 J 
Total Dissolved Solids (mg/L) NV 660 375 312 942 
Total Suspended Solids (mg/L) NV 18 22 12 17 

METHANE (µg/L) 
Ethane NV 225 J J 0.329 J J 0 22 U U 52.3 J J 
Ethene NV 0.29 U U 0.29 U U 0 29 U U 0.29 U U 
Methane NV 5550 1870 2480 5050 

PAH (µg/L) 
1-Methyl Naphthalene 28 0.102 U U 0.1 U U 0.1 U U 0.104 U U 
2-Methylnaphthalene 28 0.102 U U 0.1 U U 0.1 U U 0 067 J J 
Acenaphthene 20 0.051 U U 0.05 U U 0 05 U U 0 052 U U 
Acenaphthylene 210 0.102 U U 0.1 U U 0.1 U U 0.104 U U 
Anthracene 2100 0.102 U U 0.1 U U 0.1 U U 0.104 U U 
Benzo(a)anthracene 0.05 0.051 U U 0.031 J J 0 05 U U 0 052 U U 
Benzo(a)pyrene 0.2 0.051 U U 0.018 J J 0 05 U U 0 052 U U 
Benzo(b)fluoranthene 0.05 0.051 U U 0.033 J J 0 05 U U 0 052 U U 
Benzo(g,h,i)perylene 210 0.051 U U 0.03 J J 0 05 U U 0 052 U U 
Benzo(k)fluoranthene 0.5 0.051 U U 0.032 J J 0 05 U U 0 052 U U 
Chrysene 4.8 0.051 U U 0.037 J J 0 05 U U 0 052 U U 
Dibenz(a,h)anthracene 0.005 0.051 U U 0.026 J J 0 05 U U 0 052 U U 
Fluoranthene 280 0.051 U U 0.019 J J 0 05 U U 0 052 U U 
Fluorene 280 0.102 U U 0.1 U U 0.1 U U 0.104 U U 
Indeno(1,2,3-c,d)pyrene 0.05 0.051 U U 0.029 J J 0 05 U U 0 052 U U 
Naphthalene 14 0.018 J J 0.017 J J 0.016 J J 0 019 J J 
Phenanthrene 210 0.051 U U 0.05 U U 0 05 U U 0 052 U U 
Pyrene 210 0.051 U U 0.05 U U 0 05 U U 0 052 U U 
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Table 4-12 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 8 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

Parameter GCTL 

1,2,4-Trichlorobenzene 70 
2-Chlorophenol 35 
2-Cresol 35 
4-Nitrophenol 56 
Benzoic Acid 28000 
Benzyl Butyl Phthalate 140 
Bis(2-E hylhexyl)phthalate 6 
Carbazole 1.8 
Dibenzofuran 28 
Dibutyl Phthalate 700 
Dichlorobenzidine 0.08 
Diethyl Phthalate 5600 
Dimethyl Phthalate 70000 
Di-n-octylphthalate 140 
Hexachlorbutadiene 0.4 
Hexachlorocyclopentadiene 50 
Hexachloroethane 2.5 
Nitrobenzene 3.5 
Phenol Alcohol 10 

TRPH 5000 

1,1,2-Trichloroethylene 3 
1,2,4-Trichlorobenzene 70 
1,2,4-Trimethylbenzene 10 
1,2-Dimethylbenzene 20 
1,4-Dichlorobenzene 75 
1,4-Dioxane 3.2 
2-Butanone 4200 
Acetone 6300 
Benzene 1 
c-1,2-Dichloroethene 70 
Carbon Sulfide 700 
Chlorethene 1 
Chlorobenzene 100 
Chloroform 70 
Dichloromethane 5 
Ethylbenzene 30 
Hexachlorbutadiene 0.4 
m+p-Xylene NV 
Styrene 100 
Tetrachloroethylene (PCE) 3 

VOLATILES (µg/L) 

TRPH (µg/L) 

SEMIVOLATILES (µg/L) 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

REG REGREGREG 
8/29/20168/23/2016 8/24/2016 8/23/2016 

AA3038 AA3039 AA3040 AA3041 
LF1MW07 LF1MW08 LF1MW09LF1MW06 

1 U U 1 U U 1 U U 1.05 U U 
1 U U 1 U U 1 U U 1.05 U U 
1 U U 1 U U 1 U U 1.05 U U 
5 U U 5 U U 5 U U 5.26 U U 
5 UQ UJ 5 UQ UJ 5 UQ UJ 5.26 U U 

0.5 U U 0 5 U U 0.5 U U 0 526 U U 
0.5 U U 0 5 U U 0.5 U U 0 526 U U 
1 U U 1 U U 1 U U 1.05 U U 
1 U U 1 U U 1 U U 1.05 U U 
1 U U 1 U U 1 U U 1.05 U U 
1 U U 1 U U 1 U U 1.05 U U 
1 U U 1 U U 1 U U 1.05 U U 
1 U U 1 U U 1 U U 1.05 U U 

0.5 U U 0 5 U U 0.5 U U 0 526 U U 
1 U U 1 U U 1 U U 1.05 U U 
5 U U 5 U U 5 U U 5.26 UQ UJ 
1 U U 1 U U 1 U U 1.05 U U 
1 U U 1 U U 1 U U 1.05 U U 
1 U U 1 U U 1 U U 1.05 U U 

180 J J 425 U U 425 U U 347 J J 

0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
100 U U 100 U U 100 U U 100 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
1 U U 1 U U 1 U U 1 U U 

0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
1.41 J J 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
1 U U 1 U U 1 U U 1 U U 

0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
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Table 4-12 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 9 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF1MW06 
AA3038 

8/23/2016 
REG 

LF1MW07 
AA3039 

8/24/2016 
REG 

LF1MW08 
AA3040 

8/23/2016 
REG 

LF1MW09 
AA3041 

8/29/2016 
REG 

Lab Val Lab Val Lab Val Lab Val 
Parameter GCTL Result Qual Qual Result Qual Qual Result Qual Qual Result Qual Qual 

Toluene 40 0.5 U U 0 5 U U 0.5 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 0 5 U U 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0 5 U U 0.5 U U 0.5 U U 
Xylenes-Total 20 1 U U 1 U U 1 U U 1 U U 
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Table 4-12 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 10 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

Parameter GCTL 

Conductivity (mS/mL) NV 
Dissolved oxygen (mg/L) NV 
Oxidation-Reduc ion Potential (mV) NV 
pH (STD UNIT) NV 
Temperature (0C) NV 
Turbidity (NTU) NV 

Alkalinity, Total (µg/L) NV 
Ammonia (mg/L) 2.8 
Chloride (µg/L) 250000 
Fluoride (µg/L) 2000 
Nitrite (mg/L) 1 
Nitrogen, Nitrate (as N) (mg/L) 10 
Phosphate (mg/L) NV 
Phosphorus, Total Orthophosphate 
(as PO4) (mg/L) 

NV 

Sulfate (mg/L) 250 
Total Dissolved Solids (mg/L) NV 
Total Suspended Solids (mg/L) NV 

Ethane NV 
Ethene NV 
Methane NV 

1-Methyl Naphthalene 28 
2-Methylnaphthalene 28 
Acenaphthene 20 
Acenaphthylene 210 
Anthracene 2100 
Benzo(a)anthracene 0.05 
Benzo(a)pyrene 0.2 
Benzo(b)fluoranthene 0.05 
Benzo(g,h,i)perylene 210 
Benzo(k)fluoranthene 0.5 
Chrysene 4.8 
Dibenz(a,h)anthracene 0.005 
Fluoranthene 280 
Fluorene 280 
Indeno(1,2,3-c,d)pyrene 0.05 
Naphthalene 14 
Phenanthrene 210 
Pyrene 210 

PAH (µg/L) 

METHANE (µg/L) 

GEN CHEMISTRY 

Field Measurements 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

1.53 2 0.73 0.9 
0.19 0.38 0.43 0.54 
-141 -103.4 -26.3 -66 
6.96 6.84 6.49 6.5 
23.4 23.6 25.8 27 

8.6 6 5 3.4 4.7 

595000 520000 365000 411000 
2.3 0.32 0.47 0.54 

130000 227000 3920 9190 
492 305 J J 65 J J 423 
0.2 U U 0 5 U U 0.1 U U 0.2 U 
0.4 U U 1 U U 0.2 U U 0.4 U 
0.04 U U 0.04 U U 0.028 J J 0 017 J J 

0.05 U U 0.05 U U 0 05 U U 0.05 U 

4.43 J 189 2.6 30.4 
947 1430 264 557 
19 28 5 U U 5 U 

73.1 J J 0.22 U U 0 22 U U 0.22 U 
0.29 U U 0.29 U U 0 29 U U 0.29 U 
6490 37.9 43.6 236 

0.074 J J 0.085 J J 0.098 J J 0.102 U U 
0.14 J 0.138 0.136 0.102 U U 
0.052 U U 0.051 U U 0 05 U U 0 051 U U 
0.104 U U 0.101 U U 0.1 U U 0.102 U U 
0.104 U U 0.101 U U 0.1 U U 0.102 U U 
0.052 U U 0.051 U U 0 05 U U 0 051 U U 
0.052 U U 0.051 U U 0 05 U U 0 051 U U 
0.052 U U 0.051 U U 0 05 U U 0 051 U U 
0.052 U U 0.051 U U 0 05 U U 0 051 U U 
0.052 U U 0.051 U U 0 05 U U 0 051 U U 
0.052 U U 0.051 U U 0 05 U U 0 051 U U 
0.052 U U 0.051 U U 0 05 U U 0 051 U U 
0.052 U U 0.051 U U 0 05 U U 0 051 U U 
0.104 U U 0.101 U U 0.1 U U 0.102 U U 
0.052 U U 0.051 U U 0 05 U U 0 051 U U 
0.043 J J 0.042 J J 0 07 J J 0 022 J J 
0.052 U U 0.051 U U 0 05 U U 0 051 U U 
0.052 U U 0.051 U U 0 05 U U 0 051 U U 

REGFD REGREG 
8/29/2016 8/30/2016 8/24/2016 8/24/2016 

AA3043 AA3044 AA3045AA3042 
LF1MW12LF1MW09 LF1MW10 LF1MW11 
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Table 4-12 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 11 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

Parameter GCTL 

1,2,4-Trichlorobenzene 70 
2-Chlorophenol 35 
2-Cresol 35 
4-Nitrophenol 56 
Benzoic Acid 28000 
Benzyl Butyl Phthalate 140 
Bis(2-E hylhexyl)phthalate 6 
Carbazole 1.8 
Dibenzofuran 28 
Dibutyl Phthalate 700 
Dichlorobenzidine 0.08 
Diethyl Phthalate 5600 
Dimethyl Phthalate 70000 
Di-n-octylphthalate 140 
Hexachlorbutadiene 0.4 
Hexachlorocyclopentadiene 50 
Hexachloroethane 2.5 
Nitrobenzene 3.5 
Phenol Alcohol 10 

TRPH 5000 

1,1,2-Trichloroethylene 3 
1,2,4-Trichlorobenzene 70 
1,2,4-Trimethylbenzene 10 
1,2-Dimethylbenzene 20 
1,4-Dichlorobenzene 75 
1,4-Dioxane 3.2 
2-Butanone 4200 
Acetone 6300 
Benzene 1 
c-1,2-Dichloroethene 70 
Carbon Sulfide 700 
Chlorethene 1 
Chlorobenzene 100 
Chloroform 70 
Dichloromethane 5 
Ethylbenzene 30 
Hexachlorbutadiene 0.4 
m+p-Xylene NV 
Styrene 100 
Tetrachloroethylene (PCE) 3 

VOLATILES (µg/L) 

TRPH (µg/L) 

SEMIVOLATILES (µg/L) 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

REGFD REGREG 
8/29/2016 8/30/2016 8/24/2016 8/24/2016 

AA3043 AA3044 AA3045AA3042 
LF1MW12LF1MW09 LF1MW10 LF1MW11 

1.05 U U 1 U U 1 04 U U 1 U U 
1.05 U U 1 U U 1 04 U U 1 U U 
1.05 U U 1 U U 1 04 U U 1 U U 
5.26 U U 5 U U 5 21 U U 5 U U 
5.26 U U 5 U U 5 21 UQ UJ 5 UQ UJ 
0.526 U U 0 5 U U 0.521 U U 0.5 U U 
0.526 U U 0 5 U U 0.521 U U 0.5 U U 
1.05 U U 1 U U 1 04 U U 1 U U 
1.05 U U 1 U U 1 04 U U 1 U U 
1.05 U U 1 U U 1 04 U U 1 U U 
1.05 U U 1 U U 1 04 U U 1 U U 
1.05 U U 1 U U 1 04 U U 1 U U 
1.05 U U 1 U U 1 04 U U 1 U U 
0.526 U U 0 5 U U 0.521 U U 0.5 U U 
1.05 U U 1 U U 1 04 U U 1 U U 
5.26 UQ UJ 5 UQ UJ 5 21 U U 5 U U 
1.05 U U 1 U U 1 04 U U 1 U U 
1.05 U U 1 U U 1 04 U U 1 U U 
1.05 U U 1 U U 1 04 U U 1 U U 

367 J J 135 J J 243 J J 225 J U 

0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
100 U U 100 U U 100 U U 100 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
1 U U 1 U U 1 U U 1 U U 

0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 3.05 J J 1.12 J J 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
1 U U 1 U U 1 U U 1 U U 

0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
0.5 U U 0 5 U U 0.5 U U 0.5 U U 
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Table 4-12 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 12 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF1MW09 
AA3042 

8/29/2016 
FD 

LF1MW10 
AA3043 

8/30/2016 
REG 

LF1MW11 
AA3044 

8/24/2016 
REG 

LF1MW12 
AA3045 

8/24/2016 
REG 

Lab Val Lab Val Lab Val Lab Val 
Parameter GCTL Result Qual Qual Result Qual Qual Result Qual Qual Result Qual Qual 

Toluene 40 0.5 U U 0 5 U U 0.5 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 0 5 U U 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0 5 U U 0.5 U U 0.5 U U 
Xylenes-Total 20 1 U U 1 U U 1 U U 1 U U 
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Table 4-12 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 13 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

Parameter GCTL 

Conductivity (mS/mL) NV 
Dissolved oxygen (mg/L) NV 
Oxida ion-Reduction Potential (mV) NV 
pH (STD UNIT) NV 
Temperature (0C) NV 
Turbidity (NTU) NV 

Alkalinity, Total (µg/L) NV 
Ammonia (mg/L) 2.8 
Chloride (µg/L) 250000 
Fluoride (µg/L) 2000 
Nitrite (mg/L) 1 
Nitrogen, Nitrate (as N) (mg/L) 10 
Phosphate (mg/L) NV 
Phosphorus, Total Orthophosphate 
(as PO4) (mg/L) 

NV 

Sulfate (mg/L) 250 
Total Dissolved Solids (mg/L) NV 
Total Suspended Solids (mg/L) NV 

Ethane NV 
Ethene NV 
Methane NV 

1-Methyl Naphthalene 28 
2-Methylnaphthalene 28 
Acenaphthene 20 
Acenaphthylene 210 
Anthracene 2100 
Benzo(a)anthracene 0 05 
Benzo(a)pyrene 0.2 
Benzo(b)fluoranthene 0 05 
Benzo(g,h,i)perylene 210 
Benzo(k)fluoranthene 0.5 
Chrysene 4.8 
Dibenz(a,h)anthracene 0.005 
Fluoranthene 280 
Fluorene 280 
Indeno(1,2,3-c,d)pyrene 0 05 
Naphthalene 14 
Phenanthrene 210 
Pyrene 210 

PAH (µg/L) 

METHANE (µg/L) 

GEN CHEMISTRY 

Field Measurements 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

0.56 1.46 
0.21 0.15 

-129.2 -60.9 
7 6.79 
26 23.4 

2 1 

243000 416000 
0.63 0.66 

12200 112000 
392 177 J J 
0.1 U 0.2 U U 
0.2 U 0.4 U U 

0.044 J J 0.057 

0.05 U 0.05 U U 

0.2 U 183 
309 1040 
5 U 5 U U 

0.22 U 0.22 U U 
0.29 U 0.29 U U 
1170 295 

0.1 U U 0.105 U U 
0.1 U U 0.105 U U 
0.05 U U 0.053 U U 
0.1 U U 0.105 U U 
0.1 U U 0.105 U U 
0.05 U U 0.053 U U 
0.05 U U 0.053 U U 
0.05 U U 0.053 U U 
0.05 U U 0.053 U U 
0.05 U U 0.053 U U 
0.05 U U 0.053 U U 
0.05 U U 0.053 U U 
0.05 U U 0.053 U U 
0.1 U U 0.105 U U 
0.05 U U 0.053 U U 
0.016 J J 0.015 J J 
0.05 U U 0.053 U U 
0.05 U U 0.053 U U 

REG REG 
8/30/20168/25/2016 

AA3046 AA3047 
LF1W-6-86 LF1W-7-86 
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Table 4-12 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 14 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

Parameter GCTL 

1,2,4-Trichlorobenzene 70 
2-Chlorophenol 35 
2-Cresol 35 
4-Nitrophenol 56 
Benzoic Acid 28000 
Benzyl Butyl Phthalate 140 
Bis(2-Ethylhexyl)phthalate 6 
Carbazole 1.8 
Dibenzofuran 28 
Dibutyl Phthalate 700 
Dichlorobenzidine 0 08 
Diethyl Phthalate 5600 
Dime hyl Phthalate 70000 
Di-n-octylphthalate 140 
Hexachlorbutadiene 0.4 
Hexachlorocyclopentadiene 50 
Hexachloroethane 2.5 
Nitrobenzene 3.5 
Phenol Alcohol 10 

TRPH 5000 

1,1,2-Trichloroethylene 3 
1,2,4-Trichlorobenzene 70 
1,2,4-Trimethylbenzene 10 
1,2-Dime hylbenzene 20 
1,4-Dichlorobenzene 75 
1,4-Dioxane 3.2 
2-Butanone 4200 
Acetone 6300 
Benzene 1 
c-1,2-Dichloroe hene 70 
Carbon Sulfide 700 
Chlorethene 1 
Chlorobenzene 100 
Chloroform 70 
Dichlorome hane 5 
Ethylbenzene 30 
Hexachlorbutadiene 0.4 
m+p-Xylene NV 
Styrene 100 
Tetrachloroethylene (PCE) 3 

VOLATILES (µg/L) 

TRPH (µg/L) 

SEMIVOLATILES (µg/L) 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

REG REG 
8/30/20168/25/2016 

AA3046 AA3047 
LF1W-6-86 LF1W-7-86 

1.03 U U 1 U U 
1.03 U U 1 U U 
1.03 U U 1 U U 
5.15 U U 5 U U 
2.42 JQ J 5 U U 
0.515 U U 0.5 U U 
0.515 U U 0.5 U U 
1.03 U U 1 U U 
1.03 U U 1 U U 
1.03 U U 1 U U 
1.03 U U 1 U U 
1.03 U U 1 U U 
1.03 U U 1 U U 
0.515 U U 0.5 U U 
1.03 U U 1 U U 
5.15 U U 5 UQ UJ 
1.03 U U 1 U U 
1.03 U U 1 U U 
1.03 U U 1 U U 

425 U U 163 J J 

0.5 U U 0.5 U U 
0.5 U U 0.5 U U 
0.5 U U 0.5 U U 
0.5 U U 0.5 U U 
0.5 U U 0.5 U U 
100 U U 100 U U 
0.5 U U 0.5 U U 
1 U U 1 U U 

0.5 U U 0.5 U U 
0.5 U U 0.5 U U 
0.5 U U 0.5 U U 
0.5 U U 0.5 U U 
0.5 U U 0.5 U U 
0.5 U U 0.5 U U 
0.5 U U 0.5 U U 
0.5 U U 0.5 U U 
1 U U 1 U U 

0.5 U U 0.5 U U 
0.5 U U 0.5 U U 
0.5 U U 0.5 U U 
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Table 4-12 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 15 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF1W-6-86 
AA3046 

8/25/2016 
REG 

LF1W-7-86 
AA3047 

8/30/2016 
REG 

Lab Val Lab Val 
Parameter GCTL Result Qual Qual Result Qual Qual 

Toluene 40 0.5 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0.5 U U 
Xylenes-Total 20 1 U U 1 U U 

Notes: 
Bold and shaded cells exceed GCTL. 
oC - Degrees Celsius. 
FD - Field duplicate sample. 
GCTL - Florida Department of Environmental Protection groundwater cleanup target level. 
J - Es imated result detected above method detection limit but below reporting limit. 
LQ - Laboratory qualifier. 
mS/mL - Millisiemens per milliliter. 
mg/L - Milligrams per liter. 
mV - Millivolts. 
NTU - Nephelometric turbidity. 
NV - No value. 
PCBs - Polychlorinated biphenyls. 
R - Analytical results are rejected due to laboratory quality assurance/quality control error. 
REG - Regular sample. 
TPH - Total petroleum hydrocarbons. 
µg/L - Micrograms per liter. 
U - Compound not detected above reporting limit; quantitation limit given. 
UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit. 
VQ - Validation qualifier. 
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Table 4-13 

Metals Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 1 of 3) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF1DW01 
AA3030 

8/22/2016 
REG 

LF1DW02 
AA3031 

8/25/2016 
REG 

LF1DW02 
AA3032 

8/25/2016 
FD 

LF1MW01 
AA3033 

8/26/2016 
REG 

LF1MW02 
AA3034 

8/25/2016 
REG 

LF1MW03 
AA3035 

8/22/2016 
REG 

LF1MW04 
AA3036 

8/23/2016 
REG 

Parameter (mg/L) BKGD GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

METALS (Total) 
Aluminum 2.118 0 2 0.0461 0.0253 0.0288 0 00725 J J 0.00695 J J 0.0056 J U 2.52 
Antimony 0.01 0.006 0.001 U U 0.001 U U 0.001 U U 0.001 U U 0.00076 J J 0 001 U U 0.011 
Arsenic 0.01 0.01 0.00035 J J 0.0005 U U 0.0005 U U 0.0004 J J 0.00092 J J 0.0005 U U 0.0129 
Barium 0.0505 2 0.0326 0.031 0.0322 0.0527 0.15 0.0911 0.425 
Beryllium 0 005 0.004 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0.0005 U U 0.0005 U U 
Cadmium 0 005 0.005 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0.0005 U U 0.00036  J J 
Chromium 0.0067 0.1 0.00032 J J 0.00052 J J 0.00051 J J 0.0005 U U 0.00027 J J 0.0005 U U 0.00837 
Cobalt 0.05 0.14 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0.00038 J J 0.0005 U U 0.00139 
Copper 0 025 1 0.00025 J J 0.0005 U U 0.0005 U U 0.0005 U U 0.00041 J J 0.0005 U U 0.0446 
Iron 8 393 0 3 2 92 10.2 J 9.46 3.78 5.4 4.31 17.8 
Lead 0 005 0.015 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0.0005 U U 0.0505 
Manganese 0.143 0.05 0.0443 0.103 0.0899 0.101 0.272 0.129 0.163 
Mercury 0 001 0.002 0.0002 U U 0.0002 U U 0.0002 U U 0.0002 U U 0 0002 U 0 0002 U U 0.0002 U U 
Nickel 0.02 0.1 0.001 U U 0.001 U U 0.001 U U 0.001 U U 0.001 U 0 001 U U 0.00647 
Selenium 0.01 0.05 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0.00033 J J 0.0005 U U 0.0005 U U 
Silver 0.01 0.1 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0.0005 U U 0.0005 U U 
Sodium 15.9 160 19 19.3 J 20.2 17.4 J 20.1 15.9 48.3 
Thallium 0.01 0.002 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0.0005 U U 0.0005 U U 
Vanadium 0.0572 0.049 0.0003 J J 0.0005 U U 0.0005 U U 0 00081 J J 0.00129 0.0005 U U 0.0064 
Zinc 0.102 5 0 01 U U 0 01 U U 0.01 U U 0.01 U U 0.00907 J J 0.01 U U 0.194 

METALS (Filtered) 
Aluminum 1.3 0 2 0 01 U U 0 01 U U 0.0454 0.01 U U 0.01 U 0.01 U U 0.01 U U 
Antimony 0.01 0.006 0.001 U U 0.001 U U 0.001 U U 0.001 U U 0.00075 J J 0 001 U U 0.00636 
Arsenic 0 006 0.01 0.00038 J J 0.0005 U U 0.0005 U U 0 00049 J J 0.00102 0.0005 U U 0.0117 
Barium 0.0493 2 0.0374 0.0298 0.029 0.0557 0.121 0.107 0.4 
Beryllium 0 005 0.004 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0 0005 U U 0.0005 U U 
Cadmium 0 005 0.005 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0 0005 U U 0.0005 U U 
Chromium 0.0033 0.1 0.0005 U U 0.00031 J J 0.00031 J J 0.0005 U U 0.00025 J J 0.0005 U U 0.0005 U U 
Cobalt 0.05 0.14 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0.00035 J J 0 0005 U U 0.00052  J J 
Copper 0 025 1 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0 0005 U U 0.0005 U U 
Iron 8.486 0 3 3 05 9.02 7.76 3.82 4.65 4.73 14.3 
Lead 0.0033 0.015 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0 0005 U U 0.0005  U U 
Manganese 0.162 0.05 0.0465 0.0925 0.0739 0.104 0.229 0.144 0.154 J 
Mercury 0.0007 0.002 0.0002 U U 0.0002 U U 0.0002 U U 0.0002 U U 0 0002 U 0.0002 U U 0.0002  U U 
Nickel 0.02 0.1 0.001 U U 0.001 U U 0.001 U U 0.001 U U 0.001 U 0 001 U U 0.00424 
Selenium 0.0069 0.05 0.0005 U U 0.00028 J J 0.0005 U U 0 00026 J J 0 0005 U 0.0005 U U 0.0005 U U 
Silver 0.01 0.1 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U UJ 0 0005 U 0.0005 U U 0.0005 U UJ 
Sodium 10.35 160 21.7 16.4 16.6 18.4 15.4 19.1 46.9 
Thallium 0.01 0.002 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U 0.0005 U U 0.0005 U U 
Vanadium 0 025 0.049 0.0005 U U 0.0005 U U 0.0005 U U 0 00071 J J 0.00105 0.0005 U U 0.00028 J J 
Zinc 0 093 5 0 01 U U 0.01 U U 0.01 U U 0.01 U U 0.01 U 0.01 U U 0.01 U U 
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Table 4-13 

Metals Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 2 of 3) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF1MW05 
AA3037 
9/8/2016 

REG 

LF1MW06 
AA3038 

8/23/2016 
REG 

LF1MW07 
AA3039 

8/24/2016 
REG 

LF1MW08 
AA3040 

8/23/2016 
REG 

LF1MW09 
AA3041 

8/29/2016 
REG 

LF1MW09 
AA3042 

8/29/2016 
FD 

LF1MW10 
AA3043 

8/30/2016 
REG 

Parameter (mg/L) BKGD GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

METALS (Total) 
Aluminum 2.118 0 2 0.154 0.0308 0.0468 0.0101 J J 1.56 J 0.0109 J J 0.143 
Antimony 0.01 0.006 0.00505 0.00062 J J 0.001 U U 0.001 U U 0.00136 J J 0 001 U U 0.001 U U 
Arsenic 0.01 0.01 0.00362 0.00054 J J 0.0005 J J 0 00067 J J 0.00359 J 0.00162 J 0.00099 J J 
Barium 0.0505 2 0.211 0.101 0.0581 0.0419 0.193 J 0.156 0.193 
Beryllium 0 005 0.004 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U U 0.0005 U U 0.0005 U U 
Cadmium 0 005 0.005 0.00035 J J 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U U 0.0005 U U 0.0005 U U 
Chromium 0.0067 0.1 0.00074 J J 0.00029 J J 0.00037 J J 0 00032 J J 0.00298 J 0.00067 J J 0.00075 J J 
Cobalt 0.05 0.14 0.0267 0.0005 U U 0.0005 U U 0.0005 U U 0.00164 J 0.00111 J 0.00062 J J 
Copper 0 025 1 0.00378 0.0005 U U 0.00026 J J 0.0005 U U 0.00144 0.0005 U U 0.0005 U U 
Iron 8 393 0 3 7.47 13.6 10.9 6.22 30.9 J 17.8 J 6 02 
Lead 0 005 0.015 0.00355 0.0005 U U 0.0005 U U 0.0005 U U 0.00393 0.0005 U U 0.0005 U U 
Manganese 0.143 0.05 0.549 0.123 0.0945 0.064 0.184 0.142 0.0861 
Mercury 0 001 0.002 0.0002 U U 0.0002 U U 0.0002 U U 0.0002 U U 0 0002 U U 0.0002 U U 0.0002 U U 
Nickel 0.02 0.1 0.00762 0.00068 J J 0.001 U U 0.001 U U 0.00282 J 0.00075 J J 0.0015 J J 
Selenium 0.01 0.05 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0.00028 J J 0.00055 J J 0.00033 J J 
Silver 0.01 0.1 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U U 0.0005 U U 0.0005 U U 
Sodium 15.9 160 52.5 34.5 22 26.1 124 125 130 
Thallium 0.01 0.002 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U U 0.0005 U U 0.0005 U U 
Vanadium 0.0572 0.049 0.00071 J J 0.00029 J J 0.00034 J J 0 00032 J J 0.00375 J 0.00088 J J 0.00078 J J 
Zinc 0.102 5 1.8 0.01 U U 0.01 U U 0.01 U U 0 0224 0.01 U U 0 01 U U 

METALS (Filtered) 
Aluminum 1.3 0 2 0.00784 J J 0.01 U U 0.01 U U 0.01 U U 0.00506 J J 0.0056 J J 0 01 U U 
Antimony 0.01 0.006 0.00442 0.00056 J J 0.001 U U 0.001 U U 0.001 U U 0 001 U U 0.001 U U 
Arsenic 0 006 0.01 0.00267 0.00055 J J 0.00042 J J 0.0006 J J 0.00171 0.00166 0.001 J 
Barium 0.0493 2 0.192 0.0963 0.055 0.039 0.15 0.148 0.194 
Beryllium 0 005 0.004 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U U 0.0005 U U 0.0005 U U 
Cadmium 0 005 0.005 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U U 0.0005 U U 0.0005 U U 
Chromium 0.0033 0.1 0.00032 J J 0.0005 U U 0.0005 U U 0.0005 U U 0.00059 J J 0.00055 J J 0.0005 U U 
Cobalt 0.05 0.14 0.024 0.0005 U U 0.0005 U U 0.0005 U U 0.00103 0.00102 0.00051 J J 
Copper 0 025 1 0.00135 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U U 0.0005 U U 0.0005 U U 
Iron 8.486 0 3 6.46 4.34 9.08 5.56 17.4 17.1 5 55 J 
Lead 0.0033 0.015 0.00044 J J 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U U 0.0005 U U 0.0005 U U 
Manganese 0.162 0.05 0.492 0.123 0.0836 0.0586 0.144 0.143 0.0855 
Mercury 0.0007 0.002 0.0002 U U 0.0002 U U 0.0002 U U 0.0002 U U 0 0002 U U 0.0002 U U 0.0002 U U 
Nickel 0.02 0.1 0.00676 0.00061 J J 0.001 U U 0.001 U U 0.00071 J J 0.00084 J J 0.00141 J J 
Selenium 0.0069 0.05 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0.00038 J J 0.0007 J J 0.00032 J J 
Silver 0.01 0.1 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U UJ 0.0005 U U 0.0005 U UJ 
Sodium 10.35 160 48.5 12.2 21.8 25.1 116 117 124 
Thallium 0.01 0.002 0.0005 U U 0.0005 U U 0.0005 U U 0.0005 U U 0 0005 U U 0.0005 U U 0.0005 U U 
Vanadium 0 025 0.049 0.00036 J J 0.0005 U U 0.0005 U U 0.0005 U U 0.00077 J J 0.00079 J J 0.00046 J J 
Zinc 0 093 5 1.69 0.01 U U 0.01 U U 0.01 U U 0.01 U U 0.01 U U 0 01 U U 
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Table 4-13 

Metals Detected in Monitoring Well Groundwater 
Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 3 of 3) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF1MW11 
AA3044 

8/24/2016 
REG 

LF1MW12 
AA3045 

8/24/2016 
REG 

LF1W-6-86 
AA3046 

8/25/2016 
REG 

LF1W-7-86 
AA3047 

8/30/2016 
REG 

Parameter (mg/L) BKGD GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

METALS (Total) 
Aluminum 2.118 0.2 0.0197 J J 0.00909 J J 0.0179 J J 0.00826 J J 
Antimony 0.01 0.006 0 001 U U 0.00296 0.001 U 0.001 U U 
Arsenic 0.01 0 01 0.00037 J J 0.00087 J J 0.0005 U 0.00054 J J 
Barium 0 0505 2 0.0575 0.127 0.0389 0.116 
Beryllium 0.005 0.004 0.0005 U U 0.0005 U 0.0005 U 0.0005 U U 
Cadmium 0.005 0.005 0.0005 U U 0.0005 U 0.0005 U 0.0005 U U 
Chromium 0 0067 0.1 0.0005 U U 0.0005 U 0.0005 U 0.00027 J J 
Cobalt 0.05 0.14 0.00056 J J 0.00105 0.0005 U 0.00028 J J 
Copper 0.025 1 0.00067 J J 0.00398 0.0005 U 0.0005 U U 
Iron 8.393 0.3 0.146 0.233 1.84 0.722 
Lead 0.005 0.015 0.0005 U U 0.0005 U 0.0005 U 0.0005 U U 
Manganese 0.143 0 05 0 075 0.227 0.0555 0.0186 
Mercury 0.001 0.002 0.0002 U U 0.0002 U 0.0002 U 0.0002 U U 
Nickel 0.02 0.1 0.00091 J J 0.00233 0.001 U 0.00091 J J 
Selenium 0.01 0 05 0.0005 U U 0.00056 J J 0.0005 U 0.00026 J J 
Silver 0.01 0.1 0.0005 U U 0.0005 U 0.0005 U 0.0005 U U 
Sodium 15.9 160 4.32 13.3 6 62.6 
Thallium 0.01 0.002 0.0005 U U 0.0005 U 0.0005 U 0.0005 U U 
Vanadium 0 0572 0.049 0.00063 J J 0.00179 0.00038 J J 0.00082 J J 
Zinc 0.102 5 0.0145 J J 0.0309 0.01 U 0.01 U U 

METALS (Filtered) 
Aluminum 1.3 0.2 0.01 U U 0 01 U 0.01 U 0.01 U U 
Antimony 0.01 0.006 0 001 U U 0.00282 0.001 U 0.001 U U 
Arsenic 0.006 0 01 0.00034 J J 0.00082 J J 0.0005 U 0.00056 J J 
Barium 0 0493 2 0.0552 0.11 0.0352 0.117 
Beryllium 0.005 0.004 0.0005 U U 0.0005 U 0.0005 U 0.0005 U U 
Cadmium 0.005 0.005 0.0005 U U 0.0005 U 0.0005 U 0.0005 U U 
Chromium 0 0033 0.1 0.0005 U U 0.0005 U 0.0005 U 0.0005 U U 
Cobalt 0.05 0.14 0.0005 J J 0.00093 J J 0.0005 U 0.0005 U U 
Copper 0.025 1 0.00062 J J 0.00344 0.0005 U 0.0005 U U 
Iron 8.486 0.3 0.0869 J J 0.184 1 67 0.69 
Lead 0 0033 0.015 0.0005 U U 0.0005 U 0.0005 U 0.0005 U U
Manganese 0.162 0 05 0.0699 0.206 0.0507 0.0179 
Mercury 0 0007 0.002 0.0002 U U 0.0002 U 0.0002 U 0.0002 U U
Nickel 0.02 0.1 0.00092 J J 0.0022 0.001 U 0.00091 J J 
Selenium 0 0069 0 05 0.0005 U U 0.0004 J J 0.00032 J J 0.00042 J J 
Silver 0.01 0.1 0.0005 U U 0.0005 U 0.0005 U 0.0005 U U 
Sodium 10.35 160 4.96 11.4 5 22 63 
Thallium 0.01 0.002 0.0005 U U 0.0005 U 0.0005 U 0.0005 U U 
Vanadium 0.025 0.049 0.00046 J J 0.00146 0.0005 U 0.0008 J J
Zinc 0.093 5 0.0118 J J 0.0279 0 01 U 0.01 U U 

Notes: 
Bold and italics cell - above background concentration. 
Shaded cell - above GCTL. 
BKGD - Background. 
FD - Field duplicate sample. 
GCTL - Florida Department of Environmental Protection groundwater 
              cleanup target level. 
J - Estimated result detected above method 
     detection limit but below reporting limit. 
Lab Qual - Laboratory qualifier. 
mg/L - Milligrams per liter. 
REG - Regular sample. 
U - Compound not detected above reporting limit; quantitation limit given. 
UJ - The compound/analyte was analyzed for but not detected above the 

associated reporting limit. 
Val Qual - Validation qualifier. 
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Table 4-15 

Organic Compounds Detected in Surface Soil 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 1 of 2) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF3SB17 
AC0084 
8/2/2016 
0 - 0.5 
REG 

LF3SB17 
AC0085 
8/2/2016 
0 - 0.5 

FD 

LF3SB17 
AC0086 
8/2/2016 
0.5 - 2 
REG 

LF3SB18 
AC0088 
8/2/2016 
0 - 0.5 
REG 

LF3SB18 
AC0089 
8/2/2016 
0.5 - 2 
REG 

LF3SB19 
AC0091 
8/2/2016 
0 - 0.5 
REG 

LF3SB19 
AC0092 
8/2/2016 
0.5 - 2 
REG 

Parameter (mg/kg) ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Field Screening (ppm) 

FID NV NV NV 0.8 0 0 0.0 0.0 0.5 0 0 

PAH 
1-Methyl Naphthalene 1800 200 3.1 0.00179 U U 0.00177 U U 0.00184 U U 0 00175 U U 0.0018 U U 0.00178 U U 0.00176 U U 
2-Methylnaphthalene 2100 210 8.5 0.00179 U U 0.00177 U U 0.00184 U U 0 00175 U U 0.0018 U U 0.00178 U U 0.00176 U U 
Acenaphthene 20000 2400 2.1 0.00353 U U 0.00349 U U 0.00363 UJ U 0 00346 U U 0.00355 U U 0.00236 J J 0.00348 U U 
Acenaphthylene 20000 1800 27 0.00353 U U 0.00349 U U 0.00363 UJ U 0 00346 U U 0.00355 U U 0.00353 U U 0.00348 U U 
Anthracene 300000 21000 2500 0.00559 0.00177 U U 0.00116 JJ J 0 00175 U U 0.0018 U U 0.0173 0.00176 U U 
Benzo(a)anthracene NV NV 0.8 0.0152 0.00349 U U 0.00429 J 0 00346 U U 0.00221 J J 0.0891 0.00348 U U 
Benzo(a)pyrene* 0.7 / 3.1* 0.1 / 1 0* 8 / 4.7* 0.0157 0.00177 U U 0.00483 J J 0 00179 J J 0.00187 J J 0.0937 0.00176 U U 
Benzo(b)fluoranthene NV NV 2.4 0 018 0.00349 U U 0.00689 J J 0 00256 J J 0.00272 J J 0.127 0.00348 U U 
Benzo(g,h,i)perylene 52000 2500 32000 0.0153 0.00177 U U 0.00396 J 0.0014 J J 0.0018 U U 0.0611 0.00176 U U 
Benzo(k)fluoranthene NV NV 24 0.0142 0.00177 U U 0.00276 JJ J 0.000855 J J 0.00103 J J 0.0454 0.00176 U U 
Chrysene NV NV 77 0.0168 0.00349 U U 0.00537 J J 0 00196 J J 0.0024 J J 0.102 0.00348 U U 
Dibenz(a,h)anthracene NV NV 0.7 0.0119 0.00349 U U 0.00363 UJ U 0 00346 U U 0.00355 U U 0.0169 0.00348 U U 
Fluoranthene 59000 3200 1200 0.0152 0.00177 U U 0.00805 J 0 00254 J J 0.00345 J J 0.156 0.00142 J J 
Fluorene 33000 2600 160 0.00179 U U 0.00177 U U 0.00184 UJ U 0 00175 U U 0.0018 U U 0.00201 J J 0.00176 U U 
Indeno(1,2,3-c,d)pyrene NV NV 6.6 0.0159 0.00177 U U 0.00391 J 0 00144 J J 0.0018 U U 0.0704 0.00176 U U 
Naphthalene 300 55 1.2 0.00179 U U 0.00177 U U 0.00184 U U 0 00175 U U 0.0018 U U 0.00105 J J 0.00176 U U 
Phenanthrene 36000 2200 250 0.00538 0.00177 U U 0.00419 J 0 00175 U U 0.00169 J J 0.0738 0.00176 U U 
Pyrene 45000 2400 880 0.0157 0.00177 U U 0.00721 J 0 00242 J J 0.00307 J J 0.138 0.00125 J J 
BaP Equivalent (TEQ)* NV / 3.1* 0.1 / 1 0* NV / 4.7* 0.0 NV 0 0 0.0 0.0 0.1 NV 

PCBS 
Aroclor-1260 2 6 0.5 17 0.0281 U U 0.0282 U U 0 0293 U U 0.0283 U U 0.0286 U U 0.0282 U U 0 0279 U U 

PESTICIDES 
4,4'-DDD 22 4.2 5.8 0.00176 U U 0.00177 U U 0.00184 U U 0 00178 U U 0.0018 U U 0.00177 U U 0.00175 U U 
4,4'-DDE 15 2.9 18 0.00176 U U 0.00177 U U 0.00184 U U 0 00178 U U 0.0018 U U 0.00177 U U 0.00175 U U 
Chlordane, gamma- NV NV NV 0.00176 U U 0.00177 U U 0.00184 U U 0 00178 U U 0.0018 U U 0.00177 U U 0.00175 U U 
Endosulfan II 7600 450 3.8 0.00176 U U 0.00177 U U 0.00184 U U 0 00178 U U 0.0018 U U 0.00177 U U 0.00175 U U 
Endosulfan Sulfate 7600 450 3.8 0.00288 JP J 0.00177 U U 0.00184 U U 0 00178 U U 0.0018 U U 0.00177 U U 0.00175 U U 
Endrin Ketone NV NV NV 0.00176 U U 0.00177 U U 0.00184 U U 0 00178 U U 0.0018 U U 0.00177 U U 0.00175 U U 
Hexachlorane 2 5 0.7 0.009 0.00176 U U 0.00177 U U 0.00184 U U 0 00178 U U 0.0018 U U 0.00177 U U 0.00175 U U 
Methoxychlor 8800 420 160 0.00351 U U 0.00353 U U 0.00366 U U 0 00354 U U 0.00358 U U 0.00353 U U 0.00349 U U 

SEMIVOLATILES 
2-Cresol 31000 2900 0.3 0.0712 U U 0.0711 U U 0 0735 U U 0.0703 U U 0.0721 U U 0.0716 U U 0.71  U  UJ  
Benzoic Acid NV 180000 110 0 292 JQ J 0.0711 UQ UJ 0 0735 UQJ UJ 0.0703 UQ UJ 0.0721 UQ UJ 0.0716 UQ UJ 0.71 UQ UJ 
Bis(2-Ethylhexyl)phthalate 390 72 3600 0.0177 U U 0.0177 U U 0 0183 U U 0.0175 U U 0 018 U U 0.0178 U U 0.177 U UJ 
Carbazole 240 49 0.2 0.0177 U U 0.0177 U U 0 0183 U U 0.0175 U U 0 018 U U 0.123 J J 0.177 U UJ 
Dibenzofuran 6300 320 15 0.0177 U U 0.0177 U U 0 0183 U U 0.0175 U U 0 018 U U 0.0145 J J 0.177 U UJ 
Dibutyl Phthalate 170000 8200 47 0.0177 U U 0.0177 U U 0 0404 J J 0.0175 U U 0 018 U U 0.0178 U U 0.177  U  UJ  
Di-n-octylphthalate 39000 1700 480000 0.0177 U U 0.0177 U U 0 0183 U U 0.0175 U U 0 018 U U 0.0178 U U 0.177 U UJ 
Nitrobenzene 140 18 0 02 0.0177 U U 0.0177 U U 0 0183 U U 0.0175 U U 0 018 U U 0.0178 U U 0.177 U UJ 
Phenol Alcohol 220000 500 0 05 0.0712 U U 0.0711 U U 0 0735 U U 0.0703 U U 0.0721 U U 0.0716 U U 0.71 U UJ 

TRPH 
TRPH-FLPRO C8-C40 2700 460 340 18 9 UQ UJ 18.7 UQ UJ 41.9 QJ J 13.8 JQ J 39.7 Q J 17.4 JQ J 13.2 JQ J 

VOLATILES 
1,1,2-Trichloroethylene 9 3 6.4 0 03 0 000646 U U 0 000604 U U 0.000539 UJ U 0.000596 U U 0 000651 U U 0 000602 U U 0.000572 U U 
1,2,4-Trimethylbenzene 95 18 0.3 0 000646 U U 0 000604 U U 0.000539 UJ U 0.000596 U U 0 000651 U U 0 000602 U U 0.000572 U U 
1,4-Dichlorobenzene 9 9 6.4 2.2 0 000646 U U 0 000604 U U 0.000539 UJ U 0.000596 U U 0 000651 U U 0 000602 U U 0.000572 U U 
2-Butanone 110000 16000 17 0.0034 J J 0.00242 U U 0.00215 UJ U 0 00238 U U 0.00261 U U 0.00241 U U 0.00229 U U 
Acetone 68000 11000 25 0.0252 J J 0.00242 U U 0.00215 UJ U 0.0267 J J 0 007 J J 0.00241 U U 0.00229 U U 
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Table 4-15 

Organic Compounds Detected in Surface Soil 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 2 of 2) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF3SB17 
AC0084 
8/2/2016 
0 - 0.5 
REG 

LF3SB17 
AC0085 
8/2/2016 
0 - 0.5 

FD 

LF3SB17 
AC0086 
8/2/2016 
0.5 - 2 
REG 

LF3SB18 
AC0088 
8/2/2016 
0 - 0.5 
REG 

LF3SB18 
AC0089 
8/2/2016 
0.5 - 2 
REG 

LF3SB19 
AC0091 
8/2/2016 
0 - 0.5 
REG 

LF3SB19 
AC0092 
8/2/2016 
0.5 - 2 
REG 

Parameter (mg/kg) ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Field Screening (ppm) 

FID NV NV NV 0.8 0 0 0.0 0.0 0.5 0 0 

Benzene 1.7 1.2 0.007 0 000646 U U 0 000604 U U 0.000539 UJ U 0.000596 U U 0 000651 U U 0 000602 U U 0.000572 U U 
c-1,2-Dichloroethene 180 33 0.4 0 000646 U U 0 000604 U U 0.000539 UJ U 0.000596 U U 0 000651 U U 0 000602 U U 0.000572 U U 
Carbon Sulfide 1500 270 5.6 0 000646 U U 0 000604 U U 0.000539 UJ U 0.000596 U U 0 000651 U U 0 000602 U U 0.000572 U U 
Chlorethene 0 8 0.2 0.007 0 000646 U U 0 000604 U U 0.000539 UJ U 0.000596 U U 0 000651 U U 0 000602 U U 0.000572 U U 
Chlorobenzene 650 120 1.3 0 000646 U U 0 000604 U U 0.000539 UJ U 0.000596 U U 0 000651 U U 0 000602 U U 0.000572 U U 
Chloroform 0 6 0.4 0.4 0 000646 U U 0 000604 U U 0.000539 UJ U 0.000596 U U 0 000651 U U 0 000602 U U 0.000572 U U 
Dichloromethane 26 17 0 02 0.00258 U U 0.00242 U U 0.00215 UJ U 0 00238 U U 0.00261 U U 0.00241 U U 0.00229 U U 
Styrene 23000 3600 3.6 0 000646 U U 0 000604 U U 0.000539 UJ U 0.000596 U U 0 000651 U U 0 000602 U U 0.000572 U U 
Tetrachloroethylene (PCE) 18 8.8 0 03 0.00129 U U 0.00121 U U 0.00108 UJ U 0 00119 U U 0.0013 U U 0.0012 U U 0.00114 U U 
Toluene 60000 7500 0.5 0 000646 U U 0 000604 U U 0.000539 UJ U 0.000596 U U 0 000651 U U 0 000602 U U 0.000572 U U 
trans-1,2-dichloroethene 290 53 0.7 0 000646 U U 0 000604 U U 0.000539 UJ U 0.000596 U U 0 000651 U U 0 000602 U U 0.000572 U U 

Notes: 
* - Benzo(a)pyrene and benzo(a)pyrene TEQ were compared to both the State of Florida SCTLs listed in Chapter 62-777, Table 2, and the alternative SCTLs (ASCTL) calculated by the University of Florida in an August 1, 2017 letter to the FDEP 
     University of Florida Center for Environment & Human Toxicology, 2017). 
BaP - Benzo(a)pyrene equivalent. PPM - Parts per million. 
NV - No value. R - Analytical results are rejected due to laboratory 
FD - Field duplicate sample.

 quality assurance/quality control error. FID - Flame ionization detector. REG - Regular sample. 
ISCTL - Industrial soil cleanup target level. Criteria are the 62-777 F.A.C. default RSCTL - Residential soil cleanup target level.Criteria are the 62-777 F A.C. default 
               commercial/industrial direct exposure SCTLs (April 17, 2005), except for                  residential direct exposure SCTLs (April 17, 2005), except for benzo(a)pryene 
               benzo(a)pyrene which is the commercial/industrial ASCTL calculated using                  which is the residential direct exposure ASCTL calculated using the formula 
               the formula presented in Figure 5 of Chapter 62-777 F.A.C. (Appendix F).                  presented in Figure 5 of Chapter 62-777 F.A.C. (Appendix F). 
J - Estimated result detected above method detection TEQ - Toxicity equivalency concentration  (as specified in the University of Florida Center for 

limit but below reporting limit. 
           Environment and Human Toxicology letter dated August 1, 2017). 

LQ - Laboratory qualifier. µg/L - Micrograms per liter. 
LSCTL - Leachability soil cleanup target level. Criteria are the the Florida U - Compound not detected above reporting limit; 
                Administrative Code 62-777 leachability based on groundwater criteria SCTL

 quantitaion limit given.                 (April 17, 2005) except for benzo(a)pyrene which is the ASCTL calculated UJ - The compound/analyte was analyzed for but not 
               using the formula presented in Figure 8 of Chapter 62-777 F.A.C (Appendix F).

 detected above the associated reporting limit. NE - Not established. UQ - Nondetect with a noncompliant qualilty control result. 
PCBs - Polychlorinated biphenyls. VQ - Validation qualifier. 
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Table 4-16 

Metals Detected in Surface Soil 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF3SB17 
AC0084 
8/2/2016 
0 - 0.5 
REG 

LF3SB17 
AC0085 
8/2/2016 
0 - 0.5 

FD 

LF3SB17 
AC0086 
8/2/2016 
0.5 - 2 
REG 

LF3SB18 
AC0088 
8/2/2016 
0 - 0.5 
REG 

LF3SB18 
AC0089 
8/2/2016 
0.5 - 2 
REG 

LF3SB19 
AC0091 
8/2/2016 
0 - 0.5 
REG 

LF3SB19 
AC0092 
8/2/2016 
0.5 - 2 
REG 

Parameter (mg/kg) BKGD ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

METALS 
Aluminum 6617 NV 80000 NV 831 629 1630 960 1600 710 813 
Antimony 7.1 370 27 5.4 0.418 U U 0.424 U U 0.443 U UJ 0.425 U U 0.427 U U 0.427 U U 0.424 U U 
Arsenic 0 9 12 2.1 NV 0.209 U U 0 212 U U 0.149 J J 0.167 J J 0.169 J J 0.214 U U 0.212 U U 
Barium 14.1 130000 340 1600 1.16 J 2.1 J 3.91 J 5.15 3.57 1.08 1 37 
Beryllium 0.24 1400 120 63 0.209 U U 0 212 U U 0.221 U U 0.213 U U 0 214 U U 0.214 U U 0.212 U U 
Cadmium 0.47 1700 82 7.5 0.209 U U 0 212 U U 0.221 U U 0.213 U U 0 214 U U 0.214 U U 0.212 U U 
Chromium 7.24 470 210 38 0.836 0.703 1.4 J 0.943 1.24 0.759 0.998 
Cobalt 2 9 42000 1700 NV 0.209 U U 0 212 U U 0.221 U U 0.213 U U 0 214 U U 0.214 U U 0.212 U U 
Copper 2.07 89000 150 NV 0.222 J J 0 212 U U 0.221 U U 0.635 0 214 U U 12.8 0.212 U U 
Iron 4634 NV 53000 NV 223 175 799 J 1090 566 334 217 
Lead 5.77 1400 400 NV 1.59 1.18 1.58 J 2 98 1.75 5.57 1.11 
Manganese 21.5 43000 3500 NV 0.876 J J 0.704 J J 0.923 J J 0.727 J J 0.87 J J 1.07 U U 1.49 J J 
Mercury 0.09 17 3 2.1 0.0128 U U 0.0127 U U 0 0111 U U 0.0128 U U 0.0127 U U 0.0126 U U 0.0127  U U 
Nickel 2.45 35000 340 130 0.418 U U 0.424 U U 0.257 J J 0.302 J J 0.427 U U 0.427 U U 0.424 U U 
Selenium 5.31 11000 440 5.2 0.209 U U 0.117 J J 0.221 U UJ 0.213 U U 0 214 U U 0.214 U U 0.212 U U 
Silver 0 6 8200 410 17 0.209 U U 0 212 U U 0.221 U U 0.129 J J 0 214 U U 0.214 U U 0.212 U U 
Thallium 1 2 150 6.1 2.8 0.209 U U 0 212 U U 0.221 U U 0.213 U U 0 214 U U 0.214 U U 0.212 U U 
Vanadium 12.3 10000 67 980 0.999 0 982 1.84 J 1 63 2.13 1.1 0.958 
Zinc 7.43 630000 26000 NV 4.18 U U 2.48 J J 4.43 U U 13.1 4.27 U U 4.27 U U 4 24 U U 

Notes: 
Bold cell - Above background. NV - No value. 
BKGD - Background value. REG - Regular sample. 
FD - Field duplicate sample. RSCTL - Florida Department of Environmental Protection 
ISCTL - Industrial soil cleanup target level.

 Residential Soil Cleanup Target Level. 

J - Estimated result detected above method detection U - Compound not detected above reporting limit; 

limit but below reporting limit. quantitation limit given. Lab Qual - Laboratory qualifier. UJ - The compound/analyte was analyzed for but not 
LSCTL - Florida Department of Environmental Protection

 detected above the associated reporting limit. 

Leachability Soil Cleanup Target Level. 

Val Qual - Validation qualifier. 
mg/kg - Milligram per kilogram. 
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Table 4-17 

Organic Compounds Detected in Subsurface Soil 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 1 of 3) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF3SB17 
AC0087 
8/2/2016 

2 - 4 
REG 

LF3SB18 
AC0090 
8/2/2016 

2 - 4 
REG 

LF3SB19 
AC0093 
8/2/2016 

2 - 4 
REG 

Parameter (mg/kg) ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

Field Screening (ppm) 

FID NV NV NV 0.0 0.0 0.0 
PAH 

1-Methyl Naphthalene 1800 200 3.1 0 00219 U U 0 00197 U U 0.00199 U U 
2-Methylnaphthalene 2100 210 8.5 0 00219 U U 0 00197 U U 0.00199 U U 
Acenaphthene 20000 2400 2.1 0 00433 U U 0.0039 U U 0.00393 U U 
Acenaphthylene 20000 1800 27 0 00433 U U 0.0039 U U 0.00393 U U 
Anthracene 300000 21000 2500 0 00219 U U 0 00197 U U 0.00149 J J 
Benzo(a)anthracene NV NV 0.8 0 00433 U U 0.0039 U U 0 00858 
Benzo(a)pyrene* 0.7 / 3.1* 0.1 / 1.0* 8 / 4.7* 0 00219 U U 0 00197 U U 0 00939 
Benzo(b)fluoranthene NV NV 2.4 0 00433 U U 0.0039 U U 0.0124 
Benzo(g,h,i)perylene 52000 2500 32000 0 00219 U U 0 00197 U U 0.00648 
Benzo(k)fluoranthene NV NV 24 0 00219 U U 0 00197 U U 0 00475 
Chrysene NV NV 77 0 00433 U U 0.0039 U U 0 00981 
Dibenz(a,h)anthracene NV NV 0.7 0 00433 U U 0.0039 U U 0 00393 U U 
Fluoranthene 59000 3200 1200 0 00219 U U 0 00197 U U 0.0143 
Fluorene 33000 2600 160 0 00219 U U 0 00197 U U 0.00199 U U 
Indeno(1,2,3-c,d)pyrene NV NV 6.6 0 00219 U U 0 00197 U U 0 00707 
Naphthalene 300 55 1.2 0 00219 U U 0 00197 U U 0.00199 U U 
Phenanthrene 36000 2200 250 0 00219 U U 0 00197 U U 0.00663 
Pyrene 45000 2400 880 0 00219 U U 0 00197 U U 0.013 
BaP Equivalent (TEQ)* NV / 3.1* 0.1 / 1.0* NV / 4.7* NV NV 0.0 

PCBS 
Aroclor-1260 2.6 0.5 17 0.0349 U U 0.0314 U U 0.0317 U U 

PESTICIDES 

4,4'-DDD 22 4.2 5.8 0 00219 U U 0 00197 U U 0 00199 U U 
4,4'-DDE 15 2.9 18 0 00219 U U 0 00197 U U 0 00199 U U 
Chlordane, gamma- NV NV NV 0 00219 U U 0 00197 U U 0 00199 U U 
Endosulfan II 7600 450 3.8 0 00219 U U 0 00197 U U 0.00199 U U 
Endosulfan Sulfate 7600 450 3.8 0 00219 U U 0 00197 U U 0.00199 U U 
Endrin Ketone NV NV NV 0 00219 U U 0 00197 U U 0 00199 U U 
Hexachlorane 2.5 0.7 0.009 0 00219 U U 0 00197 U U 0 00199 U U 
Methoxychlor 8800 420 160 0 00437 U U 0 00393 U U 0.00396 U U 

SEMIVOLATILES 

2-Cresol 31000 2900 0.3 0.088 U U 0.0791 U U 0.0792 U U 
Benzoic Acid NV 180000 110 0.088 UQ UJ 0.0791 UQ UJ 0.0792 UQ UJ 

Bis(2-Ethylhexyl)phthalate 
390 72 3600 0.0219 U U 0.295 J J 0.0198 U U 

Carbazole 240 49 0.2 0.0219 U U 0.0197 U U 0.0198 U U 
Dibenzofuran 6300 320 15 0.0219 U U 0.0197 U U 0.0198 U U 
Dibutyl Phthalate 170000 8200 47 0.0219 U U 0.0314 J J 0.0198 U U 
Di-n-octylphthalate 39000 1700 480000 0.0219 U U 0.0197 U U 0.0198 U U 
Nitrobenzene 140 18 0.02 0.0219 U U 0.0197 U U 0.0198 U U 
Phenol Alcohol 220000 500 0.05 0.088 U U 0.0791 U U 0.0792 U U 
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Table 4-17 

Organic Compounds Detected in Subsurface Soil 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 2 of 3) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF3SB17 
AC0087 
8/2/2016 

2 - 4 
REG 

LF3SB18 
AC0090 
8/2/2016 

2 - 4 
REG 

LF3SB19 
AC0093 
8/2/2016 

2 - 4 
REG 

Parameter (mg/kg) ISCTL RSCTL LSCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

TRPH 
TRPH-FLPRO C8-C40 2700 460 340 22 9 UQ UJ 12.4 JQ J 25.4 Q J 

VOLATILES 

1,1,2-Trichloroethylene 9.3 6.4 0.03 0.000748 U U 0 00057 U U 0.000591 U U 
1,2,4-Trimethylbenzene 95 18 0.3 0.000748 U U 0 00057 U U 0 000591 U U 
1,4-Dichlorobenzene 9.9 6.4 2.2 0.000748 U U 0 00057 U U 0.000591 U U 
2-Butanone 110000 16000 17 0 00299 U U 0 00228 U U 0.00236 U U 
Acetone 68000 11000 25 0 00931 J J 0.0138 J J 0.00236 U U 
Benzene 1.7 1.2 0.007 0.000748 U U 0 00057 U U 0.000591 U U 
c-1,2-Dichloroethene 180 33 0.4 0.000748 U U 0 00057 U U 0 000591 U U 
Carbon Sulfide 1500 270 5.6 0.000748 U U 0 00057 U U 0 000591 U U 
Chlorethene 0.8 0.2 0.007 0.000748 U U 0 00057 U U 0.000591 U U 
Chlorobenzene 650 120 1.3 0.000748 U U 0 00057 U U 0 000591 U U 
Chloroform 0.6 0.4 0.4 0.000748 U U 0 00057 U U 0.000591 U U 
Dichloromethane 26 17 0.02 0 00299 U U 0 00182 J J 0.00236 U U 
Styrene 23000 3600 3.6 0.000748 U U 0 00057 U U 0 000591 U U 

Tetrachloroethylene (PCE) 
18 8.8 0.03 0.0015 U U 0 00114 U U 0 00118 U U 

Toluene 60000 7500 0.5 0.000748 U U 0 00057 U U 0 000591 U U 
trans-1,2-dichloroethene 290 53 0.7 0.000748 U U 0 00057 U U 0 000591 U U 

BaP - Benzo(a)pyrene equivalent. 
NV - No value. 
FD - Field duplicate sample. 
F D - Flame ionization detector. 
ISCTL - Industrial soil cleanup target level. Criteria are the 62-777 F.A.C. default 
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Table 4-17 

Organic Compounds Detected in Subsurface Soil 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 3 of 3) 

Notes: 
* - Benzo(a)pyrene and benzo(a)pyrene TEQ were compared to both the State of 
Florida SCTLs listed in Chapter 62-777, Table 2, and the alternative SCTLs (ASCTL) 
calculated by the University of Florida in an August 1, 2017 letter to the FDEP 
(University of Florida Center for Environment & Human Toxicology, 2017). 

BaP - Benzo(a)pyrene equivalent. 
NV - No value. 
FD - Field duplicate sample. 
FID - Flame ionization detector. 
ISCTL - Industrial soil cleanup target level. Criteria are the 62-777 F.A.C. default 
            commercial/industrial direct exposure SCTLs (April 17, 2005), except for 
            benzo(a)pryene which is the commercial/industrial ASCTL calculated using
            the formula presented in Figure 5 of Chapter 62-777 F.A.C. (Appendix F). 
J - Estimated result detected above method 
     detection limit but below reporting limit. 
LQ - Laboratory qualifier. 
LSCTL - Leachability soil cleanup target level. Criteria are the the Florida
              Administrative Code 62-777 leachability based on groundwater criteria
              SCTLs (April 17, 2005) except for benzo(a)pryene which is the ASCTL
              calculated using the formula presented in Figure 8 of Chapter 62-777 

F.A.C.

 (Appendix F). 
mg/kg - Milligrams per kilogram. 
NE - Not established. 
PCBs - Polychlorinated biphenyls. 
PPM - Parts per million. 
R - Analytical results are rejected due to  laboratory  
     quality assurance/quality control error. 
REG - Regular sample. 
RSCTL - Residentiall soil cleanup target level. Criteria are the 62-777 F.A.C. default 
               residential direct exposure SCTLs (April 17, 2005), except for
               benzo(a)pryene which      is the residential direct exposure ASCTL 
               calculated using the formula presented in Figure 5 of Chapter 62-777 

F.A.C.

 (Appendix F). 
TEQ - Toxicity equivalency concentration (as specified in the University of Florida Center 
         for Environment and Human Toxicology letter dated August 1, 2017). 
U - Compound not detected above reporting limit; 
      quantitation limit given. 
UJ - The compound/analyte was analyzed for but not 
       detected above the associated reporting limit. 
UQ - Nondetect with a noncompliant quality control result. 
VQ - Validation qualifier. 
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Table 4-18 

Metals Detected in Subsurface Soil 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF3SB17 
AC0087 
8/2/2016 

2 - 4 
REG 

LF3SB18 
AC0090 
8/2/2016 

2 - 4 
REG 

LF3SB19 
AC0093 
8/2/2016 

2 - 4 
REG 

Parameter 
(mg/kg) BKGD ISCTL RSCTL LSCTL Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

METALS 
Aluminum 6617 NV 80000 NV 3220 1570 2130 
Antimony 7.1 370 27 5.4 0.521 U U 0.473 U U 0.469 U U 
Arsenic 0.9 12 2.1 NV 0.276 J J 0.157 J J 1.15 
Barium 14.1 130000 340 1600 10.2 4.5 4.82 
Beryllium 0.24 1400 120 63 0.213 J J 0.236 U U 0.126 J J 
Cadmium 0.47 1700 82 7.5 0.261 U U 0.236 U U 0.234 U U 
Chromium 7.24 470 210 38 2.8 1.68 2.1 
Cobalt 2.9 42000 1700 NV 0.268 J J 0.236 U U 0.729 
Copper 2.07 89000 150 NV 0.261 U U 0.236 U U 0.234 U U 
Iron 4634 NV 53000 NV 1140 625 9410 
Lead 5.77 1400 400 NV 4.97 2.52 2.61 
Manganese 21.5 43000 3500 NV 2.91 1.46 J J 2.99 
Mercury 0.09 17 3 2.1 0.0141 U U 0.0127 U U 0.0137 U U 
Nickel 2.45 35000 340 130 0.501 J J 0.242 J J 0.658 J J 
Selenium 5.31 11000 440 5.2 0.261 U U 0.236 U U 0.234 U U 
Silver 0.6 8200 410 17 0.261 U U 0.236 U U 0.234 U U 
Thallium 1.2 150 6.1 2.8 0.261 U U 0.236 U U 0.234 U U 
Vanadium 12.3 10000 67 980 7.37 3.4 5.85 
Zinc 7.43 630000 26000 NV 5.21 U U 4.73 U U 4.69 U U 

Notes: 
Bold cell - Above background. 
BKGD - Background value. 
FD - Field duplicate sample. 
ISCTL - Industrial soil cleanup target level. 
J - Estimated result detected above method detection limit but below reporting limit. 
Lab Qual - Laboratory qualifier. 
LSCTL - Florida Department of Environmental Protection Leachability Soil Cleanup Target Level. 
mg/kg - Milligram per kilogram. 
NV - No value. 
REG - Regular sample. 
RSCTL - Florida Department of Environmental Protection Residential Soil Cleanup Target Level. 
U - Compound not detected above reporting limit; quantitation limit given. 
UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit. 
Val Qual - Validation qualifier. 
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Table 4-19 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 1 of 10) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF3DP08 
AC3040 
8/7/2016 

8 - 12 
REG 

LF3DP08 
AC3041 
8/7/2016 

8 - 12 
FD 

LF3DP08 
AC3042 
8/7/2016 
16 - 20 
REG 

LF3DP08 
AC3043 
8/7/2016 
26 - 30 
REG 

LF3DP08 
AC3044 
8/7/2016 
36 - 40 
REG 

LF3DP08 
AC3045 
8/7/2016 
46 - 50 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

FIELD MEASURE 
Conductivity (mS/mL) NV 0.391 0.391 0.423 0.469 0.434 0.41 
Dissolved oxygen (mg/L) NV 4.34 4.34 4.11 0.04 0.04 0.05 
Oxidation-Reduction Potential (mV) NV -6.5 -6.5 8.4 -199.6 -299.4 -479.3 
pH (STD UNIT) NV 7.11 7.11 7.46 7.19 7.26 7.11 
Temperature (0C) NV 27.3 27.3 27.4 25.9 25.6 25.8 
Turbidity (NTU) NV 1000 805 106 1000 1000 1000 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
1,2,4-Trimethylbenzene 10 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
1,2-Dimethylbenzene 20 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
1,4-Dichlorobenzene 75 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
1,4-Dioxane 3.2 100 U U 100 U U 100 U U 500 U U 200 U U 200 U U 
2-Butanone 4200 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
Acetone 6300 1 U U 1 U U 1 J J 5 UQ U 2 UQ U 2 UQ U 
Benzene 1 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
c-1,2-Dichloroethene 70 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
Carbon Sulfide 700 0.5 U U 0.708 J J 0.5 U U 2.5 U U 1 U U 1.3 J J 
Chlorethene 1 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
Chlorobenzene 100 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
Chloroform 70 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
Dichloromethane 5 0.5 U U 0.5 U U 1.19 J J 2.5 U U 1 U U 2.17 J J 
Ethylbenzene 30 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
Hexachlorbutadiene 0.4 1 U U 1 U U 1 U U 5 U U 2 U U 2 U U 
m+p-Xylene NV 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
Styrene 100 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
Toluene 40 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
trans-1,2-dichloroethene 100 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
Trichlorofluoromethane 2100 0.5 U U 0.5 U U 0.5 U U 2.5 U U 1 U U 1 U U 
Xylenes-Total 20 1 U U 1 U U 1 U U 5 U U 2 U U 2 U U 
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Table 4-19 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 2 of 10) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF3DP09 
AC3046 
8/8/2016 

8 - 12 
REG 

LF3DP09 
AC3047 
8/8/2016 
16 - 20 
REG 

LF3DP09 
AC3048 
8/8/2016 
26 - 30 
REG 

LF3DP09 
AC3049 
8/8/2016 
36 - 40 
REG 

LF3DP09 
AC3050 
8/8/2016 
46 - 50 
REG 

LF3DP10 
AC3051 
8/8/2016 

8 - 12 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

FIELD MEASURE 
Conductivity (mS/mL) NV 0.65 0.49 0.394 0.313 0.427 0.49 
Dissolved oxygen (mg/L) NV 6.69 5.95 0.08 0.1 0.04 4.49 
Oxidation-Reduction Potential (mV) 
pH (STD UNIT) 

NV 
NV 

101 
7.66 

114.3 -102.3 -352.1 -439.6 40.6 
7.85 6.9 6.64 7.13 7.29 

Temperature (0C) NV 32 29.6 25.3 25.3 25.9 28.1 
Turbidity (NTU) NV 1000 1000 1000 1000 1000 67 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2-Dimethylbenzene 20 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dichlorobenzene 75 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dioxane 3.2 100 U U 100 U U 100 U U 100 U U 100 U U 100 U U 
2-Butanone 4200 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Acetone 6300 10.5 Q J 5.93 1 U U 1 U U 5.01 7.42 
Benzene 1 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
c-1,2-Dichloroethene 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Carbon Sulfide 700 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chlorethene 1 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chlorobenzene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chloroform 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Dichloromethane 5 0.5 U U 0.5 U U 1.54 J J 1.59 J J 2.03 J J 0.5 U U 
Ethylbenzene 30 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 
m+p-Xylene NV 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Styrene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Toluene 40 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Xylenes-Total 20 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 

KN18\LFNAS\LF 1-3\RI\Final\Tables\F_LF3_RI_4-19 xls\Hits\11/1/2018\9:58 AM 



Table 4-19 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 3 of 10) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF3DP10 
AC3052 
8/8/2016 
16 - 20 
REG 

LF3DP10 
AC3053 
8/8/2016 
16 - 20 

FD 

LF3DP10 
AC3054 
8/9/2016 
26 - 30 
REG 

LF3DP10 
AC3055 
8/9/2016 
36 - 40 
REG 

LF3DP10 
AC3056 
8/9/2016 
46 - 50 
REG 

LF3DP11 
AC3057 
8/7/2016 

8 - 12 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

FIELD MEASURE 
Conductivity (mS/mL) NV 0.6 0.61 0.55 0.382 0.399 0.389 
Dissolved oxygen (mg/L) NV 0.07 0.07 0.05 0.06 0.03 0.59 
Oxidation-Reduction Potential (mV) 
pH (STD UNIT) 

NV 
NV 

-133.6 
6.82 

-133.6 -473.2 -450.8 -516 -76.3 
6.82 6.86 6.76 7.04 6.84 

Temperature (0C) NV 25.5 25.9 24.6 23.4 23.3 26.6 
Turbidity (NTU) NV 635 67 1000 1000 1000 1000 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2-Dimethylbenzene 20 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dichlorobenzene 75 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dioxane 3.2 100 U U 100 U U 100 U U 100 U U 100 U U 100 U U 
2-Butanone 4200 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Acetone 6300 5.38 J 1 U UJ 5.74 Q J 1 UQ U 1 UQ U 1 U U 
Benzene 1 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
c-1,2-Dichloroethene 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Carbon Sulfide 700 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chlorethene 1 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chlorobenzene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chloroform 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Dichloromethane 5 0.5 U U 0.5 U U 2.76 J J 1.33 J J 2.2 J J 0.5 U U 
Ethylbenzene 30 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 
m+p-Xylene NV 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Styrene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Toluene 40 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Xylenes-Total 20 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 
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Table 4-19 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 4 of 10) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF3DP11 
AC3058 
8/7/2016 
16 - 20 
REG 

LF3DP11 
AC3059 
8/7/2016 
26 - 30 
REG 

LF3DP11 
AC3060 
8/7/2016 
36 - 40 
REG 

LF3DP11 
AC3061 
8/7/2016 
46 - 50 
REG 

LF3DP12 
AC3062 
8/5/2016 

8 - 12 
REG 

LF3DP12 
AC3063 
8/5/2016 
16 - 20 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

FIELD MEASURE 
Conductivity (mS/mL) NV 0.356 0.334 0.377 0.422 0.64 0.63 
Dissolved oxygen (mg/L) NV 4.01 1.4 0.08 0.06 2.1 2.48 
Oxidation-Reduction Potential (mV) NV 18.5 19.4 -164.8 -515.4 -98.1 73.3 
pH (STD UNIT) NV 7.24 6.84 7.3 7.6 7.31 7.57 
Temperature (0C) NV 28.4 25.4 25.9 26.1 29.7 28.9 
Turbidity (NTU) NV 1000 1000 1000 1000 26 1000 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2-Dimethylbenzene 20 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dichlorobenzene 75 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dioxane 3.2 100 U U 100 U U 100 U U 100 U U 100 U U 100 U U 
2-Butanone 4200 1.92 J J 0.5 U U 0.5 U U 0.5 U U 0.5 U U 2.44 J J 
Acetone 6300 14.1 1 U U 1 U U 5.57 1 U U 25.8 
Benzene 1 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
c-1,2-Dichloroethene 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.868 J J 0.5 U U 
Carbon Sulfide 700 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chlorethene 1 0.5 U U 0.5 U U 0.5 U U 0.5 U U 7.62 0.5 U U 
Chlorobenzene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chloroform 70 0.5 U U 0.5 U U 0.5 U U 1.56 0.5 U U 2.49 
Dichloromethane 5 1.58 J J 1.3 J J 0.5 U U 1.75 J J 0.5 U U 0.5 U U 
Ethylbenzene 30 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 
m+p-Xylene NV 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Styrene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Toluene 40 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Xylenes-Total 20 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 
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Table 4-19 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 5 of 10) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF3DP12 
AC3064 
8/5/2016 
26 - 30 
REG 

LF3DP12 
AC3065 
8/5/2016 
26 - 30 

FD 

LF3DP12 
AC3066 
8/5/2016 
36 - 40 
REG 

LF3DP12 
AC3067 
8/5/2016 
46 - 50 
REG 

LF3DP13 
AC3068 
8/9/2016 

8 - 12 
REG 

LF3DP13 
AC3069 
8/9/2016 
16 - 20 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

FIELD MEASURE 
Conductivity (mS/mL) NV 0.275 0.275 0.379 0.412 0.234 0.51 
Dissolved oxygen (mg/L) NV 0.2 0.2 0.08 0.05 5.71 0.1 
Oxidation-Reduction Potential (mV) 
pH (STD UNIT) 

NV 
NV 

-36.1 
6.54 

-36.1 -84.6 -266.5 49 -120.4 
6.54 6.9 7.63 7.51 6.71 

Temperature (0C) NV 25.9 25.9 26.3 26.6 28.5 26.4 
Turbidity (NTU) NV 1000 1000 1000 1000 1000 1000 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2-Dimethylbenzene 20 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dichlorobenzene 75 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dioxane 3.2 100 U U 100 U U 100 U U 100 U U 100 U U 100 U U 
2-Butanone 4200 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Acetone 6300 1 U U 1 U U 1 U U 5.94 10.6 Q J 1 UQ U 
Benzene 1 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
c-1,2-Dichloroethene 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Carbon Sulfide 700 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chlorethene 1 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chlorobenzene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chloroform 70 0.5 U U 0.5 U U 1.58 1.39 0.5 U U 0.5 U U 
Dichloromethane 5 0.5 U U 0.5 U U 0.5 U U 0.5 U U 1.09 J J 2.14 J J 
Ethylbenzene 30 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 
m+p-Xylene NV 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Styrene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Toluene 40 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Xylenes-Total 20 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 
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Table 4-19 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 6 of 10) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF3DP13 
AC3070 
8/9/2016 
26 - 30 
REG 

LF3DP13 
AC3071 
8/9/2016 
36 - 40 
REG 

LF3DP13 
AC3072 
8/9/2016 
46 - 50 
REG 

LF3DP14 
AC3073 
8/6/2016 

8 - 12 
REG 

LF3DP14 
AC3074 
8/6/2016 
16 - 20 
REG 

LF3DP14 
AC3075 
8/6/2016 
26 - 30 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

FIELD MEASURE 
Conductivity (mS/mL) NV 0.281 0.28 0.284 0.59 0.55 0.52 
Dissolved oxygen (mg/L) NV 0.15 0.13 0.08 3.63 0.17 0.13 
Oxidation-Reduction Potential (mV) 
pH (STD UNIT) 

NV 
NV 

-53.1 
6.55 

-386.6 -391.3 -38.4 -389.6 -499.3 
6.62 6.72 7.11 7.22 7.29 

Temperature (0C) NV 23.9 24.5 24.5 27.3 25.8 26.3 
Turbidity (NTU) NV 1000 1000 1000 57.8 1000 1000 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2-Dimethylbenzene 20 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dichlorobenzene 75 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dioxane 3.2 100 U U 100 U U 100 U U 100 U U 100 U U 100 U U 
2-Butanone 4200 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Acetone 6300 1 UQ U 1 UQ U 1 UQ U 1 U U 5.14 10.3 
Benzene 1 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
c-1,2-Dichloroethene 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Carbon Sulfide 700 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chlorethene 1 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chlorobenzene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chloroform 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 1.35 2.82 
Dichloromethane 5 1 J J 0.5 U U 1.18 J J 2.04 J J 0.5 U U 1.77 J J 
Ethylbenzene 30 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 
m+p-Xylene NV 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Styrene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Toluene 40 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Xylenes-Total 20 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 
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Table 4-19 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 7 of 10) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF3DP14 
AC3076 
8/6/2016 
36 - 40 
REG 

LF3DP14 
AC3077 
8/6/2016 
36 - 40 

FD 

LF3DP14 
AC3078 
8/6/2016 
46 - 50 
REG 

LF3DP15 
AC3079 
8/6/2016 

8 - 12 
REG 

LF3DP15 
AC3080 
8/6/2016 
16 - 20 
REG 

LF3DP15 
AC3081 
8/6/2016 
26 - 30 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

FIELD MEASURE 
Conductivity (mS/mL) NV 0.404 0.404 0.333 1.29 0.57 0.43 
Dissolved oxygen (mg/L) NV 0.44 0.44 0.08 4.32 3.23 0.13 
Oxidation-Reduction Potential (mV) 
pH (STD UNIT) 

NV 
NV 

-514.8 
7.15 

-514.8 -545.8 -2.3 43.4 -189.5 
7.15 7.84 7.52 7.68 7.25 

Temperature (0C) NV 25.5 25.5 25.8 28.3 29.7 27.7 
Turbidity (NTU) NV 1000 1000 1000 1000 1000 1000 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2-Dimethylbenzene 20 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dichlorobenzene 75 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dioxane 3.2 100 U U 100 U U 100 U U 100 U U 100 U U 100 U U 
2-Butanone 4200 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Acetone 6300 1 U UJ 6.87 J 1 U U 1 U U 11.1 1 UQ U 
Benzene 1 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
c-1,2-Dichloroethene 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Carbon Sulfide 700 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chlorethene 1 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chlorobenzene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chloroform 70 1.28 J 1.88 J 1.65 0.5 U U 1.15 0.5 U U 
Dichloromethane 5 2.59 J J 1.2 J J 1.05 J J 1.41 J J 0.5 U U 2.18 J J 
Ethylbenzene 30 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 
m+p-Xylene NV 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Styrene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Toluene 40 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Xylenes-Total 20 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 
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Table 4-19 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 8 of 10) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF3DP15 
AC3082 
8/6/2016 
36 - 40 
REG 

LF3DP15 
AC3083 
8/6/2016 
46 - 50 
REG 

LF3DP16 
AC3084 
8/7/2016 

8 - 12 
REG 

LF3DP16 
AC3085 
8/7/2016 
16 - 20 
REG 

LF3DP16 
AC3086 
8/7/2016 
26 - 30 
REG 

LF3DP16 
AC3087 
8/7/2016 
36 - 40 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

FIELD MEASURE 
Conductivity (mS/mL) NV 0.451 0.443 1.23 0.43 0.406 0.396 
Dissolved oxygen (mg/L) NV 0.11 0.7 5.79 0.12 0.1 0.08 
Oxidation-Reduction Potential (mV) 
pH (STD UNIT) 

NV 
NV 

-221.4 
7.22 

-516.2 86.3 -12 -98.9 -125.3 
7.43 8.01 7.29 7.11 7.19 

Temperature (0C) NV 27.1 27.6 25.6 24.1 24.9 25.9 
Turbidity (NTU) NV 1000 1000 1000 1000 1000 1000 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 1 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 1 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 0.5 U U 1 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2-Dimethylbenzene 20 0.5 U U 1 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dichlorobenzene 75 0.5 U U 1 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dioxane 3.2 100 U U 200 U U 100 U U 100 U U 100 U U 100 U U 
2-Butanone 4200 3.42 J J 1 U U 1.08 J J 0.5 U U 0.5 U U 0.5 U U 
Acetone 6300 20.9 Q J 10.1 Q J 13.3 Q J 1 UQ U 1 UQ U 1 UQ U 
Benzene 1 0.5 U U 1 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
c-1,2-Dichloroethene 70 0.5 U U 1 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Carbon Sulfide 700 0.5 U U 1 U U 0.559 J J 0.5 U U 0.5 U U 0.5 U U 
Chlorethene 1 0.5 U U 1 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chlorobenzene 100 0.5 U U 1 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chloroform 70 0.5 U U 1 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Dichloromethane 5 0.5 U U 1 U U 0.5 U U 2.27 J J 1.23 J J 2.17 J J 
Ethylbenzene 30 0.5 U U 1 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U U 2 U U 1 U U 1 U U 1 U U 1 U U 
m+p-Xylene NV 0.5 U U 1 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Styrene 100 0.5 U U 1 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 1 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Toluene 40 0.5 U U 1 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 1 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 1 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Xylenes-Total 20 1 U U 2 U U 1 U U 1 U U 1 U U 1 U U 

KN18\LFNAS\LF 1-3\RI\Final\Tables\F_LF3_RI_4-19 xls\Hits\11/1/2018\9:58 AM 



Table 4-19 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 9 of 10) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

LF3DP16 
AC3088 
8/7/2016 
46 - 50 
REG 

LF3DP17 
AC3089 

8/10/2016 
8 - 12 
REG 

LF3DP17 
AC3090 

8/10/2016 
16 - 20 
REG 

LF3DP17 
AC3091 

8/10/2016 
26 - 30 
REG 

LF3DP17 
AC3092 

8/10/2016 
36 - 40 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

FIELD MEASURE 
Conductivity (mS/mL) NV 0.426 0.338 0.331 0.299 0.304 
Dissolved oxygen (mg/L) NV 0.6 0.13 0.86 0.13 0.04 
Oxidation-Reduction Potential (mV) 
pH (STD UNIT) 

NV 
NV 

-396.6 
7.41 

-52.7 -43.1 -41.6 -109.1 
6.71 6.62 6.73 6.79 

Temperature (0C) NV 25.3 25.8 25 24.7 25.1 
Turbidity (NTU) NV 1000 1000 1000 1000 1000 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2-Dimethylbenzene 20 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dichlorobenzene 75 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dioxane 3.2 100 U U 100 U U 100 U U 100 U U 100 U U 
2-Butanone 4200 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Acetone 6300 1 UQ U 7.88 Q J 1 UQ U 1 UQ U 1 UQ U 
Benzene 1 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
c-1,2-Dichloroethene 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Carbon Sulfide 700 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chlorethene 1 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chlorobenzene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chloroform 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Dichloromethane 5 2.13 J J 2.38 J J 2.72 J J 1.09 J J 4.67 J J 
Ethylbenzene 30 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U U 1 U U 1 U U 1 U U 1 U U 
m+p-Xylene NV 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Styrene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Toluene 40 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Xylenes-Total 20 1 U U 1 U U 1 U U 1 U U 1 U U 
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Table 4-19 

Organic Compounds Detected in DPT Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 10 of 10) 

Location Code 
Sample ID 

Sample Date 
Depth 

Sample Purpose 

Parameter GCTL 

Conductivity (mS/mL) NV 
Dissolved oxygen (mg/L) NV 
Oxidation-Reduction Potential (mV) NV 
pH (STD UNIT) NV 
Temperature (0C) NV 
Turbidity (NTU) NV 

1,1,2-Trichloroethylene 3 
1,2,4-Trichlorobenzene 70 
1,2,4-Trimethylbenzene 10 
1,2-Dimethylbenzene 20 
1,4-Dichlorobenzene 75 
1,4-Dioxane 3.2 
2-Butanone 4200 
Acetone 6300 
Benzene 1 
c-1,2-Dichloroethene 70 
Carbon Sulfide 700 
Chlorethene 1 
Chlorobenzene 100 
Chloroform 70 
Dichloromethane 5 
Ethylbenzene 30 
Hexachlorbutadiene 0.4 
m+p-Xylene NV 
Styrene 100 
Tetrachloroethylene (PCE) 3 
Toluene 40 
trans-1,2-dichloroethene 100 
Trichlorofluoromethane 2100 
Xylenes-Total 20 

VOLATILES (µg/L) 

FIELD MEASURE 
Result 

Lab 
Qual 

Val 
Qual 

0.349 
0.04 

-468.9 
6.97 
25 

1000 

0.5 U U 
0.5 U U 
0.5 U U 
0.5 U U 
0.5 U U
100 U U 
0.5 U U 
1  UQ  U  

0.5 U U 
0.5 U U 
0.5 U U 
0.5 U U 
0.5 U U 
0.5 U U 
2.53 J J 
0.5 U U 
1 U U 

0.5 U U
0.5 U U 
0.5 U U
0.5 U U 
0.5 U U 
0.5 U U 
1 U U 

REG 
46 - 50 

8/10/2016 
AC3093 

LF3DP17 

Notes: 
Bold and shaded cells - above GCTL. 
0C - Degrees Celsius. 
DPT - Direct-push technology. 

FD - Field duplicate sample. 
GCTL - Florida Department of Environmental Protection groundwater cleanup target level. 
J - Estimated result detected above method detection limit but below

 reporting limit. LQ - Laboratory qualifier. 
µg/L - Micrograms per liter. 
µS/cm - MicroSiemens per centimeter. 
mg/L - Milligrams per liter. 
mV - MilliVolts. 
NE - Not established. 
NTU - Nephelometric turbidity units. 
NV - No value. 
PCBs - Polychlorinated biphenyls. 
R - Analytical results are rejected due to laboratory quality assurance/qualilty control error. 
REG - Regular sample. 
U - Compound not detected above reporting limit; quantitation

 limit given. UJ - The compound/analyte was analyzed for but not detected 

above the associated reporting limit. UQ - Nondetect with a noncompliant quality control result. 
VQ - Validation qualifier. 
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Table 4-20 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 1 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF3DW01 
AC3107 

9/13/2016 
REG 

LF3DW02 
AC3108 

8/31/2016 
REG 

LF3DW03 
AC3109 

8/31/2016 
REG 

LF3DW04 
AC3110 

9/29/2016 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

FIELD MEASUREMENT 
Conductivity (mS/mL) NV 0.367 0.32 0.289 0.392 
Dissolved oxygen (mg/L) NV 0.37 0.23 0.14 0.1 
Oxidation-Reduction Potential (mV) NV 37.3 90.8 27.8 -166.1 
pH (STD UNIT) NV 6.67 6.56 6.61 6.73 
Temperature (0C) NV 24.1 23 23.7 25 
Turbidity (NTU) NV 3.5 2.75 4.5 13 

GEN CHEMISTRY 
Alkalinity, Total (µg/L) NV 153000 106000 93000 122000 
Ammonia (mg/L) 2.8 0.47 0.68 0.18 0.35 
Chloride (µg/L) 250000 25300 26800 20700 20200 
Fluoride (µg/L) 2000 135 J J 410 87 J J 230 
Nitrite (mg/L) 1 0.1 U U 0.1 U U 0.1 U UJ 0.1 U U 
Nitrogen, Nitrate (as N) (mg/L) 10 0.2 U U 0.2 U U 0.2 U U 0.2 U U 
Phosphate (mg/L) NV 0.438 0.396 0.369 0.647 
Phosphorus, Total Orthophosphate 
(as PO4) (mg/L) 

NV 0.344 0.258 0.294 0.924 

Sulfate 250 0.2 U U 0.2 U U 0.2 U U 27.3 
Total Dissolved Solids (mg/L) NV 214 210 176 213 
Total Suspended Solids (mg/L) NV 8 5 U U 11 38 

METHANE (µg/L) 
Ethane NV 0.22 U U 0.22 U U 0.22 U U 0.18 J J 
Ethene NV 0.29 U U 0.583 J J 0.29 U U 0.29 U U 
Methane NV 613 1210 1080 408 

PAH (µg/L) 
1-Methyl Naphthalene 28 0.111 U U 0.1 U U 0.101 U U 0.1 U U 
2-Methylnaphthalene 28 0.111 U U 0.1 U U 0.101 U U 0.1 U U 
Acenaphthene 20 0.056 U U 0.05 U U 0.051 U U 0.05 U U 
Acenaphthylene 210 0.111 U U 0.1 U U 0.101 U U 0.1 U U 
Anthracene 2100 0.111 U U 0.1 U U 0.101 U U 0.1 U U 
Benzo(a)anthracene 0.05 0.056 U U 0.05 U U 0.051 U U 0.05 U U 
Benzo(a)pyrene 0.2 0.056 U U 0.05 U U 0.051 U U 0.05 U U 
Benzo(b)fluoranthene 0.05 0.056 U U 0.05 U U 0.051 U U 0.05 U U 
Benzo(g,h,i)perylene 210 0.056 U U 0.05 U U 0.051 U U 0.05 U U 
Benzo(k)fluoranthene 0.5 0.056 U U 0.05 U U 0.051 U U 0.05 U U 
Chrysene 4.8 0.056 U U 0.05 U U 0.051 U U 0.05 U U 
Dibenz(a,h)anthracene 0.005 0.056 U U 0.05 U U 0.051 U U 0.05 U U 
Fluoranthene 280 0.056 U U 0.014 J J 0.051 U U 0.05 U U 
Fluorene 280 0.111 U U 0.1 U U 0.101 U U 0.1 U U 
Indeno(1,2,3-c,d)pyrene 0.05 0.056 U U 0.05 U U 0.051 U U 0.05 U U 
Naphthalene 14 0.035 J U 0.018 J J 0.023 J J 0.03 J J 
Phenanthrene 210 0.029 J J 0.05 U U 0.051 U U 0.05 U U 
Pyrene 210 0.056 U U 0.05 U U 0.051 U U 0.05 U U 
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Table 4-20 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 2 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF3DW01 
AC3107 

9/13/2016 
REG 

LF3DW02 
AC3108 

8/31/2016 
REG 

LF3DW03 
AC3109 

8/31/2016 
REG 

LF3DW04 
AC3110 

9/29/2016 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

PCBS (µg/L) 
Aroclor-1254 0.5 0.4 U U 0.4 U U 0.404 U U 0.4 U U 
Aroclor-1260 0.5 0.4 U U 0.4 U U 0.404 U U 0.4 U U 

PESTICIDES (µg/L) 
4,4'-DDD 0.1 0.004 U U 0.004 U U 0.00404 U U 0.004 U U 
4,4'-DDE 0.1 0.004 U U 0.004 U U 0.00404 U U 0.004 U U 
4,4'-DDT 0.1 0.004 U U 0.004 U U 0.00404 U U 0.004 U U 
Aldrin 0.002 0.004 U U 0.004 U U 0.00404 U U 0.004 U U 
beta-BHC 0.02 0.004 U U 0.004 U U 0.00404 U U 0.004 U U 
Chlordane, alpha- NV 0.004 U U 0.004 U U 0.00404 U U 0.004 U U 
Chlordane, gamma- NV 0.004 U U 0.012 JP J 0.00359 JP J 0.004 U U 
Dieldrin 0.002 0.004 U U 0.004 U U 0.00404 U U 0.004 U U 
Endosulfan I 42 0.004 U U 0.004 U U 0.00404 U U 0.004 U U 
Endosulfan II 42 0.025 J J 0.023 JP J 0.016 JP J 0.025 J J 
Endosulfan Sulfate 42 0.008 U U 0.008 U U 0.00808 U U 0.008 U U 
Endrin 2 0.004 U U 0.004 U U 0.00404 U U 0.004 U U 
Endrin Aldehyde NV 0.008 U U 0.008 U U 0.00808 U U 0.008 U U 
Endrin Ketone NV 0.004 U U 0.004 U U 0.00404 U U 0.004 U U 
Heptachlor Epoxide 0.2 0.004 U U 0.004 U U 0.00404 U U 0.004 U U 
Hexachlorane 0.2 0.004 U U 0.004 U U 0.00404 U U 0.004 U U 
Methoxychlor 40 0.01 U U 0.01 U U 0.01 U U 0.01 U U 

SEMIVOLATILES (µg/L) 
1,2,4-Trichlorobenzene 70 1 U U 1.04 UQ UJ 1.02 UQ UJ 1.02 U U 
2-Chlorophenol 35 1 U U 1.04 U U 1.02 U U 1.02 U U 
2-Cresol 35 1 U U 1.04 U U 1.02 U U 1.02 U U 
4-Nitrophenol 56 5 U U 5.21 U U 5.1 U U 5.1 U U 
Benzoic Acid 28000 5 U U 5.21 UQ UJ 5.1 UQ UJ 5.1 U U 
Benzyl Butyl Phthalate 140 0.5 U U 0.521 U U 0.51 U U 0.51 U U 
Bis(2-Ethylhexyl)phthalate 6 0.5 U U 0.521 U U 0.51 U U 0.51 U U 
Carbazole 1.8 1 U U 1.04 U U 1.02 U U 1.02 U U 
Dibenzofuran 28 1 U U 1.04 U U 1.02 U U 1.02 U U 
Dibutyl Phthalate 700 1 U U 1.04 U U 1.02 U U 1.02 U U 
Dichlorobenzidine 0.08 1 U U 1.04 U U 1.02 U U 1.02 U U 
Diethyl Phthalate 5600 1 U U 1.04 U U 1.02 U U 1.02 U U 
Dimethyl Phthalate 70000 1 U U 1.04 U U 1.02 U U 1.02 U U 
Di-n-octylphthalate 140 0.5 U U 0.521 U U 0.51 U U 0.51 U U 
Hexachlorbutadiene 0.4 1 U U 1.04 UQ UJ 1.02 UQ UJ 1.02 U U 
Hexachlorocyclopentadiene 50 5 U U 5.21 UQ UJ 5.1 UQ UJ 5.1 U U 
Hexachloroethane 2.5 1 U U 1.04 UQ UJ 1.02 UQ UJ 1.02 U U 
Nitrobenzene 3.5 1 U U 1.04 U U 1.02 U U 1.02 U U 
Phenol Alcohol 10 1 U U 1.04 U U 1.02 U U 1.02 U U 
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Table 4-20 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 3 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF3DW01 
AC3107 

9/13/2016 
REG 

LF3DW02 
AC3108 

8/31/2016 
REG 

LF3DW03 
AC3109 

8/31/2016 
REG 

LF3DW04 
AC3110 

9/29/2016 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

TRPH (µg/L) 
TRPH 5000 425 UQ UJ 181 J J 434 U U 434 U U 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2-Dimethylbenzene 20 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dichlorobenzene 75 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dioxane 3.2 100 U U 100 U U 100 U U 100 U U 
2-Butanone 4200 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Acetone 6300 1 U U 1 U U 1 U U 1 U U 
Benzene 1 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
c-1,2-Dichloroethene 70 0.5 U U 134 0.918 J J 0.5 U U 
Carbon Sulfide 700 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chlorethene 1 0.5 U U 0.507 J J 0.5 U U 0.5 U U 
Chlorobenzene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chloroform 70 0.5 U U 0.5 U U 0.5 U U 1.14 
Dichloromethane 5 0.5 U U 1.05 J J 0.5 U U 0.5 U U 
Ethylbenzene 30 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U U 1 U U 1 U U 1 U U 
m+p-Xylene NV 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Styrene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Toluene 40 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Xylenes-Total 20 1 U U 1 U U 1 U U 1 U U 
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Table 4-20 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 4 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF3DW05 
AC3111 

9/29/2016 
REG 

LF3MW01 
AC3094 

9/12/2016 
REG 

LF3MW01 
AC3095 

9/12/2016 
FD 

LF3MW02 
AC3096 
9/8/2016 

REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

FIELD MEASUREMENT 
Conductivity (mS/mL) NV 0.493 0.268 0.268 0.59 
Dissolved oxygen (mg/L) NV 0.1 0.51 0.51 2.11 
Oxidation-Reduction Potential (mV) NV -174.5 49.9 49.9 20 
pH (STD UNIT) NV 7.5 6.41 6.41 6.86 
Temperature (0C) NV 23.5 25.6 25.6 26.5 
Turbidity (NTU) NV 17  9  9  8  

GEN CHEMISTRY 
Alkalinity, Total (µg/L) NV 116000 97300 103000 232000 
Ammonia (mg/L) 2.8 0.31 0.37 J 0.25 J 0.2 U 
Chloride (µg/L) 250000 35900 17400 J 23800 J 43700 
Fluoride (µg/L) 2000 535 594 561 100 U U 
Nitrite (mg/L) 1 0.1 U U 0.1 U U 0.1 U U 0.1 U U 
Nitrogen, Nitrate (as N) (mg/L) 10 0.2 U U 0.2 U U 0.2 U U 0.1 J J 
Phosphate (mg/L) NV 0.117 0.284 0.277 0.069 
Phosphorus, Total Orthophosphate 
(as PO4) (mg/L) 

NV 0.235 0.211 0.195 J J 0.05 U U 

Sulfate 250 119 0.219 0.234 1.19 
Total Dissolved Solids (mg/L) NV 333 168 170 331 
Total Suspended Solids (mg/L) NV 12 5 U U 5 U U 5 

METHANE (µg/L) 
Ethane NV 0.617 J J 0.22 U U 0.22 U U 0.22 U U 
Ethene NV 0.455 J J 0.29 U U 0.29 U U 0.29 U U 
Methane NV 29.7 510 499 295 

PAH (µg/L) 
1-Methyl Naphthalene 28 0.1 U U 0.102 U 0.1 U 0.1 U U 
2-Methylnaphthalene 28 0.1 U U 0.102 U 0.1 U 0.1 U U 
Acenaphthene 20 0.05 U U 0.051 U 0.05 U 0.05 U U 
Acenaphthylene 210 0.1 U U 0.102 U 0.1 U 0.1 U U 
Anthracene 2100 0.1 U U 0.102 U 0.1 U 0.1 U U 
Benzo(a)anthracene 0.05 0.038 J J 0.051 U 0.05 U 0.05 U U 
Benzo(a)pyrene 0.2 0.031 J J 0.051 U 0.05 U 0.05 U U 
Benzo(b)fluoranthene 0.05 0.032 J J 0.051 U 0.05 U 0.05 U U 
Benzo(g,h,i)perylene 210 0.037 J J 0.051 U 0.05 U 0.05 U U 
Benzo(k)fluoranthene 0.5 0.037 J J 0.051 U 0.05 U 0.05 U U 
Chrysene 4.8 0.038 J J 0.051 U 0.05 U 0.05 U U 
Dibenz(a,h)anthracene 0.005 0.03 J J 0.051 U 0.05 U 0.05 U U 
Fluoranthene 280 0.026 J J 0.051 U 0.05 U 0.05 U U 
Fluorene 280 0.1 U U 0.102 U 0.1 U 0.1 U U 
Indeno(1,2,3-c,d)pyrene 0.05 0.044 J J 0.051 U 0.05 U 0.05 U U 
Naphthalene 14 0.051 J J 0.024 J U 0.017 J U 0.05 U U 
Phenanthrene 210 0.025 J J 0.051 U 0.05 U 0.05 U U 
Pyrene 210 0.028 J J 0.051 U 0.05 U 0.05 U U 
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Table 4-20 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 5 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

Parameter GCTL 

Aroclor-1254 0.5 
Aroclor-1260 0.5 

4,4'-DDD 0.1 
4,4'-DDE 0.1 
4,4'-DDT 0.1 
Aldrin 0.002 
beta-BHC 0.02 
Chlordane, alpha- NV 
Chlordane, gamma- NV 
Dieldrin 0.002 
Endosulfan I 42 
Endosulfan II 42 
Endosulfan Sulfate 42 
Endrin 2 
Endrin Aldehyde NV 
Endrin Ketone NV 
Heptachlor Epoxide 0.2 
Hexachlorane 0.2 
Methoxychlor 40 

1,2,4-Trichlorobenzene 70 
2-Chlorophenol 35 
2-Cresol 35 
4-Nitrophenol 56 
Benzoic Acid 28000 
Benzyl Butyl Phthalate 140 
Bis(2-Ethylhexyl)phthalate 6 
Carbazole 1.8 
Dibenzofuran 28 
Dibutyl Phthalate 700 
Dichlorobenzidine 0.08 
Diethyl Phthalate 5600 
Dimethyl Phthalate 70000 
Di-n-octylphthalate 140 
Hexachlorbutadiene 0.4 
Hexachlorocyclopentadiene 50 
Hexachloroethane 2.5 
Nitrobenzene 3.5 
Phenol Alcohol 10 

SEMIVOLATILES (µg/L) 

PESTICIDES (µg/L) 

PCBS (µg/L) 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

REG FD REG 
9/29/2016 

REG 
9/12/2016 9/12/2016 9/8/2016 

AC3096AC3111 AC3094 AC3095 
LF3MW01 LF3MW02LF3DW05 LF3MW01 

0.4 U U 0.4 U 0.4 U 0.4 U U 
0.4 U U 0.4 U 0.4 U 0.4 U U 

0.004 U U 0.004 U U 0.004 U U 0.004 UQ U 
0.004 U U 0.004 U U 0.004 U U 0.004 UQ U 
0.004 U U 0.004 U U 0.004 U U 0.004 UQ U 
0.004 U U 0.004 U U 0.004 U U 0.004 UQ U 
0.004 U U 0.004 U U 0.004 U U 0.004 UQ U 
0.004 U U 0.004 U U 0.004 U U 0.004 UQ U 
0.004 U U 0.004 U U 0.004 U U 0.004 UQ U 
0.004 U U 0.004 U U 0.004 U U 0.004 UQ U 
0.004 U U 0.004 U U 0.004 U U 0.004 UQ U 
0.029 J J 0.023 J J 0.013 JP J 0.018 JQ J 
0.008 U U 0.008 U U 0.008 U U 0.008 UQ U 
0.004 U U 0.004 U U 0.004 U U 0.004 UQ U 
0.008 U U 0.008 U U 0.008 U U 0.008 UQ U 
0.004 U U 0.004 U U 0.004 U U 0.004 UQ U 
0.004 U U 0.004 U U 0.004 U U 0.004 UQ U 
0.004 U U 0.004 U U 0.004 U U 0.004 UQ U 
0.01 U U 0.01 U U 0.01 U U 0.01 UQ U 

1.02 U U 1.02 U 1.04 U 1 U U 
1.02 U U 1.02 U 1.04 U 1 U U 
1.02 U U 1.02 U 1.04 U 1 U U 
5.1 U U 5.1 U 5.21 U 5 U U 
5.1 U U 5.1 U 5.21 U 2.07 J J 
0.51 U U 0.51 U 0.521 U 0.5 U U 
0.51 U U 0.51 U 0.521 U 0.5 U U 
1.02 U U 1.02 U 1.04 U 1 U U 
1.02 U U 1.02 U 1.04 U 1 U U 
1.02 U U 1.02 U 1.04 U 1 U U 
1.02 U U 1.02 U 1.04 U 1 U U 
1.02 U U 1.02 U 1.04 U 1 U U 
1.02 U U 1.02 U 1.04 U 1 U U 
0.51 U U 0.51 U 0.521 U 0.5 U U 
1.02 U U 1.02 U 1.04 U 1 U U 
5.1 U U 5.1 U 5.21 U 5 U U 
1.02 U U 1.02 U 1.04 U 1 U U 
1.02 U U 1.02 U 1.04 U 1 U U 
1.02 U U 1.02 U 1.04 U 1 U U 
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Table 4-20 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 6 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

Parameter GCTL 

TRPH 5000 

1,1,2-Trichloroethylene 3 
1,2,4-Trichlorobenzene 70 
1,2,4-Trimethylbenzene 10 
1,2-Dimethylbenzene 20 
1,4-Dichlorobenzene 75 
1,4-Dioxane 3.2 
2-Butanone 4200 
Acetone 6300 
Benzene 1 
c-1,2-Dichloroethene 70 
Carbon Sulfide 700 
Chlorethene 1 
Chlorobenzene 100 
Chloroform 70 
Dichloromethane 5 
Ethylbenzene 30 
Hexachlorbutadiene 0.4 
m+p-Xylene NV 
Styrene 100 
Tetrachloroethylene (PCE) 3 
Toluene 40 
trans-1,2-dichloroethene 100 
Trichlorofluoromethane 2100 
Xylenes-Total 20 

VOLATILES (µg/L) 

TRPH (µg/L) 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

REG FD REG 
9/29/2016 

REG 
9/12/2016 9/12/2016 9/8/2016 

AC3096AC3111 AC3094 AC3095 
LF3MW01 LF3MW02LF3DW05 LF3MW01 

157 J J 425 UQ UJ 425 UQ UJ 125 JQ J 

0.5 U U 0.5 U 0.5 U 0.5 U U 
0.5 U U 0.5 U 0.5 U 0.5 U U 
0.5 U U 0.5 U 0.5 U 0.5 U U 
0.5 U U 0.5 U 0.5 U 0.5 U U 
0.5 U U 0.5 U 0.5 U 0.5 U U 
100 U U 100 U 100 U 100 U U 
0.5 U U 0.5 U 0.5 U 0.5 U U 
1 U U 1 U 1 U 1 U U 

0.5 U U 0.5 U 0.5 U 0.5 U U 
0.5 U U 0.5 U 0.5 U 0.5 U U 
1.59 0.5 U 0.5 U 0.5 U U 
0.5 U U 0.5 U 0.5 U 0.5 U U 
0.5 U U 0.5 U 0.5 U 0.5 U U 

0.865 J J 0.5 U 0.5 U 0.5 U U 
0.5 U U 0.5 U 0.5 U 0.5 U U 
0.5 U U 0.5 U 0.5 U 0.5 U U 
1 U U 1 U 1 U 1 U U 

0.5 U U 0.5 U 0.5 U 0.5 U U 
0.5 U U 0.5 U 0.5 U 0.5 U U 
0.5 U U 0.5 U 0.5 U 0.5 U U 

0.691 J J 0.5 U 0.5 U 0.5 U U 
0.5 U U 0.5 U 0.5 U 0.5 U U 
0.5 U U 0.5 U 0.5 U 0.5 U U 
1 U U 1 U 1 U 1 U U 
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Table 4-20 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 7 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

Parameter GCTL 

Conductivity (mS/mL) NV 
Dissolved oxygen (mg/L) NV 
Oxidation-Reduction Potential (mV) NV 
pH (STD UNIT) NV 
Temperature (0C) NV 
Turbidity (NTU) NV 

Alkalinity, Total (µg/L) NV 
Ammonia (mg/L) 2.8 
Chloride (µg/L) 250000 
Fluoride (µg/L) 2000 
Nitrite (mg/L) 1 
Nitrogen, Nitrate (as N) (mg/L) 10 
Phosphate (mg/L) NV 
Phosphorus, Total Orthophosphate 
(as PO4) (mg/L) 

NV 

Sulfate 250 
Total Dissolved Solids (mg/L) NV 
Total Suspended Solids (mg/L) NV 

Ethane NV 
Ethene NV 
Methane NV 

1-Methyl Naphthalene 28 
2-Methylnaphthalene 28 
Acenaphthene 20 
Acenaphthylene 210 
Anthracene 2100 
Benzo(a)anthracene 0.05 
Benzo(a)pyrene 0.2 
Benzo(b)fluoranthene 0.05 
Benzo(g,h,i)perylene 210 
Benzo(k)fluoranthene 0.5 
Chrysene 4.8 
Dibenz(a,h)anthracene 0.005 
Fluoranthene 280 
Fluorene 280 
Indeno(1,2,3-c,d)pyrene 0.05 
Naphthalene 14 
Phenanthrene 210 
Pyrene 210 

PAH (µg/L) 

METHANE (µg/L) 

GEN CHEMISTRY 

FIELD MEASUREMENT 
Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

0.72 0.79 0.475 0.55 
1.69 0.31 4.3 0.23 
65.1 33.7 32 -58.3 
6.64 6.5 6.32 6.44 
24.5 25.3 25.2 25.2 
40 47 6 6 

242000 141000 138000 114000 
0.43 0.32 0.92 0.3 

69400 139000 45400 84800 
143 J J 118 J J 431 100 U U 
0.1 U U 0.1 U U 0.1 U U 0.1 U U 

0.111 J J 0.103 J J 0.2 U U 0.2 U U 
0.146 0.012 J J 0.04 U U 0.168 

0.05 U U 0.05 U U 0.05 U U 0.064 J J 

11.5 13.9 1.34 0.109 J J 
460 480 261 394 
5  U  U  6  7  34  

0.22 U U 0.22 U U 0.22 U U 1.04 
0.29 U U 0.29 U U 0.29 U U 6.22 
1.09 U U 7.42 22.9 2310 

0.1 U U 0.111 U U 0.102 U U 0.043 J J 
0.1 U U 0.111 U U 0.102 U U 0.069 J J 
0.05 U U 0.056 U U 0.051 U U 0.052 U U 
0.1 U U 0.111 U U 0.102 U U 0.103 U U 
0.1 U U 0.111 U U 0.102 U U 0.103 U U 
0.05 U U 0.056 U U 0.051 U U 0.052 U U 
0.05 U U 0.056 U U 0.051 U U 0.052 U U 
0.05 U U 0.056 U U 0.051 U U 0.052 U U 
0.05 U U 0.056 U U 0.051 U U 0.052 U U 
0.05 U U 0.056 U U 0.051 U U 0.052 U U 
0.05 U U 0.056 U U 0.051 U U 0.052 U U 
0.05 U U 0.056 U U 0.051 U U 0.052 U U 
0.05 U U 0.056 U U 0.051 U U 0.052 U U 
0.1 U U 0.111 U U 0.102 U U 0.103 U U 
0.05 U U 0.056 U U 0.051 U U 0.052 U U 
0.035 J U 0.067 J J 0.039 J J 0.039 J J 
0.013 J J 0.056 U U 0.051 U U 0.052 U U 
0.05 U U 0.056 U U 0.051 U U 0.052 U U 

REGREG REG REG 
9/13/2016 9/13/2016 8/31/2016 8/30/2016 
AC3097 AC3098 AC3099 AC3100 

LF3MW03 LF3MW04 LF3MW05 LF3MW06 
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Table 4-20 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 8 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

Parameter GCTL 

Aroclor-1254 0.5 
Aroclor-1260 0.5 

4,4'-DDD 0.1 
4,4'-DDE 0.1 
4,4'-DDT 0.1 
Aldrin 0.002 
beta-BHC 0.02 
Chlordane, alpha- NV 
Chlordane, gamma- NV 
Dieldrin 0.002 
Endosulfan I 42 
Endosulfan II 42 
Endosulfan Sulfate 42 
Endrin 2 
Endrin Aldehyde NV 
Endrin Ketone NV 
Heptachlor Epoxide 0.2 
Hexachlorane 0.2 
Methoxychlor 40 

1,2,4-Trichlorobenzene 70 
2-Chlorophenol 35 
2-Cresol 35 
4-Nitrophenol 56 
Benzoic Acid 28000 
Benzyl Butyl Phthalate 140 
Bis(2-Ethylhexyl)phthalate 6 
Carbazole 1.8 
Dibenzofuran 28 
Dibutyl Phthalate 700 
Dichlorobenzidine 0.08 
Diethyl Phthalate 5600 
Dimethyl Phthalate 70000 
Di-n-octylphthalate 140 
Hexachlorbutadiene 0.4 
Hexachlorocyclopentadiene 50 
Hexachloroethane 2.5 
Nitrobenzene 3.5 
Phenol Alcohol 10 

SEMIVOLATILES (µg/L) 

PESTICIDES (µg/L) 

PCBS (µg/L) 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

REGREG REG REG 
9/13/2016 9/13/2016 8/31/2016 8/30/2016 
AC3097 AC3098 AC3099 AC3100 

LF3MW03 LF3MW04 LF3MW05 LF3MW06 

0.426 U U 0.4 U U 0.408 U U 0.408 U U 
0.426 U U 0.4 U U 0.408 U U 0.408 U U 

0.00426 U U 0.004 U U 0.00408 U U 0.00408 U U 
0.00426 U U 0.004 U U 0.00408 U U 0.0035 JP J 
0.00426 U U 0.004 U U 0.00408 U U 0.00408 U U 
0.00426 U U 0.004 U U 0.00408 U U 0.00408 U U 
0.00426 U U 0.004 U U 0.00408 U U 0.00408 U U 
0.00426 U U 0.004 U U 0.00408 U U 0.00408 U U 
0.00426 U U 0.004 U U 0.00666 JP J 0.046 JP J 
0.00426 U U 0.004 U U 0.00408 U U 0.00408 U U 
0.00426 U U 0.004 U U 0.00408 U U 0.00408 U U 
0.015 JP J 0.041 J J 0.095 J J 0.045 J J 

0.00851 U U 0.008 U U 0.00816 U U 0.00816 U U 
0.00426 U U 0.004 U U 0.00408 U U 0.00408 U U 
0.00851 U U 0.008 U U 0.00816 U U 0.00816 U U 
0.00426 U U 0.004 U U 0.00408 U U 0.00408 U U 
0.00426 U U 0.004 U U 0.00408 U U 0.00408 U U 
0.00426 U U 0.004 U U 0.00408 U U 0.00408 U U 
0.011 U U 0.01 U U 0.01 U U 0.01 U U 

1.06 U U 1.06 U U 1.06 UQ UJ 1.03 U U 
1.06 U U 1.06 U U 1.06 U U 1.03 U U 
1.06 U U 1.06 U U 1.06 U U 1.03 U U 
5.32 U U 5.32 U U 5.32 U U 5.15 U U 
5.32 U U 5.32 U U 5.32 UQ UJ 5.15 U U 
0.532 U U 0.532 U U 0.532 U U 0.515 U U 
0.532 U U 0.532 U U 0.532 U U 0.462 J J 
1.06 U U 1.06 U U 1.06 U U 1.03 U U 
1.06 U U 1.06 U U 1.06 U U 1.03 U U 
1.06 U U 1.06 U U 1.06 U U 1.03 U U 
1.06 U U 1.06 U U 1.06 U U 1.03 U U 
1.06 U U 1.06 U U 1.06 U U 1.03 U U 
1.06 U U 1.06 U U 1.06 U U 1.03 U U 
0.532 U U 0.532 U U 0.532 U U 0.515 U U 
1.06 U U 1.06 U U 1.06 UQ UJ 1.03 U U 
5.32 U U 5.32 U U 5.32 UQ UJ 5.15 UQ UJ 
1.06 U U 1.06 U U 1.06 UQ UJ 1.03 U U 
1.06 U U 1.06 U U 1.06 U U 1.03 U U 
1.06 U U 1.06 U U 1.06 U U 1.03 U U 
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Table 4-20 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 9 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF3MW03 
AC3097 

9/13/2016 
REG 

LF3MW04 
AC3098 

9/13/2016 
REG 

LF3MW05 
AC3099 

8/31/2016 
REG 

LF3MW06 
AC3100 

8/30/2016 
REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

TRPH (µg/L) 
TRPH 5000 429 UQ UJ 425 UQ UJ 122 J J 489 U U 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 0.5 U U 0.5 U U 50 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 0.5 U U 0.5 U U 50 U U 
1,2,4-Trimethylbenzene 10 0.5 U U 0.5 U U 0.5 U U 50 U U 
1,2-Dimethylbenzene 20 0.5 U U 0.5 U U 0.5 U U 50 U U 
1,4-Dichlorobenzene 75 0.5 U U 0.5 U U 0.5 U U 50 U U 
1,4-Dioxane 3.2 100 U U 100 U U 100 U U 10000 U U 
2-Butanone 4200 0.5 U U 0.5 U U 0.5 U U 50 U U 
Acetone 6300 1  U  U  1  U  U  1  U  U  100  U  U  
Benzene 1 0.5 U U 0.5 U U 0.5 U U 50 U U 
c-1,2-Dichloroethene 70 0.5 U U 0.5 U U 0.5 U U 11200 
Carbon Sulfide 700 0.5 U U 0.5 U U 0.5 U U 50 U U 
Chlorethene 1 0.5 U U 0.5 U U 0.5 U U 141 
Chlorobenzene 100 0.5 U U 0.5 U U 0.5 U U 50 U U 
Chloroform 70 0.5 U U 0.5 U U 0.5 U U 50 U U 
Dichloromethane 5 1.27 J J 0.5 U U 0.5 U U 50 U U 
Ethylbenzene 30 0.5 U U 0.5 U U 0.5 U U 50 U U 
Hexachlorbutadiene 0.4 1  U  U  1  U  U  1  U  U  100  U  U  
m+p-Xylene NV 0.5 U U 0.5 U U 0.5 U U 50 U U 
Styrene 100 0.5 U U 0.5 U U 0.5 U U 50 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 0.5 U U 0.5 U U 50 U U 
Toluene 40 0.5 U U 0.5 U U 0.5 U U 50 U U 
trans-1,2-dichloroethene 100 0.5 U U 0.5 U U 0.5 U U 1550 
Trichlorofluoromethane 2100 0.5 U U 0.5 U U 0.5 U U 50 U U 
Xylenes-Total 20 1  U  U  1  U  U  1  U  U  100  U  U  
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Table 4-20 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 10 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

Parameter GCTL 

Conductivity (mS/mL) NV 
Dissolved oxygen (mg/L) NV 
Oxidation-Reduction Potential (mV) NV 
pH (STD UNIT) NV 
Temperature (0C) NV 
Turbidity (NTU) NV 

Alkalinity, Total (µg/L) NV 
Ammonia (mg/L) 2.8 
Chloride (µg/L) 250000 
Fluoride (µg/L) 2000 
Nitrite (mg/L) 1 
Nitrogen, Nitrate (as N) (mg/L) 10 
Phosphate (mg/L) NV 
Phosphorus, Total Orthophosphate 
(as PO4) (mg/L) 

NV 

Sulfate 250 
Total Dissolved Solids (mg/L) NV 
Total Suspended Solids (mg/L) NV 

Ethane NV 
Ethene NV 
Methane NV 

1-Methyl Naphthalene 28 
2-Methylnaphthalene 28 
Acenaphthene 20 
Acenaphthylene 210 
Anthracene 2100 
Benzo(a)anthracene 0.05 
Benzo(a)pyrene 0.2 
Benzo(b)fluoranthene 0.05 
Benzo(g,h,i)perylene 210 
Benzo(k)fluoranthene 0.5 
Chrysene 4.8 
Dibenz(a,h)anthracene 0.005 
Fluoranthene 280 
Fluorene 280 
Indeno(1,2,3-c,d)pyrene 0.05 
Naphthalene 14 
Phenanthrene 210 
Pyrene 210 

PAH (µg/L) 

METHANE (µg/L) 

GEN CHEMISTRY 

FIELD MEASUREMENT 
Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

0.78 0.04 0.04 0.485 
1.29 6.8 6.8 0.33 
37.3 287.5 287.5 1.4 
6.49 5.14 5.14 6.16 
23.6 25.5 25.5 24.5 
5.8 7 7 144 

166000 200000 213000 164000 
0.18 0.56 0.26 0.41 J 

226000 56900 61100 31900 
120 J J 149 J J 143 J J 128 J J 
0.1 U U 0.1 U U 0.1 U U 0.1 U U 
0.2 U U 0.166 J J 0.142 J J 0.2 U U 

0.038 J J 0.126 0.144 0.081 

0.119 J J 0.067 J J 0.05 U U 0.05 U U 

2.2 32.7 19.6 0.342 
530 339 349 281 
8 8 23 18 

0.22 U U 0.22 U U 0.22 U U 0.22 U U 
0.29 U U 0.29 U U 0.29 U U 0.29 U U 
773 504 665 1340 

0.114 U U 0.109 U U 0.111 U U 0.104 U U 
0.114 U U 0.109 U U 0.111 U U 0.104 U U 
0.057 U U 0.054 U U 0.056 U U 0.052 U U 
0.114 U U 0.109 U U 0.111 U U 0.104 U U 
0.114 U U 0.109 U U 0.111 U U 0.104 U U 
0.057 U U 0.054 U U 0.056 U U 0.052 U U 
0.057 U U 0.054 U U 0.056 U U 0.052 U U 
0.057 U U 0.054 U U 0.056 U U 0.052 U U 
0.057 U U 0.054 U U 0.056 U U 0.052 U U 
0.057 U U 0.054 U U 0.056 U U 0.052 U U 
0.057 U U 0.054 U U 0.056 U U 0.052 U U 
0.057 U U 0.054 U U 0.056 U U 0.052 U U 
0.057 U U 0.054 U U 0.056 U U 0.052 U U 
0.114 U U 0.109 U U 0.111 U U 0.104 U U 
0.057 U U 0.054 U U 0.056 U U 0.052 U U 
0.021 J U 0.02 J J 0.019 J J 0.029 J U 
0.024 J J 0.054 U U 0.056 U U 0.052 U U 
0.057 U U 0.054 U U 0.056 U U 0.052 U U 

REG REG FD REG 
9/7/20169/7/2016 9/6/20169/1/2016 

AC3102 AC3103 AC3104AC3101 
LF3MW07 LF3MW08 LF3MW08 LF3MW09 
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Table 4-20 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 11 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

Parameter GCTL 

Aroclor-1254 0.5 
Aroclor-1260 0.5 

4,4'-DDD 0.1 
4,4'-DDE 0.1 
4,4'-DDT 0.1 
Aldrin 0.002 
beta-BHC 0.02 
Chlordane, alpha- NV 
Chlordane, gamma- NV 
Dieldrin 0.002 
Endosulfan I 42 
Endosulfan II 42 
Endosulfan Sulfate 42 
Endrin 2 
Endrin Aldehyde NV 
Endrin Ketone NV 
Heptachlor Epoxide 0.2 
Hexachlorane 0.2 
Methoxychlor 40 

1,2,4-Trichlorobenzene 70 
2-Chlorophenol 35 
2-Cresol 35 
4-Nitrophenol 56 
Benzoic Acid 28000 
Benzyl Butyl Phthalate 140 
Bis(2-Ethylhexyl)phthalate 6 
Carbazole 1.8 
Dibenzofuran 28 
Dibutyl Phthalate 700 
Dichlorobenzidine 0.08 
Diethyl Phthalate 5600 
Dimethyl Phthalate 70000 
Di-n-octylphthalate 140 
Hexachlorbutadiene 0.4 
Hexachlorocyclopentadiene 50 
Hexachloroethane 2.5 
Nitrobenzene 3.5 
Phenol Alcohol 10 

SEMIVOLATILES (µg/L) 

PESTICIDES (µg/L) 

PCBS (µg/L) 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

REG REG FD REG 
9/7/20169/7/2016 9/6/20169/1/2016 

AC3102 AC3103 AC3104AC3101 
LF3MW07 LF3MW08 LF3MW08 LF3MW09 

0.4 U U 0.426 U U 0.417 U U 0.417 U U 
0.4 U U 0.426 U U 0.417 U U 0.417 U U 

0.004 U U 0 00426 U U 0.00417 U U 0.004 U U 
0.004 U U 0 00426 U U 0.00417 U U 0.004 U U 
0.004 U U 0 00426 U U 0.00417 U U 0.004 U U 
0.004 U U 0 00426 U U 0.00417 U U 0.004 U U 
0.004 U U 0 00426 U U 0.00417 U U 0.004 U U 
0.004 U U 0 00426 U U 0.00417 U U 0.004 U U 

0.00773 JP J 0 00426 U U 0.00218 JP J 0.004 U U 
0.004 U U 0 00426 U U 0.00417 U U 0.004 U U 
0.004 U U 0 00426 U U 0.00417 U U 0.004 U U 
0.068 J J 0 00959 J J 0.028 J J 0.064 J J 
0.008 U U 0 00851 U U 0.00833 U U 0.008 U U 
0.004 U U 0 00426 U U 0.00417 U U 0.004 U U 
0.008 U U 0 00851 U U 0.00833 U U 0.008 U U 
0.004 U U 0 00717 J J 0.00417 U U 0.004 U U 
0.004 U U 0 00426 U U 0.00417 U U 0.004 U U 
0.004 U U 0 00426 U U 0.00623 J J 0.004 U U 
0.01 U U 0 00846 J J 0.01 U U 0.01 U U 

1.04 UQ UJ 1.02 U U 1.02 U U 1.01 U U 
1.04 U U 1.02 U U 1.02 U U 1.01 U U 
1.04 U U 1.02 U U 1.02 U U 1.01 U U 
5.21 U U 5.1 U U 5.1 U U 5.05 U U 
5.21 UQ UJ 1.85 J J 3.87 J J 5.05 U U 
0.521 U U 0.51 U U 0.51 U U 0.505 U U 
0.521 U U 0.51 U U 0.51 U U 0.505 U U 
1.04 U U 1.02 U U 1.02 U U 1.01 U U 
1.04 U U 1.02 U U 1.02 U U 1.01 U U 
1.04 U U 1.02 U U 1.02 U U 1.01 U U 
1.04 U U 1.02 U U 1.02 U U 1.01 U U 
1.04 U U 1.02 U U 1.02 U U 1.01 U U 
1.04 U U 1.02 U U 1.02 U U 1.01 U U 
0.521 U U 0.51 U U 0.51 U U 0.505 U U 
1.04 UQ UJ 1.02 U U 1.02 U U 1.01 U U 
5.21 UQ UJ 5.1 U U 5.1 U U 5.05 U U 
1.04 UQ UJ 1.02 U U 1.02 U U 1.01 U U 
1.04 U U 1.02 U U 1.02 U U 1.1 J J 
1.04 U U 1.02 U U 1.02 U U 1.01 U U 
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Table 4-20 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 12 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF3MW07 
AC3101 
9/1/2016 

REG 

LF3MW08 
AC3102 
9/7/2016 

REG 

LF3MW08 
AC3103 
9/7/2016 

FD 

LF3MW09 
AC3104 
9/6/2016 

REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

TRPH (µg/L) 
TRPH 5000 168 J J 122 JQ J 425 UQ UJ 443 U U 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,2-Dimethylbenzene 20 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dichlorobenzene 75 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dioxane 3.2 100 U U 100 U U 100 U U 100 U U 
2-Butanone 4200 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Acetone 6300 1 U U 1 U U 1 U U 7.19 
Benzene 1 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
c-1,2-Dichloroethene 70 39.5 0.5 U U 0.5 U U 0.5 U U 
Carbon Sulfide 700 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chlorethene 1 1.48 0.5 U U 0.5 U U 0.5 U U 
Chlorobenzene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Chloroform 70 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Dichloromethane 5 0.5 U U 0.5 U U 0.5 U U 1.15 J J 
Ethylbenzene 30 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U U 1 U U 1 U U 1 U U 
m+p-Xylene NV 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Styrene 100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Toluene 40 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
trans-1,2-dichloroethene 100 5.26 0.5 U U 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U U 0.5 U U 0.5 U U 0.5 U U 
Xylenes-Total 20 1 U U 1 U U 1 U U 1 U U 
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Table 4-20 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 13 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

Parameter GCTL 

Conductivity (mS/mL) NV 
Dissolved oxygen (mg/L) NV 
Oxidation-Reduction Potential (mV) NV 
pH (STD UNIT) NV 
Temperature (0C) NV 
Turbidity (NTU) NV 

Alkalinity, Total (µg/L) NV 
Ammonia (mg/L) 2.8 
Chloride (µg/L) 250000 
Fluoride (µg/L) 2000 
Nitrite (mg/L) 1 
Nitrogen, Nitrate (as N) (mg/L) 10 
Phosphate (mg/L) NV 
Phosphorus, Total Orthophosphate 
(as PO4) (mg/L) 

NV 

Sulfate 250 
Total Dissolved Solids (mg/L) NV 
Total Suspended Solids (mg/L) NV 

Ethane NV 
Ethene NV 
Methane NV 

1-Methyl Naphthalene 28 
2-Methylnaphthalene 28 
Acenaphthene 20 
Acenaphthylene 210 
Anthracene 2100 
Benzo(a)anthracene 0.05 
Benzo(a)pyrene 0.2 
Benzo(b)fluoranthene 0.05 
Benzo(g,h,i)perylene 210 
Benzo(k)fluoranthene 0.5 
Chrysene 4.8 
Dibenz(a,h)anthracene 0.005 
Fluoranthene 280 
Fluorene 280 
Indeno(1,2,3-c,d)pyrene 0.05 
Naphthalene 14 
Phenanthrene 210 
Pyrene 210 

PAH (µg/L) 

METHANE (µg/L) 

GEN CHEMISTRY 

FIELD MEASUREMENT 
Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

0.61 0.54 0.379 0.82 
0.39 0.38 0.42 0.23 
11.3 10.6 55.5 -26.8 
5.9 6.4 6.01 6.96 
24.6 26.7 24.6 24.4 
4.3 5.3 5.3 3 

112000 241000 138000 334000 
0.68 0.3 J 0.4 J 0.96 

52700 23600 33100 77700 
129 J J 132 J J 136 J J 1150 
0.1 U 0.1 U U 0.1 U U 0.2 U U 

0.109 J J 0.716 0.2 U U 0.4 U U 
0.091 0.05 0.368 0.062 U 

0.114 J J 0.05 U U 0.311 0.042 J J 

65.1 10.3 0.266 17.2 
386 359 242 465 
195 20 6 29 

0.22 U 0.22 U U 0.22 U U 0.22 U U 
0.156 J J 0.809 J J 0.29 U U 0.29 U U 
412 J J 581 512 3160 

0.102 U 0.102 U U 0.062 J J 0.052 J J 
0.102 U 0.045 J J 0.088 J J 0.059 J J 
0.051 J U 0.051 U U 0.051 U U 0.107 
0.102 U 0.102 U U 0.06 J J 0.1 U U 
0.102 U 0.102 U U 0.102 U U 0.1 U U 
0.051 U 0.051 U U 0.051 U U 0.05 U U 
0.051 U 0.051 U U 0.051 U U 0.05 U U 
0.051 U 0.051 U U 0.051 U U 0.05 U U 
0.051 QJ UJ 0.051 U U 0.051 U U 0.05 U U 
0.051 U 0.051 U U 0.051 U U 0.05 U U 
0.051 U 0.051 U U 0.051 U U 0.05 U U 
0.051 J UJ 0.051 U U 0.051 U U 0.05 U U 
0.051 U 0.013 J J 0.021 J J 0.062 J J 
0.102 J 0.102 U U 0.102 U U 0.094 J J 
0.051 J UJ 0.051 U U 0.051 U U 0.05 U U 
0.024 J J 0.04 J U 0.023 J U 0.043 J J 
0.051 J U 0.015 J J 0.025 J J 0.042 J J 
0.051 J U 0.051 U U 0.042 J J 0.049 J J 

REG REGREG REG 
9/14/2016 9/6/2016 9/6/2016 9/8/2016 

AC3115AC3105 AC3106 AC3114 
LF3W-4-86 LF3W-5-86LF3MW10 LF3MW11 
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Table 4-20 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 14 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

Parameter GCTL 

Aroclor-1254 0.5 
Aroclor-1260 0.5 

4,4'-DDD 0.1 
4,4'-DDE 0.1 
4,4'-DDT 0.1 
Aldrin 0.002 
beta-BHC 0.02 
Chlordane, alpha- NV 
Chlordane, gamma- NV 
Dieldrin 0.002 
Endosulfan I 42 
Endosulfan II 42 
Endosulfan Sulfate 42 
Endrin 2 
Endrin Aldehyde NV 
Endrin Ketone NV 
Heptachlor Epoxide 0.2 
Hexachlorane 0.2 
Methoxychlor 40 

1,2,4-Trichlorobenzene 70 
2-Chlorophenol 35 
2-Cresol 35 
4-Nitrophenol 56 
Benzoic Acid 28000 
Benzyl Butyl Phthalate 140 
Bis(2-Ethylhexyl)phthalate 6 
Carbazole 1.8 
Dibenzofuran 28 
Dibutyl Phthalate 700 
Dichlorobenzidine 0.08 
Diethyl Phthalate 5600 
Dimethyl Phthalate 70000 
Di-n-octylphthalate 140 
Hexachlorbutadiene 0.4 
Hexachlorocyclopentadiene 50 
Hexachloroethane 2.5 
Nitrobenzene 3.5 
Phenol Alcohol 10 

SEMIVOLATILES (µg/L) 

PESTICIDES (µg/L) 

PCBS (µg/L) 

Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

REG REGREG REG 
9/14/2016 9/6/2016 9/6/2016 9/8/2016 

AC3115AC3105 AC3106 AC3114 
LF3W-4-86 LF3W-5-86LF3MW10 LF3MW11 

0.4 U 0.408 U U 0.4 U U 0.4 U U 
0.4 U 0.408 U U 0.4 U U 0.4 U U 

0.004 U 0.004 U U 0.00417 U U 0.00639 J J 
0.004 U 0.004 U U 0.00417 U U 0.00405 JP J 
0.004 U 0.004 U U 0.00417 U U 0.004 U U 
0.004 U 0.004 U U 0.00417 U U 0.004 U U 
0.004 U 0.004 U U 0.00417 U U 0.004 U U 
0.004 U 0.004 U U 0.00417 U U 0.004 U U 
0.004 U 0.004 U U 0.00417 U U 0.004 U U 
0.004 U 0.004 U U 0.00417 U U 0.004 U U 
0.004 U 0.004 U U 0.00417 U U 0.004 U U 
0.008 U 0.04 J J 0.025 J J 0.00695 JP J 
0.008 U 0.008 U U 0.00884 J J 0.008 U U 
0.004 U 0.004 U U 0.00417 U U 0.004 U U 
0.008 U 0.008 U U 0.00833 U U 0.008 U U 
0.004 U 0.004 U U 0.00417 U U 0.004 U U 
0.004 U 0.004 U U 0.00417 U U 0.004 U U 
0.004 U 0.004 U U 0.00417 U U 0.004 U U 
0.01 U 0.01 U U 0.01 U U 0.01 U U 

1.04 U 1.04 U U 1.02 U U 1 U U 
1.04 U 1.04 U U 1.02 U U 1 U U 
1.04 U 1.04 U U 1.02 U U 1 U U 
5.21 U 5.21 U U 5.1 U U 5 U U 
5.21 U 5.21 U U 6.14 J J 5 U U 
0.521 U 0.521 U U 0.51 U U 0.5 U U 
0.521 U 0.521 U U 0.51 U U 0.5 U U 
1.04 U 1.04 U U 1.02 U U 1 U U 
1.04 U 1.04 U U 1.02 U U 1 U U 
1.04 U 1.04 U U 1.02 U U 1 U U 
1.04 U 1.04 U U 1.02 U U 1 U U 
1.04 U 1.04 U U 1.02 U U 1 U U 
1.04 U 1.04 U U 1.02 U U 1 U U 
0.521 U 0.521 U U 0.51 U U 0.5 U U 
1.04 U 1.04 U U 1.02 U U 1 U U 
5.21 U 5.21 U U 5.1 U U 5 U U 
1.04 U 1.04 U U 1.02 U U 1 U U 
1.04 U 0.605 J J 1.02 U U 1 U U 
1.04 U 1.04 U U 1.02 U U 1 U U 
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Table 4-20 

Organic Compounds Detected in Monitoring Well Groundwater 
Landfill Area 3 

Former Lee Field Naval Air Station 
Green Cove Springs, Florida 

(Page 15 of 15) 

Location Code 
Sample ID 

Sample Date 
Sample Purpose 

LF3MW10 
AC3105 

9/14/2016 
REG 

LF3MW11 
AC3106 
9/6/2016 

REG 

LF3W-4-86 
AC3114 
9/6/2016 

REG 

LF3W-5-86 
AC3115 
9/8/2016 

REG 

Parameter GCTL Result 
Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual Result 

Lab 
Qual 

Val 
Qual 

TRPH (µg/L) 
TRPH 5000 425 QJ UJ 452 U U 429 U U 130 JQ J 

VOLATILES (µg/L) 
1,1,2-Trichloroethylene 3 0.5 U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trichlorobenzene 70 0.5 U 0.5 U U 0.5 U U 0.5 U U 
1,2,4-Trimethylbenzene 10 0.5 U 0.5 U U 0.5 U U 0.5 U U 
1,2-Dimethylbenzene 20 0.5 U 0.5 U U 0.5 U U 0.5 U U 
1,4-Dichlorobenzene 75 0.5 U 0.5 U U 0.5 U U 0.436 J J 
1,4-Dioxane 3.2 100 U 100 U U 100 U U 100 U U 
2-Butanone 4200 1.05 J J 0.5 U U 0.5 U U 0.5 U U 
Acetone 6300 1 U 5.43 1 U U 1 U U 
Benzene 1 0.5 U 0.5 U U 0.5 U U 0.591 J J 
c-1,2-Dichloroethene 70 0.5 U 0.5 U U 0.5 U U 0.5 U U 
Carbon Sulfide 700 0.5 U 0.5 U U 0.5 U U 0.5 U U 
Chlorethene 1 0.5 U 9.31 0.5 U U 0.5 U U 
Chlorobenzene 100 0.5 U 0.5 U U 0.5 U U 7.67 
Chloroform 70 0.5 U 0.5 U U 0.5 U U 0.5 U U 
Dichloromethane 5 0.5 U 0.5 U U 0.5 U U 0.5 U U 
Ethylbenzene 30 0.5 U 0.5 U U 0.5 U U 0.5 U U 
Hexachlorbutadiene 0.4 1 U 1 U U 1 U U 1 U U 
m+p-Xylene NV 0.5 U 0.5 U U 0.5 U U 0.5 U U 
Styrene 100 0.5 U 0.5 U U 0.5 U U 0.5 U U 
Tetrachloroethylene (PCE) 3 0.5 U 0.5 U U 0.5 U U 0.5 U U 
Toluene 40 0.5 U 0.5 U U 0.5 U U 0.5 U U 
trans-1,2-dichloroethene 100 0.5 U 0.5 U U 0.5 U U 0.5 U U 
Trichlorofluoromethane 2100 0.5 U 0.5 U U 0.5 U U 0.5 U U 
Xylenes-Total 20 1 U 1 U U 1 U U 1 U U 

Bold and shaded cells exceed GCTL. 
"-" - Parameter not analyzed for. 
oC - Degrees Celsius. 
FD - Field duplicate sample. 
GCTL - Florida Department of Environmental Protection groundwater cleanup target level. 
J - Estimated result detected above me hod detection limit but below reporting limit. 
LQ - Laboratory qualifier. 
mS/mL - Millisiemens per milliliter. 
mg/L - Milligrams per liter. 
mV - Millivolts. 
NE - Not established. 
NTU - Nephlometric turbidity unit. 
PCBs - Polychlorinated biphenyls. 
R - Analytical results are rejected due to laboratory quality assurance/quality control error. 
REG - Regular sample. 
TPH - Total petroleum hydrocarbons. 
µg/L - Micrograms per liter. 
U - Compound not detected above reporting limit; quantita ion limit given. 
UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit. 
VQ - Validation qualifier. 
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Table 6-1 

Sample Summary for Human Health Risk Evaluation 
Landfill Area 1 - Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 1 of 2) 

Location Sample No 
Sample 

Type Date 
Depth 

(ft bgs) Analyses 
SOIL SAMPLES 
SURFACE SOIL (0-0.5') 
LF1SS03 AA0006 REG 10/19/2000 0 - 1 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SS06 AA0009 REG 10/19/2000 0 - 1 Metals, PAHs, PCBs, Pests, SVOC, TRPH, VOC 
LF1SS10 AA0013 REG 10/19/2000 0 - 1 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SS11 AA0014 REG 10/19/2000 0 - 1 Metals, PAHs, PCBs, Pests, SVOC, TRPH, VOC 
LF1SS12 AA0015 REG 10/19/2000 0 - 1 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SB01 AA0016 REG 04/19/2001 0 - 1 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SB02 AA0020 REG 04/20/2001 0 - 1 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SB03 AA0022 REG 04/20/2001 0 - 0.7 Metals, PAH, PCBs, Pests, SVOC, TRPH, VOC 
LF1SB04 AA0024 REG 04/24/2001 0 - 1 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SB05 AA0028 REG 04/23/2001 0 - 1 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SB06 AA0030 REG 04/23/2001 0 - 1 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SB07 AA0032 REG 04/20/2001 0 - 1 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SB08 AA0034 REG 04/24/2001 0 - 1 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SB13 AA0050 REG 08/02/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB13 AA0051 FD 08/02/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB14 AA0055 REG 08/02/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB15 AA0059 REG 08/03/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB16 AA0063 REG 08/02/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB17 AA0068 REG 08/02/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB18 AA0072 REG 08/03/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB19 AA0076 REG 08/02/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB20 AA0081 REG 08/03/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB21 AA0085 REG 08/03/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB22 AA0089 REG 08/03/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SD06 AA1012 REG 08/03/2016 0 - 0.5 Metals, PAH, Pest, SVOC, TRPH, VOC 
LF1SD07 AA1013 REG 08/03/2016 0 - 0.5 Metals, PAH, Pest, SVOC, TRPH, VOC 
SURFACE SOIL (0.5-2') 
LF1SB13 AA0052 REG 08/02/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB14 AA0056 REG 08/02/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB15 AA0060 REG 08/03/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB16 AA0064 REG 08/02/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB16 AA0065 FD 08/02/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB17 AA0069 REG 08/02/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB18 AA0073 REG 08/03/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB19 AA0077 REG 08/02/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB20 AA0082 REG 08/03/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB21 AA0086 REG 08/03/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB22 AA0090 REG 08/03/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB05 AA0029 REG 04/23/2001 1 - 2 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SB07 AA0033 REG 04/20/2001 1 - 2.5 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SB01 AA0017 REG 04/19/2001 1 - 3 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SB01 AA0018 FD 04/19/2001 1 - 3 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SB02 AA0021 REG 04/20/2001 1 - 3 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SB04 AA0025 REG 04/24/2001 1 - 3 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SB04 AA0026 FD 04/24/2001 1 - 3 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SB06 AA0031 REG 04/23/2001 1 - 3 Metals, PCBs, Pests, SVOC, TRPH, VOC 
LF1SB08 AA0035 REG 04/24/2001 1 - 3 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB08 AA0036 FD 04/24/2001 1 - 3 Metals, PAHs, PCBs, Pests, SVOC, TRPH, VOC 
SUBSURFACE SOIL (2-4') 
LF1SB13 AA0053 REG 08/02/2016 2 - 4 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB14 AA0057 REG 08/02/2016 2 - 4 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB17 AA0070 REG 08/02/2016 2 - 4 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB18 AA0074 REG 08/03/2016 2 - 4 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB19 AA0078 REG 08/02/2016 2 - 4 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB19 AA0079 FD 08/02/2016 2 - 4 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB20 AA0083 REG 08/03/2016 2 - 4 Metals, PAHs, Pests, SVOC, TRPH, VOC 
SUBSURFACE SOIL (4-6') 
LF1SB13 AA0054 REG 08/02/2016 4 - 4.5 Metals, PAHs, Pests, SVOC, TRPH, VOC 
LF1SB17 AA0071 REG 08/02/2016 4 - 6 Metals, PAHs, Pests, SVOC, TRPH, VOC 
GROUNDWATER SAMPLES 
LF1DW01 AA3030 REG 08/22/2016 NA Metals (f&uf), Methane, PAH, SVOC, TRPH, VOC 
LF1DW01 DC3037 REG 06/18/2013 28 - 28 Metals (f&uf), PAH, PCB, Pest, SVOC, TRPH, VOC 
LF1DW02 AA3031 REG 08/25/2016 NA Metals (f&uf), Methane, PAH, SVOC, TRPH, VOC 
LF1DW02 AA3032 FD 08/25/2016 NA Metals (f&uf), Methane, PAH, SVOC, TRPH, VOC 
LF1MW01 AA3033 REG 08/26/2016 NA Metals (f&uf), Methane, PAH, SVOC, TRPH, VOC 
LF1MW01 DC3021 REG 06/26/2013 8 - 8 Metals (f&uf), PAH, PCB, Pest, SVOC, TRPH, VOC 
LF1MW02 AA3034 REG 08/25/2016 6.8 - 6.8 Metals (f&uf), Methane, PAH, SVOC, TRPH, VOC 
LF1MW02 DC3022 REG 06/25/2013 8 - 8 Metals (f&uf), PAH, PCB, Pest, SVOC, TRPH, VOC 

KN18\LFNAS\LF 1-3\RI\Final\Tables\F_RI_6-1_6-13.xlsx\Tbl 6-1 LF 1 samples\10/31/2018\8:39 AM 



Table 6-1 

Sample Summary for Human Health Risk Evaluation 
Landfill Area 1 - Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 2 of 2) 

Location Sample No 
Sample 

Type Date 
Depth 

(ft bgs) Analyses 
LF1MW02 DC3023 FD 06/25/2013 8 - 8 Metals (f&uf), PAH, PCB, Pest, SVOC, TRPH, VOC 
LF1MW03 AA3035 REG 08/22/2016 NA Metals (f&uf), Methane, PAH, SVOC, TRPH, VOC 
LF1MW03 DC3024 REG 06/26/2013 8 8 Metals (f&uf), PAH, PCB, Pest, SVOC, TRPH, VOC 
LF1MW04 AA3036 REG 08/23/2016 NA Metals (f&uf) a, Methane, PAH, SVOC, TRPH, VOC 
LF1MW04 DC3025 REG 06/18/2013 8 - 8 Metals (f&uf), PAH, PCB, Pest, SVOC, TRPH, VOC 
LF1MW05 AA3037 REG 09/08/2016 NA Metals (f&uf), Methane, PAH, SVOC, TRPH, VOC 
LF1MW05 DC3026 REG 06/28/2013 8 - 8 Metals (f&uf), PAH, PCB, Pest, SVOC, TRPH, VOC 
LF1MW06 AA3038 REG 08/23/2016 NA Metals (f&uf), Methane, PAH, SVOC, TRPH, VOC 
LF1MW06 DC3027 REG 06/19/2013 10 - 10 Metals (f&uf), PAH, PCB, Pest, SVOC, TRPH, VOC 
LF1MW07 AA3039 REG 08/24/2016 NA Metals (f&uf), Methane, PAH, SVOC, TRPH, VOC 
LF1MW07 DC3028 REG 06/18/2013 10 - 10 Metals (f&uf), PAH, PCB, Pest, SVOC, TRPH, VOC 
LF1MW08 AA3040 REG 08/23/2016 NA Metals (f&uf), Methane, PAH, SVOC, TRPH, VOC 
LF1MW08 DC3029 REG 06/19/2013 9 - 9 Metals (f&uf), PAH, PCB, Pest, SVOC, TRPH, VOC 
LF1MW09 AA3041 REG 08/29/2016 7.81 - 7.81 Metals (f&uf), Methane, PAH, SVOC, TRPH, VOC 
LF1MW09 AA3042 FD 08/29/2016 7.81 - 7.81 Metals (f&uf), Methane, PAH, SVOC, TRPH, VOC 
LF1MW09 DC3030 REG 06/21/2013 7 - 7 Metals (f&uf), PAH, PCB, Pest, SVOC, TRPH, VOC 
LF1MW10 AA3043 REG 08/30/2016 7.28 - 8.7 Metals (f&uf), Methane, PAH, SVOC, TRPH, VOC 
LF1MW10 DC3031 REG 06/21/2013 8 - 8 Metals (u&uf), PAH, PCB, Pest, SVOC, TRPH, VOC 
LF1MW11 AA3044 REG 08/24/2016 8.4 - 8.4 Metals (f&uf), Methane, PAH, SVOC, TRPH, VOC 
LF1MW11 DC3032 REG 06/21/2013 8 - 8 Metals (f&uf), PAH, PCB, Pest, SVOC, TRPH, VOC 
LF1MW11 DC3033 FD 06/21/2013 8 - 8 Metals (f&uf), PAH, PCB, Pest, SVOC, TRPH, VOC 
LF1MW12 AA3045 REG 08/24/2016 8.78 - 8.78 Metals (f&uf), Methane, PAH, SVOC, TRPH, VOC 
LF1MW12 DC3034 REG 06/21/2013 8 - 8 Metals (f&uf), PAH, PCB, Pest, SVOC, TRPH, VOC 
LF1W-6-86 AA3046 REG 08/25/2016 8.1 - 8.1 Metals (f&uf), Methane, PAH, SVOC, TRPH, VOC 
LF1W-6-86 DC3035 REG 06/24/2013 10 - 10 Metals (f&uf), PAH, PCB, Pest, SVOC, TRPH, VOC 
LF1W-7-86 AA3047 REG 08/30/2016 NA Metals (f&uf), Methane, PAH, SVOC, TRPH, VOC 
LF1W-7-86 DC3036 REG 06/24/2013 10 - 10 Metals (f&uf), PAH, PCB, Pest, SVOC, TRPH, VOC 
SEDIMENT SAMPLES 
LF1SD05 AA1010 REG 08/03/2016 0 - 0.5 Metals, PAH, Pest, SVOC, TRPH, VOC 
LF1SD05 AA1011 FD 08/03/2016 0 - 0.5 Metals, PAH, Pest, SVOC, TRPH, VOC 
SURFACE WATER SAMPLES 
LF1SW05 AA2010 REG 3-Aug-16 0 - 0 Metals (f&uf), PAH, Pest, SVOC, TRPH, VOC 

a  Metals are analyzed filtered and unfiltered (u&uf). Unfiltered data is used unless the turbidity is above 10 nephalometric units (NTU). Results from
 the filtered aliquots are used to evaluate these samples. 
ft bgs - Feet below ground surface. 
FD - Field duplicate. 
PAH - Polycyclic aromatic hydrocarbons. 
Pest - Organochlorine pesticides. 
PCB - Polychlorinated biphenyls. 
REG - Regular sample. 
SVOC - Semivolatile organic compound. 
TAL - Target analyte list. 
TRPH - Total recoverable petroleum hydrocarbons. 
VOC - Volatile organic compound. 
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Table 6-2 

Sample Summary for Human Health Risk Evaluation 
Landfill Area 3 - Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 1 of 2) 

Location Sample No 
Sample 

Type Date 
Depth 
(ft bgs) Analyses 

SOIL SAMPLES 
SURFACE SOIL (0-0.5') 
LF3SS01 AC0004 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SS02 AC0005 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SS03 AC0006 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SS04 AC0007 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SS05 AC0008 REG 10/16/2000 0 - 1 Metals, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3SS06 AC0009 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SS07 AC0010 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SS08 AC0011 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SS09 AC0012 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SS10 AC0013 REG 10/16/2000 0 - 1 Metals, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3SS11 AC0014 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SS12 AC0015 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SB01 AC0016 REG 11/02/2000 0 - 1 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SB02 AC0020 REG 11/02/2000 0 - 1 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SB03 AC0022 REG 11/02/2000 0 - 1 Metals, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3SB04 AC0024 REG 11/02/2000 0 - 1 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SB05 AC0028 REG 11/02/2000 0 - 1 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SB06 AC0030 REG 11/02/2000 0 - 1 Metals, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3SB07 AC0032 REG 11/02/2000 0 - 1 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SB08 AC0034 REG 11/02/2000 0 - 1 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SB09 AC0036 REG 10/21/2011 0 - 0.5 Copper, SVOC 
LF3SB09 AC0037 FD 10/21/2011 0 - 0.5 Copper, SVOC 
LF3SB10 AC0041 REG 10/21/2011 0 - 0.5 Copper, SVOC 
LF3SB11 AC0045 REG 10/21/2011 0 - 0.5 Copper, SVOC 
LF3SB12 AC0050 REG 10/21/2011 0 - 0.5 Copper, SVOC 
LF3SB13 AC0054 REG 10/20/2011 0 - 0.5 Copper, SVOC 
LF3SB14 AC0058 REG 10/20/2011 0 - 0.5 Copper, SVOC 
LF3SB15 AC0063 REG 10/20/2011 0 - 0.5 Copper, SVOC 
LF3SB16 AC0067 REG 10/21/2011 0 - 0.5 Copper, SVOC 
LF3SB17 AC0084 REG 08/02/2016 0 - 0.5 Metals, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3SB17 AC0085 FD 08/02/2016 0 - 0.5 Metals, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3SB18 AC0088 REG 08/02/2016 0 - 0.5 Metals, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3SB19 AC0091 REG 08/02/2016 0 - 0.5 Metals, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3SD07 AC1010 REG 08/02/2016 0 - 0.5 VOC 
LF3SD05 AC2009 REG 10/20/2011 0 - 0 Copper, SVOC 
LF3SD06 AC2010 REG 10/20/2011 0 - 0 Copper, SVOC 
LF3SD06 AC2011 FD 10/20/2011 0 - 0 Copper, SVOC 

SURFACE SOIL (0.5-2') 
LF3SB09 AC0038 REG 10/21/2011 0.5 - 2 Copper, SVOC 
LF3SB10 AC0042 REG 10/21/2011 0.5 - 2 Copper, SVOC 
LF3SB11 AC0046 REG 10/21/2011 0.5 - 2 Copper, SVOC 
LF3SB11 AC0047 FD 10/21/2011 0.5 - 2 Copper, SVOC 
LF3SB12 AC0051 REG 10/21/2011 0.5 - 2 Copper, SVOC 
LF3SB13 AC0055 REG 10/20/2011 0.5 - 2 Copper, SVOC 
LF3SB14 AC0059 REG 10/20/2011 0.5 - 2 Copper, SVOC 
LF3SB14 AC0060 REG 10/20/2011 0.5 - 2 Copper, SVOC 
LF3SB14 AC0061 FD 10/20/2011 0.5 - 2 Copper, SVOC 
LF3SB15 AC0064 REG 10/20/2011 0.5 - 2 Copper, SVOC 
LF3SB16 AC0068 REG 10/21/2011 0.5 - 2 Copper, SVOC 
LF3SB17 AC0086 REG 08/02/2016 0.5 - 2 Metals, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3SB18 AC0089 REG 08/02/2016 0.5 - 2 Metals, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3SB19 AC0092 REG 08/02/2016 0.5 - 2 Metals, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3SB01 AC0017 REG 11/02/2000 1 - 2.5 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SB01 AC0018 FD 11/02/2000 1 - 2.5 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SB02 AC0021 REG 11/02/2000 1 - 2 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SB03 AC0023 REG 11/02/2000 1 - 2 Metals, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3SB04 AC0025 REG 11/02/2000 1 - 3 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SB04 AC0026 FD 11/02/2000 1 - 3 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SB05 AC0029 REG 11/02/2000 1 - 2.5 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SB06 AC0031 REG 11/02/2000 1 - 2 Metals, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3SB07 AC0033 REG 11/02/2000 1 - 2 Metals, PCB, Pest, SVOC, TRPH, VOC 
LF3SB08 AC0035 REG 11/17/2000 1 - 2 Metals, PCB, Pest, SVOC, TRPH, VOC 

KN18\LFNAS\LF 1-3\RI\Final\Tables\F_RI_6-1_6-13.xlsx\Tbl 6-2 LF 3 samples\10/31/2018\8:43 AM 



Table 6-2 

Sample Summary for Human Health Risk Evaluation 
Landfill Area 3 - Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 2 of 2) 

Location Sample No 
Sample 

Type Date 
Depth 
(ft bgs) Analyses 

SUBSURFACE SOIL (2-4') 
LF3SB17 AC0087 REG 08/02/2016 2 - 4 Metals, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3SB18 AC0090 REG 08/02/2016 2 - 4 Metals, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3SB19 AC0093 REG 08/02/2016 2 - 4 Metals, PAH, PCB, Pest, SVOC, TRPH, VOC 

GROUNDWATER SAMPLES 
LF3DW01 AC3107 REG 09/13/2016 NA Metals (f&uf), Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3DW02 AC3108 REG 08/31/2016 NA Metals (f&uf), Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3DW03 AC3109 REG 08/31/2016 NA Metals (f&uf), Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3DW04 AC3110 REG 09/29/2016 NA Metals (f&uf) a, Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3DW05 AC3111 REG 09/29/2016 NA Metals (f&uf) a, Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3MW01 AC3094 REG 09/12/2016 NA Metals (f&uf), Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3MW01 AC3095 FD 09/12/2016 NA Metals (f&uf), Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3MW02 AC3096 REG 09/08/2016 NA Metals (f&uf), Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3MW03 AC3097 REG 09/13/2016 NA Metals (f&uf) a, Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3MW04 AC3098 REG 09/13/2016 NA Metals (f&uf) a, Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3MW05 AC3099 REG 08/31/2016 NA Metals (f&uf), Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3MW06 AC3100 REG 08/30/2016 NA Metals (f&uf), Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3MW07 AC3101 REG 09/01/2016 NA Metals (f&uf), Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3MW08 AC3102 REG 09/07/2016 NA Metals (f&uf), Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3MW08 AC3103 FD 09/07/2016 NA Metals (f&uf), Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3MW09 AC3104 REG 09/06/2016 NA Metals (f&uf) a, Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3MW10 AC3105 REG 09/14/2016 NA Metals (f&uf), Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3MW11 AC3106 REG 09/06/2016 NA Metals (f&uf), Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3W-4-86 AC3114 REG 09/06/2016 NA Metals (f&uf), Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3W-5-86 AC3115 REG 09/08/2016 NA Metals (f&uf), Methane, PAH, PCB, Pest, SVOC, TRPH, VOC 
LF3DW01 AC3034 REG 12/01/2011 15 - 15 Metals (f&uf), PCB, Pest, SVOC, TRPH, VOC 
LF3DW02 AC3036 REG 11/30/2011 12 - 12 Metals (f&uf), PCB, Pest, SVOC, TRPH, VOC 
LF3DW03 AC3035 FD 11/30/2011 9 - 9 Metals (f&uf) a, PCB, Pest, SVOC, TRPH, VOC 
LF3DW03 AC3037 REG 11/30/2011 9 - 9 Metals (f&uf) a, PCB, Pest, SVOC, TRPH, VOC 
LF3MW01 AC3025 REG 12/01/2011 8 - 15 Metals (f&uf) a, PCB, Pest, SVOC, TRPH, VOC 
LF3MW02 AC3026 REG 12/02/2011 15.3 - 15.3 Metals (f&uf) a, PCB, Pest, SVOC, TRPH, VOC 
LF3MW03 AC3027 REG 12/01/2011 16.4 - 16.4 Metals (f&uf) a, PCB, Pest, SVOC, TRPH, VOC 
LF3MW04 AC3028 REG 12/01/2011 15.9 - 15.9 Metals (f&uf) a, PCB, Pest, SVOC, TRPH, VOC 
LF3MW05 AC3029 REG 11/30/2011 11.5 - 11.5 Metals (f&uf) a, PCB, Pest, SVOC, TRPH, VOC 
LF3MW06 AC3030 REG 11/30/2011 19 - 19 Metals (f&uf), PCB, Pest, SVOC, TRPH, VOC 
LF3MW07 AC3031 REG 11/30/2011 12 - 12 Metals (f&uf), PCB, Pest, SVOC, TRPH, VOC 
LF3W-4-86 AC3032 REG 12/01/2011 13 - 13 Metals (f&uf), PCB, Pest, SVOC, TRPH, VOC 
LF3W-5-86 AC3033 REG 12/02/2011 10 - 10 Metals (f&uf) a, PCB, Pest, SVOC, TRPH, VOC 

a  Metals are analyzed filtered and unfiltered (f&uf). Unfiltered data is used unless the turbidity is above 10 nephalometric units (NTU).  Results from
 the filtered aliquots are used to evaluate these samples. 

ft bgs - Feet below ground surface. 
FD - Field duplicate. 
PAH - Polycyclic aromatic hydrocarbons. 
Pest - Organochlorine pesticides. 
PCB - Polychlorinated biphenyls. 
REG - Regular sample. 
SVOC - Semivolatile organic compound. 
TAL - Target analyte list. 
TRPH - Total recoverable petroleum hydrocarbons. 
VOC - Volatile organic compound. 
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Table 6-3 

Summary and Screening of Surface Soil (0 to 1 ft bgs) Sample Results 
Landfill Area 1, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 1 of 2) 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Range of Values (mg/kg) 
Detected Concentrations Repor ing Limits 

Minimum VQ Maximum VQ Minimum Maximum 

Location 
of 

MDC 
Mean 

(mg/kg) 

Soil Cleanup 
Target Levels a 

(mg/kg) COPC? b 
95% 

UCL c 
EPC d 

(mg/kg) 
Inorganics 
Aluminum 23 / 23 100 966 5330 J 20.9 111 LF1SS03 2.57E+03 8000 No (a) 
Antimony 5 / 21 24 0.84 J 150 J 0.426 8.4 LF1SB06 1.54E+01 0.54 Yes 2.73E+01 2.73E+01 
Arsenic 19 / 23 83 0.222 J 12.4 0.2395 0.7 LF1SS03 1.76E+00 0.21 No (d) 
Barium 20 / 25 80 1.53 1990 J 0.2395 28 LF1SB05 1.54E+02 12 No (d) 
Beryllium 6 / 18 33 0.131 J 0.444 J 0.2395 0.7 LF1SB22 4.41E-01 6.3 No (a) 
Cadmium 12 / 23 52 0.126 J 3.7 0.2395 0.56 LF1SS03 8.12E-01 0.75 No (d) 
Calcium 13 / 13 100 1120 76600 522 700 LF1SB02 1.24E+04 Nutrient No (b) 
Chromium 25 / 25 100 0.565 87.1 0.2395 1.4 LF1SS03 1.50E+01 3.8 e No (d) 
Cobalt 15 / 23 65 0.176 J 8.2 0.2395 7 LF1SS03 2.96E+00 170 No (a) 
Copper 23 / 25 92 0.965 555 0.2395 4.65 LF1SS03 6.10E+01 15 Yes 1.81E+02 5.55E+02 
Iron 23 / 23 100 457 55700 J 10.4 465 LF1SS03 6.72E+03 5300 No (d) 
Lead 23 / 25 92 1.31 504 0.2395 14 LF1SS03 8.04E+01 400 No (d) 
Magnesium 9 / 13 69 116 J 1320 522 700 LF1SS03 6.20E+02 Nutrient No (b) 
Manganese 23 / 23 100 2.48 427 1.2 2.79 LF1SS03 6.53E+01 350 No (d) 
Mercury 15 / 25 60 0.0079 J 1.1 J 0.0106 0.24 LF1SB04 1.64E-01 0.21 No (d) 
Nickel 16 / 21 76 0.286 J 86.1 0.479 5.6 LF1SS03 8.72E+00 13 No (d) 
Potassium 2 / 10 20 101 J 256 J 540 700 LF1SS03 5.10E+02 Nutrient No (b) 
Selenium 5 / 23 22 0.109 J 0.378 J 0.2395 14 LF1SB16 6.76E+00 0.52 No (a) 
Silver 3 / 25 12 0.166 J 1.5 0.2395 1.4 LF1SB04 8.17E-01 1.7 No (a) 
Sodium 5 / 13 38 259 J 643 522 700 LF1SS03 5.07E+02 Nutrient No (b) 
Vanadium 21 / 23 91 2.06 27.5 0.2395 7 LF1SS03 7.70E+00 6.7 No (d) 
Zinc 25 / 25 100 3.8 J 1240 2.1 11.1 LF1SS03 2.00E+02 2600 No (a) 
Polychlorinated Biphenyls 
AROCLOR-1254 2 / 13 15 0.0353 J 1.42 0.03 0.74 LF1SB04 2.26E-01 0.05 Yes 1.42E+00 1.42E+00 
AROCLOR-1260 10 / 13 77 0.0178 J 2.3 0.035 0.74 LF1SB05 3.24E-01 0.05 Yes 1.07E+00 2.30E+00 
Organochlorine Pesticides 
4,4'-DDD 3 / 25 12 0.00214 J 0.0252 J 0.00201 0.0738 LF1SB21 1.47E-02 0.42 No (a) 
4,4'-DDE 10 / 25 40 0.000554 J 0.0493 0.00201 0.074 LF1SB04 1.19E-02 0.29 No (a) 
4,4'-DDT 
Chlordane, alpha-
Chlordane, gamma-

8 / 25 
1 / 25 
1 / 25 

32 
4 
4 

0.002 
0.0087 
0.0093 

J 
J 
J 

0.115 
0.0087 
0.0093 

J 
J 

0.00344 
0.00172 
0.00172 

0.074 
0.07 
0.07 

LF1SB04 
LF1SS03 
LF1SS03 

2.57E-02 
1.35E-02 
1.35E-02 

0.29 
0.28 
0.28 

f 

f 

No (a) 
No (a) 
No (a) 

Dieldrin 2 / 25 8 0.00049 J 0.0083 J 0.0018 0.0738 LF1SS03 1.11E-02 0.0002 Yes 3.52E-03 3.52E-03 
ENDOSULFAN I 1 / 23 4 0.00144 J 0.00144 J 0.00172 0.037 LF1SB18 8.49E-03 0.38 No (a) 
ENDOSULFAN II 2 / 23 9 0.00299 J 0.0148 J 0.00201 0.0738 LF1SB19 1.82E-02 0.38 No (a) 
ENDOSULFAN SULFATE 5 / 23 22 0.00191 J 0.0395 J 0.00178 0.0738 LF1SB21 1.55E-02 0.38 No (a) 
ENDRIN 1 / 25 4 0.00109 J 0.00109 J 0.00201 0.0738 LF1SB18 1.70E-02 0.1 No (a) 
ENDRIN ALDEHYDE 3 / 23 13 0.00226 J 0.0212 J 0.00201 0.0738 LF1SB21 1.55E-02 0.1 g No (a) 
ENDRIN KETONE 4 / 23 17 0.0151 J 0.0201 J 0.00178 0.0738 LF1SB21 1.83E-02 0.1 g No (a) 
HEPTACHLOR EPOXIDE 1 / 25 4 0.00975 J 0.00975 J 0.00172 0.037 LF1SB21 6.89E-03 0.01 No (a) 
Methoxychlor 2 / 23 9 0.00569 J 0.236 0.00344 0.15 LF1SB21 3.99E-02 16 No (a) 
Semivolatile Organic Compounds 
1-Methylnaphthalene 2 / 13 15 0.00676 0.0194 0.00202 0.42 LF1SB22 9.44E-02 0.31 No (a) 
2-Methylnaphthalene 2 / 23 9 0.00835 0.0213 0.00202 7.9 LF1SB22 1.10E+00 0.85 No (a) 
Acenaphthene 2 / 25 8 0.00207 J 0.028 0.00341 7.9 LF1SB22 1.01E+00 0.21 No (a) 
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Table 6-3 

Summary and Screening of Surface Soil (0 to 1 ft bgs) Sample Results 
Landfill Area 1, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 2 of 2) 

Range of Values (mg/kg) Location Soil Cleanup 
Detection Percent Detected Concentrations Repor ing Limits of Mean Target Levels a 95% EPC d 

Chemical Frequency Detection Minimum VQ Maximum VQ Minimum Maximum MDC (mg/kg) (mg/kg) COPC? b UCL c (mg/kg) 
Acenaphthylene 10 / 25 40 0.00208 J 1.68 0.00341 7.9 LF1SB02 1.02E+00 2.7 No (a) 
Anthracene 10 / 25 40 0.00164 J 0.122 0.00202 7.9 LF1SB22 1.02E+00 250 No (a) 
Benzo(a)anthracene 13 / 25 52 0.00224 J 3.14 J 0.00341 7.9 LF1SB04 8.34E-01 0.08 Yes 9.84E-01 9.84E-01 
Benzo(a)pyrene 16 / 26 62 0.000519 J 2.84 J 0.00202 7.9 LF1SB04 8.51E-01 0.01 Yes 1.11E+00 1.11E+00 
Benzo(b)fluoranthene 13 / 23 57 0.00515 2.69 J 0.00341 7.9 LF1SB04 9.88E-01 0.24 Yes 1.33E+00 1.33E+00 
Benzo(g,h,i)perylene 13 / 23 57 0.00281 J 5.92 J 0.00202 7.9 LF1SB04 9.89E-01 250 No (a) 
Benzo(k)fluoranthene 13 / 23 57 0.00179 J 2.22 J 0.00202 7.9 LF1SB04 8.40E-01 2.4 No (a) 
Benzoic Acid 2 / 23 9 0.0721 J 0.188 J 0.08095 20 LF1SB19 3.79E+00 11 No (a) 
BENZYL BUTYL PHTHALATE 1 / 23 4 0.0126 J 0.0126 J 0.0202 7.9 LF1SB21 1.31E+00 31 No (a) 
Bis(2-Ethylhexyl)phthalate 4 / 25 16 0.013 J 0.144 J 0.0202 7.9 LF1SB22 1.14E+00 7.2 No (a) 
Carbazole 1 / 23 4 0.0734 J 0.0734 J 0.0202 7.9 LF1SB22 1.25E+00 0.02 No (c) 
Chrysene 14 / 25 56 0.00261 J 3.26 J 0.00341 7.9 LF1SB04 8.62E-01 7.7 No (a) 
Dibenz(a,h)anthracene 8 / 25 32 0.00367 0.816 J 0.00341 7.9 LF1SB06 9.53E-01 0.07 Yes 2.25E-01 2.25E-01 
Di-n-butyl phthalate 6 / 23 26 0.0104 J 0.0473 J 0.0202 7.9 LF1SB22 1.16E+00 4.7 No (a) 
DIETHYL PHTHALATE 1 / 25 4 0.00782 J 0.00782 J 0.0202 7.9 LF1SD07 1.24E+00 8.6 No (a) 
Dimethyl Phthalate 4 / 23 17 1.34 J 9.97 0.0202 7.9 LF1SB05 1.12E+00 38 No (a) 
Fluoranthene 15 / 25 60 0.000755 J 8.23 0.00202 7.9 LF1SB04 1.15E+00 120 No (a) 
Fluorene 8 / 25 32 0.000554 J 0.02 0.00202 7.9 LF1SB22 1.01E+00 16 No (a) 
Indeno(1,2,3-c,d)pyrene 13 / 23 57 0.00304 J 6.27 J 0.00202 7.9 LF1SB04 1.06E+00 0.66 Yes 1.87E+00 1.87E+00 
Naphthalene 6 / 25 24 0.000533 J 0.00791 J 0.00202 7.9 LF1SB22 1.01E+00 0.12 No (a) 
Phenanthrene 12 / 25 48 0.001 J 4.98 J 0.00178 7.9 LF1SB04 9.06E-01 25 No (a) 
Pyrene 14 / 25 56 0.0021 J 4.99 J 0.00202 7.9 LF1SB04 9.16E-01 88 No (a) 
Volatile Organic Compounds 
Acetone 3 / 25 12 0.023 J 0.034 J 0.00258 0.074 LF1SS03 4.29E-02 2.5 No (a) 
DICHLOROMETHANE 2 / 23 9 0.00349 J 0.0114 J 0.00258 0.0154 LF1SB17 1.15E-02 0.002 Yes 7.70E-03 7.70E-03 
Total Recoverable Petroleum Hydrocarbons 
TRPH 25 / 25 100 13.1 496 J 9 205 LF1SB22 1.26E+02 34 Yes 2.66E+02 2.66E+02 

COPC - Chemical of potential concern. c  95% Upper Confidence Limit (UCL) determined using ProUCL Version 5.1 (EPA, 2016, 
ft bgs - Feet below ground surface.     ProUCL Version 5.1, Technical Support Center, Office of Science Policy, Atlanta, Georgia, 

mg/kg - Milligrams per kilogram.    September,http://www.epa.gov/osp/hstl/tsc/software.htm). 

VQ - Validated qualifier d  Exposure point concentration (EPC) - the minimum of either the MDC or the 95% UCL. 
a Soil Cleanup Target Levels (SCTLs); FDEP (2005) the lower of the residential e SCTL for Chromium total.
  SCTLs for direct soil contact and FDEP SCTLs leachability for protection of groundwater. f SCTL for Chlordane total. 
b Reason for inclusion/exclusion as a COPC: g SCTL for endrin.

 Yes -
he maximum detected concentration (MDC) exceeds the SCTL.

 No (a) - the MDC is below than the SCTL.
 No (b) - nutrients are excluded from the risk evaluation.
    No (c) - infrequen ly detected.

 No (d) -
sufficient evidence was available to indicate that the chemical was present

                  at naturally occurring concentra ions. See Appendix H. 
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Table 6-4 

Summary and Screening of Surface Soil (0.5 to 2 ft bgs) Sample Results 
Landfill Area 1, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 1 of 2) 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Range of Values (mg/kg) 
Detected Concentrations Reporting Limits 

Minimum VQ Maximum VQ Minimum Maximum 

Loca ion 
of 

MDC 
Mean 

(mg/kg) 

Soil Cleanup 
Target Levels a 

(mg/kg) COPC? b 
95% 

UCL c 
EPC d 

(mg/kg) 
Inorganics 
Aluminum 17 / 17 100 610 5780 8.21 110 LF1SB21 2.50E+03 8000 No (a) 
Antimony 5 / 16 31 0.358 J 30.9 J 0.4405 7.25 LF1SB06 7.94E+00 0.54 Yes 1.17E+01 1.17E+01 
Arsenic 14 / 17 82 0.194 J 8.3 0.2205 0.6 LF1SB05 1.62E+00 0.21 No (d) 
Barium 13 / 17 76 3.2 755 J 0.2205 24 LF1SB05 9.76E+01 12 No (d) 
Beryllium 5 / 17 29 0.132 J 0.537 0.2205 0.6 LF1SB21 4.71E-01 6 3 No (a) 
Cadmium 10 / 17 59 0.13 J 2.24 0.2205 0.548 LF1SB21 6.74E-01 0.75 No (d) 
Calcium 7 / 7 100 1280 JJ 18400 550 600 LF1SB02 6.31E+03 Nutrient No (b) 
Chromium 17 / 17 100 1.35 41.9 0.2205 1.2 LF1SB05 1.16E+01 3 8 e No (d) 
Cobalt 11 / 17 65 0.131 J 12.5 0.2205 6 LF1SB21 3.42E+00 170 No (a) 
Copper 15 / 17 88 0.798 343 0.2205 4.68 LF1SB05 5.62E+01 15 No (d) 
Iron 17 / 17 100 501 16500 11 468 LF1SB21 4.29E+03 5300 No (d) 
Lead 14 / 17 82 2.93 348 5 JJ 0.41 12 LF1SB04 7.73E+01 400 No (a) 
Magnesium 3 / 7 43 636.5 854 J 550 600 LF1SB05 6.42E+02 Nutrient No (b) 
Manganese 17 / 17 100 2.71 246 1.1 23.4 LF1SB21 6.42E+01 350 No (a) 
Mercury 9 / 17 53 0.0099 J 1.1 0.0105 0.2 LF1SB21 2.01E-01 0.21 No (d) 
Nickel 13 / 17 76 0.421 J 27.7 0.4405 4.8 LF1SB21 5.84E+00 13 No (d) 
Selenium 5 / 16 31 0.141 J 0.538 J 0.2205 12 LF1SB16 5.24E+00 0.52 No (d) 
Silver 1 / 17 6 1.2 1.2 0.2205 1.2 LF1SB08 7.88E-01 1.7 No (a) 
Vanadium 13 / 17 76 1.77 22 0.2205 6 LF1SB21 7.19E+00 6.7 No (d) 
Zinc 17 / 17 100 5.74 J 1140 J 2.2 11 LF1SB05 2.37E+02 2600 No (a) 
Polychlorinated Biphenyls 
Aroclor-1254 1 / 7 14 0.365 J 0.365 J 0.03 0.77 LF1SB07 2.84E-01 0.05 Yes NA 3.65E-01 
Aroclor-1260 4 / 7 57 0.0285 J 5 0.03 0.77 LF1SB05 8.36E-01 0.05 Yes NA 5.00E+00 
Organochlorine Pesticides 
4,4'-DDD 3 / 17 18 0.00138 J 0.021 JJ 0.001845 0.15 LF1SB04 2.17E-02 0.42 No (a) 
4,4'-DDE 10 / 17 59 0.000498 J 0.099 J 0.001845 0.15 LF1SB05 2.12E-02 0.29 No (a) 
4,4'-DDT 
Chlordane, alpha-
Chlordane, gamma-

7 / 17 
2 / 17 
2 / 17 

41 
12 
12 

0.0168 
0.00197 
0.00248 

J 
JJ 
J 

0.406 
0.02305 
0.0216 

JJ 
JJ 

0.0035 
0.00175 
0.00175 

0.15 
0.15 
0.15 

LF1SB05 
LF1SB04 
LF1SB04 

5.46E-02 
1.88E-02 
1.87E-02 

0.29 
0.28 
0.28 

f 

f 

Yes 
No (a) 
No (a) 

9.57E-02 9.57E-02 

Dieldrin 2 / 17 12 0.00628 J 0.0107 JJ 0.001845 0.07 LF1SB04 1.18E-02 0.0002 Yes 4.51E-03 4.51E-03 
Endosulfan II 1 / 17 6 0.00268 J 0.00268 J 0.001845 0.15 LF1SB19 2.22E-02 0.38 No (a) 
Endosulfan Sulfate 2 / 17 12 0.00106 J 0.00208 J 0.00191 0.15 LF1SB19 2.21E-02 0.38 No (a) 
Endrin Ketone 3 / 17 18 0.00107 J 0.0122 J 0.00191 0.15 LF1SB21 2.32E-02 0.1 g No (a) 
HEPTACHLOR EPOXIDE 1 / 17 6 0.0114 J 0.0114 J 0.00175 0.07 LF1SB21 1.01E-02 0.01 No (c) 
Methoxychlor 2 / 17 12 0.00314 JJ 0.0259 0.0035 0.31 LF1SB18 4.80E-02 16 No (a) 
Semivolatile Organic Compounds 
1-Methylnaphthalene 3 / 11 27 0.00112 J 0.00786 J 0.00345 0.4 LF1SB21 4.14E-02 0.31 No (a) 
2-Methylnaphthalene 3 / 17 18 0.000997 J 0.018 J 0.00345 19 LF1SB21 1.88E+00 0.85 No (a) 
Acenaphthene 3 / 17 18 0.00233 J 0.028 0.00345 19 LF1SB21 1.88E+00 0.21 No (a) 
Acenaphthylene 7 / 17 41 0.00238 J 0.232 0.00345 19 LF1SB15 1.91E+00 2.7 No (a) 
Anthracene 8 / 17 47 0.00203 J 0.126 0.00345 19 LF1SB15 1.90E+00 250 No (a) 
Benzo(a)anthracene 9 / 17 53 0.00922 3.64 J 0.00345 19 LF1SB06 1.98E+00 0.08 Yes 1.57E+00 1 57E+00 
Benzo(a)pyrene 9 / 16 56 0.00126 J 4.02 0.00345 19 LF1SB06 2.19E+00 0.01 Yes 1.96E+00 1 96E+00 
Benzo(b)fluoranthene 10 / 17 59 0.00245 J 4.16 0.00345 19 LF1SB06 2.19E+00 0.24 Yes 2.01E+00 2 01E+00 
Benzo(g,h,i)perylene 9 / 17 53 0.0102 3 J 0.00345 19 LF1SB06 1.94E+00 250 No (a) 
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Table 6-4 

Summary and Screening of Surface Soil (0.5 to 2 ft bgs) Sample Results 
Landfill Area 1, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 2 of 2) 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Range of Values (mg/kg) 
Detected Concentrations Reporting Limits 

Minimum VQ Maximum VQ Minimum Maximum 

Loca ion 
of 

MDC 
Mean 

(mg/kg) 

Soil Cleanup 
Target Levels a 

(mg/kg) COPC? b 
95% 

UCL c 
EPC d 

(mg/kg) 
Benzo(k)fluoran hene 10 / 17 59 0.000857 J 3.09 J 0.00345 19 LF1SB06 1.94E+00 2.4 Yes 1.31E+00 1 31E+00 
Benzoic Acid 3 / 17 18 0.0397 J 1.28 J 0.0736 48 LF1SB21 8.00E+00 11 No (a) 
Benzyl butyl phthalate 1 / 17 6 3.77 J 3.77 J 0.01835 19 LF1SB21 2.79E+00 31 No (a) 
Bis(2-Ethylhexyl)phthalate 5 / 17 29 0.021 J 0.482 J 0.01835 19 LF1SB21 2.34E+00 7 2 No (a) 
Carbazole 1 / 17 6 0.00805 J 0.00805 J 0.0176 19 LF1SB16 2.77E+00 0.02 No (a) 
Chrysene 9 / 17 53 0.0138 3.67 J 0.00345 19 LF1SB06 2.01E+00 7.7 No (a) 
Dibenz(a,h)anthracene 9 / 17 53 0.00228 J 1.82 J 0.00345 19 LF1SB06 1.79E+00 0.07 Yes 8.33E-01 8.33E-01 
DIBUTYL PHTHALATE 3 / 17 18 0.00789 J 0.127 J 0.0176 19 LF1SB22 2.65E+00 4.7 No (a) 
DIETHYL PHTHALATE 1 / 17 6 0.0835 J 0.0835 J 0.01835 19 LF1SB17 2.78E+00 8.6 No (a) 
Dimethyl Phthalate 3 / 17 18 8.29 JJ 113 0.01835 39.4 LF1SB21 1.21E+01 38 Yes 2.68E+01 2.68E+01 
Di-n-octylph halate 2 / 17 12 0.00824 J 0.304 J 0.01835 19 LF1SB21 2.56E+00 170 No (a) 
Fluoranthene 11 / 17 65 0.00172 J 8.14 0.00345 19 LF1SB06 1.99E+00 120 No (a) 
FLUORENE 7 / 17 41 0.000473 J 0.029 0.00345 19 LF1SB21 1.88E+00 16 No (a) 
Indeno(1,2,3-c,d)pyrene 9 / 17 53 0.0115 3.5 J 0.00345 19 LF1SB06 1.99E+00 0.66 Yes 1.55E+00 1.55E+00 
Naphthalene 5 / 17 29 0.000479 J 0.0323 0.00345 19 LF1SB21 1.88E+00 0.12 No (a) 
Phenanthrene 9 / 17 53 0.00245 J 3.08 J 0.00345 19 LF1SB06 1.87E+00 25 No (a) 
Pyrene 10 / 18 56 0.00177 J 2.86 J 0.00345 19 LF1SB06 1.89E+00 88 No (a) 
Volatile Organic Compounds 
2-BUTANONE 1 / 17 6 0.00255 J 0.00255 J 0.002385 0.01 LF1SB13 7.95E-03 1.7 No (a) 
Acetone 2 / 16 13 0.00974 J 0.0253 J 0.002385 0.07 LF1SB04 4.02E-02 2 5 No (a) 
DICHLOROMETHANE 3 / 17 18 0.00136 J 0.00643 J 0.00196 0.0172 LF1SB21 1.07E-02 0.002 Yes 7.61E-03 6.43E-03 
Styrene 1 / 17 6 0.0041 J 0.0041 J 0.000598 0 00862 LF1SB08 6.40E-03 0.36 No (a) 
Total Recoverable Petroleum Hydrocarbons 
TRPH 14 / 17 82 7.78 J 2050 J 9.7 227 LF1SB21 2.96E+02 34 Yes 7.42E+02 7.42E+02 

COPC - Chemical of potential concern. 
ft bgs - Feet below ground surface. 

mg/kg - Milligrams per kilogram. 

VQ - Validated qualifier 
a Soil Cleanup Target Levels (SCTLs); FDEP (2005) the lower of the residential SCTLs for direct soil contact and FDEP SCTLs leachability for protection of groundwater. 
b Reason for inclusion/exclusion as a COPC:
    Yes - the maximum detected concentration (MDC) exceeds the SCTL.

 No (a) - the MDC is below than the SCTL.
 No (b) - nutrients are excluded from the risk evaluation.
 No (c) - infrequently detected
    No (d) - sufficient evidence was available to indicate that the chemical was present at naturally occurring concentrations. See Appendix H. 
c  Nature of distribution and 95% UCL determined using ProUCL Version 5.1 (EPA, 2016, ProUCL Version 5.1 , Technical Support Center, Office of Science Policy, A lanta, Georgia, September,

 http://www.epa.gov/osp/hstl/tsc/software.htm). d  Exposure point concentration (EPC) - the minimum of either the MDC or he 95% UCL. 
e SCTL for Chromium total. 
f SCTL for Chlordane total. 
g SCTL for endrin. 
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Table 6-5 

Summary and Screening of Subsurface Soil (2 to 4 ft bgs) Sample Results 
Landfill Area 1, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 1 of 2) 

Range of Values (mg/kg) Location Soil Cleanup 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Detected Concentrations 
Minimum VQ Maximum VQ 

Reporting Limits 
Minimum Maximum 

of 
MDC 

Mean 
(mg/kg) 

Target Levels a 

(mg/kg) COPC? b 

Inorganics 
Aluminum 6 / 6 100 653 2730 10 98.3 LF1SB20 1.77E+03 8000 No (a) 
Antimony 4 / 6 67 0.236 J 6.54 0.469 1 LF1SB20 1.98E+00 0.54 No (c) 
Arsenic 6 / 6 100 0.207 J 23.2 0.226 0.5 LF1SB14 4.96E+00 0.21 No (c) 
Barium 6 / 6 100 3.5 96.4 0.226 0.5 LF1SB20 3.62E+01 12 No (c) 
Beryllium 4 / 6 67 0.111 J 0.251 J 0.234 0.5 LF1SB20 2.72E-01 6.3 No (a) 
Cadmium 4 / 6 67 0.2895 JJ 1.42 0.226 0.5 LF1SB20 6.67E-01 0.75 No (c) 
Chromium 6 / 6 100 1.73 27.2 0.226 0.5 LF1SB20 9.37E+00 3.8 c No (c) 
Cobalt 6 / 6 100 0.222 J 2.22 0.226 0.5 LF1SB20 1.00E+00 170 No (a) 
Copper 6 / 6 100 1.52 161 0.226 4.75 LF1SB14 5.54E+01 15 No (c) 
Iron 6 / 6 100 959 17900 22.6 475 LF1SB14 5.51E+03 5300 No (c) 
Lead 6 / 6 100 6.6 1080 0.492 41.2 LF1SB17 2.50E+02 400 Yes 
Manganese 6 / 6 100 2.36 J 162 1.13 2.5 LF1SB14 6.74E+01 350 No (a) 
Mercury 5 / 6 83 0.0108 J 0.363 0.0122 0.0152 LF1SB14 1.18E-01 0.21 No (c) 
Nickel 6 / 6 100 0.394 J 13.2 0.453 1 LF1SB14 5.05E+00 13 No (c) 
Selenium 4 / 6 67 0.142 J 0.407 J 0.226 0.5 LF1SB14 3.19E-01 0.52 No (a) 
Silver 2 / 6 33 0.117 J 0.219 J 0.226 0.5 LF1SB20 3.66E-01 1.7 No (a) 
Vanadium 6 / 6 100 1.75 15.2 0.226 0.5 LF1SB20 5.85E+00 6.7 No (c) 
Zinc 6 / 6 100 9.94 626 4.53 10 LF1SB20 2.36E+02 2600 No (a) 
Organochlorine Pesticides 
4,4'-DDD 4 / 6 67 0.00264 J 0.0106 J 0.00197 0.0795 LF1SB14 1.81E-02 0.42 No (a) 
4,4'-DDE 5 / 6 83 0.00574 0.0455 J 0.00197 0.0795 LF1SB20 2.42E-02 0.29 No (a) 
4,4'-DDT 4 / 6 67 0.01269 JJ 0.063 0.00349 0.0795 LF1SB14 2.53E-02 0.29 No (a) 
ALDRIN 
Chlordane, alpha-
Chlordane, gamma-

1 / 6 
3 / 6 
3 / 6 

17 
50 
50 

0.000582 
0.0132 
0.0112 

J 0.000582 
0.0267 
0.0342 

J 0.00175 
0.00175 
0.00175 

0.0398 
0.0398 
0.0398 

LF1SB19 
LF1SB14 
LF1SB14 

8.01E-03 
1.65E-02 
1.76E-02 

0.006 
0.28 
0.28 

d 

d 

No (a) 
No (a) 
No (a) 

Dieldrin 3 / 6 50 0.00307 J 0.00632 0.00197 0.0795 LF1SB17 1.70E-02 0.0002 Yes 
ENDOSULFAN II 1 / 6 17 0.00645 J 0.00645 J 0.001895 0.0795 LF1SB14 1.69E-02 0.38 No (a) 
ENDOSULFAN SULFATE 2 / 6 33 0.002225 JJ 0.0256 J 0.001895 0.0795 LF1SB20 7.19E-03 0.38 No (a) 
ENDRIN 2 / 6 33 0.0117 J 0.0466 J 0.00197 0.0795 LF1SB20 1.47E-02 0.1 No (a) 
ENDRIN ALDEHYDE 1 / 6 17 0.0406 J 0.0406 J 0.001895 0.0795 LF1SB20 9.95E-03 0.1 e No (a) 
ENDRIN KETONE 1 / 6 17 0.0539 J 0.0539 J 0.001895 0.0795 LF1SB20 1.46E-02 0.1 e No (a) 
HEPTACHLOR EPOXIDE 2 / 6 33 0.00169 J 0.00208 J 0.00175 0.0398 LF1SB19 8.25E-03 0.01 No (a) 
Methoxychlor 4 / 6 67 0.00212 J 2.15 J 0.00349 0.0795 LF1SB20 3.62E-01 16 No (a) 
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Table 6-5 

Summary and Screening of Subsurface Soil (2 to 4 ft bgs) Sample Results 
Landfill Area 1, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 2 of 2) 

Range of Values (mg/kg) Location Soil Cleanup 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Detected Concentrations 
Minimum VQ Maximum VQ 

Reporting Limits 
Minimum Maximum 

of 
MDC 

Mean 
(mg/kg) 

Target Levels a 

(mg/kg) COPC? b 

Semivolatile Organic Compounds 
1-Methylnaphthalene 2 / 6 33 0.00104 J 5.29 0.00194 0.395 LF1SB20 8.85E-01 0.31 Yes 
2-Methylnaphthalene 3 / 6 50 0.00106 J 7.17 0.00194 0.395 LF1SB20 1.20E+00 0.85 Yes 
Acenaphthene 2 / 6 33 0.00256 J 14.2 0.00347 0.395 LF1SB20 2.37E+00 0.21 Yes 
Acenaphthylene 4 / 6 67 0.00442 1.44 0.00347 0.395 LF1SB20 2.49E-01 2.7 No (a) 
Anthracene 5 / 6 83 0.00429 27.1 0.00188 0.395 LF1SB20 4.53E+00 250 No (a) 
Benzo(a)anthracene 5 / 6 83 0.0235 41.2 0.00347 1.58 LF1SB20 6.90E+00 0.08 Yes 
Benzo(a)pyrene 5 / 6 83 0.0272 52.3 0.00188 0.395 LF1SB20 8.77E+00 0.01 Yes 
Benzo(b)fluoranthene 5 / 6 83 0.0443 44.7 0.00347 1.58 LF1SB20 7.54E+00 0.24 Yes 
Benzo(g,h,i)perylene 5 / 6 83 0.0212 15.6 0.00188 0.395 LF1SB20 2.63E+00 250 No (a) 
Benzo(k)fluoranthene 5 / 6 83 0.0155 28.1 0.00188 0.395 LF1SB20 4.71E+00 2.4 Yes 
Bis(2-Ethylhexyl)phthalate 4 / 6 67 0.0331 J 0.648 J 0.097 3.95 LF1SB14 3.13E-01 7.2 No (a) 
CARBAZOLE 2 / 6 33 0.0107 J 6 0.0939 3.95 LF1SB20 1.74E+00 0.02 Yes 
Chrysene 5 / 6 83 0.0302 39.6 0.00347 1.58 LF1SB20 6.65E+00 7.7 Yes 
Dibenz(a,h)anthracene 5 / 6 83 0.00642 5.88 0.00347 0.395 LF1SB20 9.87E-01 0.07 Yes 
Dibenzofuran 1 / 6 17 3.58 J 3.58 J 0.0939 3.95 LF1SB20 1.39E+00 1.5 Yes 
DIBUTYL PHTHALATE 1 / 6 17 1.21 J 1.21 J 0.097 3.95 LF1SB19 1.35E+00 4.7 No (a) 

Fluoranthene 6 / 6 100 0.00186 J 88.8 0.00188 1.58 LF1SB20 1.49E+01 120 No (a) 
FLUORENE 3 / 6 50 0.00133 J 16.6 0.00188 0.395 LF1SB20 2.77E+00 16 Yes 
Indeno(1,2,3-c,d)pyrene 5 / 6 83 0.0225 23.6 0.00188 0.395 LF1SB20 3.96E+00 0.66 Yes 
Naphthalene 5 / 6 83 0.00113 J 16.2 0.00188 0.395 LF1SB20 2.70E+00 0.12 Yes 
Phenanthrene 5 / 6 83 0.00903 75.1 0.00188 1.58 LF1SB20 1.25E+01 25 Yes 
Pyrene 6 / 6 100 0.00212 J 67.4 0.00188 1.58 LF1SB20 1.13E+01 88 No (a) 
Volatile Organic Compounds 
Acetone 1 / 6 17 0.00596 J 0.00596 J 0.00238 0.0423 LF1SB13 2.93E-02 2.5 No (a) 
DICHLOROMETHANE 2 / 6 33 0.00748 J 0.00757 J 0.00238 0.0169 LF1SB14 1.17E-02 0.002 Yes 
TRICHLOROFLUOROMETHANE 2 / 6 33 0.000941 J 0.001645 JJ 0.000595 0.00845 LF1SB19 4.64E-03 3.3 No (a) 
Total Recoverable Petroleum Hydrocarbons 
TRPH 5 / 6 100 16.1 4520 J 19.3 212 LF1SB20 8.39E+02 34 Yes 

COPC - Chemical of potential concern. 
ft bgs - Feet below ground surface. c SCTL for Chromium total. 

mg/kg - Milligrams per kilogram. d SCTL for Chlordane total. 

VQ - Validated qualifier e SCTL for endrin. 
a Soil Cleanup Target Levels (SCTLs); FDEP (2005) the lower of the residential 
  SCTLs for direct soil contact and FDEP SCTLs leachability for protection of groundwater. 
b Reason for inclusion/exclusion as a COPC:

 Yes - the maximum detected concentration 
(MDC) exceeds the SCTL

 No 
(a) - the MDC is below than the SCTL.

 No 
(b) - nutrients are excluded from the risk evaluation.

    No (c) - sufficient evidence was available to indicate that the chemical was present 

at naturally occurring concentrations. See Appendix H. 
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Table 6-6 

Summary and Screening of Subsurface Soil (4 to 6 ft bgs) Sample Results 
Landfill Area 1, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 1 of 2) 

Range of Values (mg/kg) Location Soil Cleanup 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Detected Concentrations 
Minimum VQ Maximum VQ 

Reporting Limits 
Minimum Maximum 

of 
MDC 

Mean 
(mg/kg) 

Target Levels a 

(mg/kg) COPC? b 

Inorganics 
Aluminum 2 / 2 100 2240 2420 83.7 98.7 LF1SB13 2.33E+03 8000 No (a) 
Antimony 1 / 2 50 0.228 J 0.228 J 0.837 0.987 LF1SB17 6.08E-01 0.54 No (a) 
Arsenic 2 / 2 100 0.22 J 1.31 0.419 0.494 LF1SB17 7.65E-01 0.21 No (c) 
Barium 2 / 2 100 7.75 20 0.419 0.494 LF1SB17 1.39E+01 12 No (c) 
Beryllium 2 / 2 100 0.113 J 0.159 J 0.419 0.494 LF1SB13 1.36E-01 6.3 No (a) 
Cadmium 1 / 2 50 0.215 J 0.215 J 0.419 0.494 LF1SB17 3.55E-01 0.75 No (a) 
Chromium 2 / 2 100 2.53 6.67 0.419 0.494 LF1SB17 4.60E+00 3.8 c No (c) 
Cobalt 2 / 2 100 0.137 J 0.384 J 0.419 0.494 LF1SB17 2.61E-01 170 No (a) 
Copper 1 / 2 50 28 28 0.419 0.494 LF1SB17 1.42E+01 15 No (c) 
Iron 2 / 2 100 837 1070 41.9 49.4 LF1SB17 9.54E+02 5300 No (a) 
Lead 2 / 2 100 3.41 91.3 0.494 4.19 LF1SB17 4.74E+01 400 No (a) 
Manganese 2 / 2 100 3.58 54 2.09 2.47 LF1SB17 2.88E+01 350 No (a) 
Mercury 1 / 2 50 0.048 0.048 0.0121 0.0148 LF1SB17 3.14E-02 0.21 No (a) 
Nickel 2 / 2 100 0.483 J 1.71 0.837 0.987 LF1SB17 1.10E+00 13 No (c) 
Selenium 2 / 2 100 0.209 J 0.283 J 0.419 0.494 LF1SB13 2.46E-01 0.52 No (a) 
Vanadium 2 / 2 100 3.2 7.14 0.419 0.494 LF1SB13 5.17E+00 6.7 No (c) 
Zinc 1 / 2 50 101 101 8.37 9.87 LF1SB17 5.54E+01 2600 No (a) 
Organochlorine Pesticides 
4,4'-DDD 1 / 2 50 0.0222 J 0.0222 J 0.00411 0.0174 LF1SB17 1.32E-02 0.42 No (a) 
4,4'-DDE 1 / 2 50 0.0366 0.0366 0.00411 0.0174 LF1SB17 2.04E-02 0.29 No (a) 
4,4'-DDT 
Chlordane, alpha-
Chlordane, gamma-

1 / 2 
1 / 2 
1 / 2 

50 
50 
50 

0.0495 
0.0823 
0.0781 

0.0495 
0.0823 
0.0781 

0.00411 
0.00206 
0.00206 

0.0174 
0.00874 
0.00874 

LF1SB17 
LF1SB17 
LF1SB17 

2.68E-02 
4.22E-02 
4.01E-02 

0.29 
0.28 
0.28 

d 

d 

No (a) 
No (a) 
No (a) 

Dieldrin 1 / 2 50 0.026 0.026 0.00411 0.0174 LF1SB17 1.51E-02 0.0002 Yes 
ENDRIN KETONE 1 / 2 50 0.00185 J 0.00185 J 0.00411 0.0174 LF1SB13 9.63E-03 0.1 e No (a) 
HEPTACHLOR EPOXIDE 1 / 2 50 0.00462 J 0.00462 J 0.00206 0.00874 LF1SB17 3.34E-03 0.01 No (a) 
Semivolatile Organic Compounds 
Acenaphthylene 2 / 2 100 0.00492 0.00582 0.00345 0.00407 LF1SB17 5.37E-03 2.7 No (a) 
Anthracene 2 / 2 100 0.00283 J 0.0063 0.00345 0.00407 LF1SB17 4.57E-03 250 No (a) 
Benzo(a)anthracene 2 / 2 100 0.00301 J 0.0338 0.00345 0.00407 LF1SB17 1.84E-02 0.08 No (a) 
Benzo(a)pyrene 2 / 2 100 0.0127 0.0387 0.00345 0.00407 LF1SB17 2.57E-02 0.01 Yes 
Benzo(b)fluoranthene 2 / 2 100 0.0193 0.0714 0.00345 0.00407 LF1SB17 4.54E-02 0.24 No (a) 
Benzo(g,h,i)perylene 2 / 2 100 0.0116 0.0205 0.00345 0.00407 LF1SB17 1.61E-02 250 No (a) 
Benzo(k)fluoranthene 2 / 2 100 0.00541 0.0249 0.00345 0.00407 LF1SB17 1.52E-02 2.4 No (a) 
BENZYL BUTYL PHTHALATE 1 / 2 50 0.0082 J 0.0082 J 0.344 0.407 LF1SB17 2.08E-01 31 No (a) 
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Table 6-6 

Summary and Screening of Subsurface Soil (4 to 6 ft bgs) Sample Results 
Landfill Area 1, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 2 of 2) 

Range of Values (mg/kg) Location Soil Cleanup 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Detected Concentrations 
Minimum VQ Maximum VQ 

Reporting Limits 
Minimum Maximum 

of 
MDC 

Mean 
(mg/kg) 

Target Levels a 

(mg/kg) COPC? b 

Bis(2-Ethylhexyl)phthalate 1 / 2 50 0.0372 J 0.0372 J 0.344 0.407 LF1SB17 2.22E-01 7.2 No (a) 
CARBAZOLE 1 / 2 50 0.00872 J 0.00872 J 0.344 0.407 LF1SB17 2.08E-01 0.02 No (a) 
Chrysene 2 / 2 100 0.00497 0.0433 0.00345 0.00407 LF1SB17 2.41E-02 7.7 No (a) 
Dibenz(a,h)anthracene 2 / 2 100 0.00259 J 0.00573 0.00345 0.00407 LF1SB17 4.16E-03 0.07 No (a) 
DIBUTYL PHTHALATE 1 / 2 50 0.00702 J 0.00702 J 0.344 0.407 LF1SB17 2.07E-01 4.7 No (a) 
Fluoranthene 2 / 2 100 0.00369 J 0.0518 0.00345 0.00407 LF1SB17 2.77E-02 120 No (a) 
FLUORENE 1 / 2 50 0.000533 J 0.000533 J 0.00345 0.00407 LF1SB17 2.30E-03 16 No (a) 
Indeno(1,2,3-c,d)pyrene 2 / 2 100 0.0127 0.0243 0.00345 0.00407 LF1SB17 1.85E-02 0.66 No (a) 
Naphthalene 1 / 2 50 0.000955 J 0.000955 J 0.00345 0.00407 LF1SB17 2.51E-03 0.12 No (a) 
Phenanthrene 1 / 2 50 0.0114 0.0114 0.00345 0.00407 LF1SB17 7.74E-03 25 No (a) 
Pyrene 2 / 2 100 0.00661 0.053 0.00345 0.00407 LF1SB17 2.98E-02 88 No (a) 
Volatile Organic Compounds 
DICHLOROMETHANE 1 / 2 50 0.0034 J 0.0034 J 0.0106 0.0106 LF1SB17 7.00E-03 0.002 Yes 
Total Recoverable Petroleum Hydrocarbons 
TRPH 2 / 2 100 21.5 181 J 21.4 185 LF1SB17 1.01E+02 34 Yes 

COPC - Chemical of potential concern. 
ft bgs - Feet below ground surface. 

mg/kg - Milligrams per kilogram. 

VQ - Validated qualifier 
a Soil Cleanup Target Levels (SCTLs); FDEP (2005) the lower of the residential SCTLs for direct soil contact and FDEP SCTLs leachability for protection of groundwater. 
b Reason for inclusion/exclusion as a COPC:
    Yes - the maximum detected concentration (MDC) exceeds the SCTL

 No (a) - the MDC is below than the SCTL
.

 No (b) - nutrients are excluded from the risk evaluation
.

    No (c) - sufficient evidence was available to indicate that the chemical was present at naturally occurring concentrations. See Appendix H. 
c SCTL for Chromium total. 
d SCTL for Chlordane total. 
e SCTL for endrin. 
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Table 6-7 

Summary and Screening of Groundwater Sample Results 
Landfill Area 1, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 1 of 2) 

Range of Values (µg/L) 
Detection Percent Detected Concentrations 

Chemical Frequency Detection Minimum VQ Maximum VQ 
Inorganics 
Aluminum 23 / 31 74 5.33 JJ 1560 J 
Antimony 12 / 31 39 0.62 J 6.36 
Arsenic 15 / 31 48 0.35 J 11.7 
Barium 31 / 31 100 31.6 400 
Cadmium 1 / 31 3 0.35 J 0.35 J 
Calcium 15 / 15 100 75600 468000 
Chromium 10 / 31 32 0.27 J 2.98 J 
Cobalt 15 / 31 48 0.28 J 26.7 
Copper 14 / 31 45 0.25 J 5.9 J 
Iron 31 / 31 100 146 45300 
Lead 9 / 31 29 1.1 J 10.3 
Magnesium 15 / 15 100 1560 J 36400 
Manganese 31 / 31 100 12.4 J 2060 
Mercury 2 / 31 6 0.032 J 0.033 J 
Nickel 17 / 31 55 0.5 J 7.62 
Potassium 15 / 15 100 500 J 16100 
Selenium 10 / 31 32 0.26 J 5.1 J 
Sodium 31 / 31 100 2490 J 130000 
Vanadium 20 / 31 65 0.28 J 3.75 J 
Zinc 8 / 31 26 7.4 J 1800 
General Chemistry 
Ammonia 13 / 16 81 305 7700 
Chloride 31 / 31 100 3500 238000 
Fluoride 30 / 31 97 65 J 3680 
Nitrogen, Nitrate (as N) 5 / 31 16 102 J 500 J 
Phosphate 9 / 16 56 17 J 100 
Phosphorus 12 / 15 80 36 J 460 
Sulfate 29 / 31 94 132 J 552000 
Methane Compounds 
Ethane 6 / 16 38 0.329 J 225 J 
Ethene 1 / 16 6 0.192 J 0.192 J 
Methane 16 / 16 100 37.9 5770 
Semivolatile Organic Compounds 
1-Methylnaphthalene 6 / 31 19 0.074 J 0.175 
2-Methylnaphthalene 6 / 31 19 0.101 J 0.277 
3-4-Methylphenol, m,p-Cresols 1 / 15 7 3.4 J 3.4 J 
4-Nitrophenol 1 / 31 3 5 J 5 J 
Acenaphthene 1 / 31 3 0.1 0.1 
Benzo(a)anthracene 1 / 31 3 0.031 J 0.031 J 
Benzo(a)pyrene 1 / 31 3 0.018 J 0.018 J 

Reporting Limits 
Minimum Maximum 

20 200 
2 6 
1 10 
1 200 
1 5 

1000 1000 
1 10 
1 50 
1 25 

100 1000 
1 5 

5000 5000 
5 50 

0.2 0.5 
2 40 

10000 10000 
1 10 

100 40000 
1 50 

20 20 

100 100 
200 40000 
200 2000 
100 1000 
50 50 

100 100 
200 40000 

1 300 
1 1 
2 600 

0.1 0.83 
0.1 0.83 
4.8 5 
5.05 25 

0.0505 0.83 
0.0505 0.17 
0.0505 0.17 

Location 
of MDC 

LF1MW09 
LF1MW04 
LF1MW04 
LF1MW04 
LF1MW05 
LF1MW07 
LF1MW09 
LF1MW05 
LF1MW04 
LF1MW07 
LF1MW07 
LF1MW07 
LF1MW07 
LF1W-6-86 
LF1MW05 
LF1MW07 
LF1MW07 
LF1MW10 
LF1MW09 
LF1MW05 

LF1MW02 
LF1MW10 
LF1MW05 
LF1MW05 
LF1MW08 
LF1MW05 
LF1MW05 

LF1MW06 
LF1DW02 
LF1MW09 

LF1MW02 
LF1MW02 
LF1MW06 
LF1MW01 
LF1MW02 
LF1MW07 
LF1MW07 

Groundwater 
Mean Screening Value a 

(µg/L) (µg/L) COPC? b 

122 200 No (c) 
3.43 6 No (c) 
5.34 10 No (c) 
122 2000 No (a) 

2.91E+00 5 No (a) 
1.99E+05 Nutrient No (b) 

5.25 100 No (a) 
1.48E+01 14 No (c) 

7.01 1000 No (a) 
9774.00 300 No (c) 

2.82 15 No (a) 
9.39E+03 Nutrient No (b) 
2.50E+02 50 Yes 
3.15E-01 2 No (a) 

9.69 100 No (a) 
5.45E+03 Nutrient No (b) 

4.12 50 No (a) 
36212.00 Nutrient No (b) 

15.40 4.9 No (a) 
78.30 5000 No (a) 

1.30E+03 280 Yes 
5.31E+04 250000 No (a) 
3.61E+02 2000 Yes 
3.31E+02 10000 No (a) 
5.01E+01 Nutrient No (b) 
1.43E+02 Nutrient No (b) 
5.43E+04 250000 Yes 

1.88E+01 MNA No (d) 
9.50E-01 MNA No (d) 
2.35E+03 MNA No (d) 

4.40E-01 2.8 No (a) 
4.50E-01 2.8 No (a) 
4.73E+00 0.35 No (e) 
1.66E+01 5.6 No (a) 
4.39E-01 2 No (a) 
1.27E-01 0.005 No (e) 
1.26E-01 0.2 No (a) 
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Table 6-7 

Summary and Screening of Groundwater Sample Results 
Landfill Area 1, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 2 of 2) 

Range of Values (µg/L) Groundwater 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Detected Concentrations 
Minimum VQ Maximum VQ 

Reporting Limits 
Minimum Maximum 

Location 
of MDC 

Mean 
(µg/L) 

Screening Value a 

(µg/L) COPC? b 

Benzo(b)fluoranthene 1 / 31 3 0.033 J 0.033 J 0.0505 0.17 LF1MW07 1.27E-01 0.005 No (e) 
Benzo(g,h,i)perylene 1 / 31 3 0.03 J 0.03 J 0.0505 0.17 LF1MW07 1.27E-01 21 No (a) 
Benzo(k)fluoranthene 1 / 31 3 0.032 J 0.032 J 0.0505 0.17 LF1MW07 1.27E-01 0.05 No (a) 
Benzoic Acid 5 / 31 16 2.42 J 6.97 J 5.05 50 LF1MW02 2.74E+01 2800 No (a) 
Benzyl Butyl Phthalate 1 / 31 3 0.274 J 0.274 J 0.505 10.5 LF1MW01 6.94E+00 14 No (a) 
Bis(2-Ethylhexyl)phthalate 1 / 31 3 0.44 J 0.44 J 0.505 10.5 LF1MW01 6.95E+00 6 No (a) 
Chrysene 1 / 31 3 0.037 J 0.037 J 0.0505 0.17 LF1MW07 1.27E-01 0.48 No (a) 
D benz(a,h)anthracene 1 / 31 3 0.026 J 0.026 J 0.0505 0.17 LF1MW07 1.27E-01 0.0005 No (e) 
Fluoranthene 2 / 31 6 0.015 J 0.019 J 0.0505 0.83 LF1MW07 4.34E-01 28 No (a) 
Indeno(1,2,3-c,d)pyrene 1 / 31 3 0.029 J 0.029 J 0.0505 0.17 LF1MW07 1.27E-01 0.005 No (e) 
Naphthalene 16 / 31 52 0.015 J 0.073 J 0.0505 0.83 LF1MW05 4.06E-01 1.4 No (a) 
Phenanthrene 2 / 31 6 0.013 J 0.021 J 0.051 0.83 LF1MW04 4.35E-01 21 No (a) 
Volatile Organic Compounds 
1,4-Dichlorobenzene 2 / 31 6 0.925 JJ 1.09 J 0.5 2 LF1MW02 9.84E-01 75 No (a) 
1,4-Dioxane 1 / 31 3 2 2 2 250 LF1MW09 6.87E+01 0.32 No (e) 
Acetone 2 / 26 8 10.1 J 14.3 J 1 25 LF1DW01 1.17E+01 630 No (a) 
Chlorethene 2 / 31 6 0.466 J 0.611 J 0.5 2 LF1MW04 1.00E+00 1 No (a) 
Chlorobenzene 2 / 31 6 227.5 330 0.5 5 LF1MW02 1.89E+01 100 Yes 
Dichloromethane 5 / 31 16 1.01 J 3.05 J 0.5 10 LF1MW10 4.70E+00 5 No (a) 
Toluene 5 / 31 16 0.25 J 9.9 0.5 2 LF1MW06 1.30E+00 1000 No (a) 
Total Recoverable Petroleum Hydrocarbons 
TRPH-FLPRO C8-C40 18 / 31 58 133 J 517 270 454 LF1MW09 3.21E+02 500 Yes 

µg/L - Micrograms per liter. 

COPC - Chemical of potential concern. 

VQ - Validation qualifier. 
a Groundwater Cleanup Target Levels (GWCTLs); FDEP (2005); unless otherwise noted. 
b Reason for inclusion/exclusion as a COPC:
    Yes - the maximum detected concentration (MDC) exceeds the SCTL.

 No (a) - the MDC is below than the GWCTL.
 No (b) - nutrients are excluded from the risk evaluation.
    No (c) - sufficient evidence was available to indicate that the chemical was present at naturally occurring concentrations. See Appendix H.
    No (d) - no screening value is available. Parameter was collected as a monitored natural attenuation (MNA) only and is of very low toxicity.
    No (e) - Infrequently detected compound as defined by Florida Department of Environmental Protection (FDEP), 2005c, Technical Report:Development of 
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Table 6-8 

Summary and Screening of Surface Water Sample Results 
Landfill Area 1, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

Range of Values (µg/L) Location Surface Water 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Detected Concentrations 
Minimum VQ Maximum VQ 

Reporting Limits 
Minimum Maximum 

of 
MDC 

Mean 
(µg/L) 

CTL a 

(µg/L) COPC? b 

Inorganics 
Aluminum 1 / 1 100 32.6 32.6 20 20 LF1SW05 32.6 13 No (c) 
Arsenic 1 / 1 100 0.87 J 0.87 J 1 1 LF1SW05 0.87 50 No (a) 
Copper 1 / 1 100 0.67 J 0.67 J 1 1 LF1SW05 0.67 16.3 c No (a) 
Iron 1 / 1 100 786 786 100 100 LF1SW05 786 1000 No (a) 
Organochlorine Pesticides 
4,4'-DDD 1 / 1 100 0.00894 J 0.00894 J 0.103 0.103 LF1SW05 0.00894 0.0003 Yes 
4,4'-DDE 1 / 1 100 0.00861 J 0.00861 J 0.103 0.103 LF1SW05 0.00861 0.0002 Yes 
Polynuclear Aromatic Hydrocarbons 
1-METHYL NAPHTHALENE 1 / 1 100 0.101 0.101 0.1 0.1 LF1SW05 0.101 95 No (a) 
2-METHYLNAPHTHALENE 1 / 1 100 0.12 0.12 0.1 0.1 LF1SW05 0.12 30 No (a) 
ACENAPHTHENE 1 / 1 100 0.17 0.17 0.1 0.1 LF1SW05 0.17 3 No (a) 
Benzo(a)anthracene 1 / 1 100 0.061 J 0.061 J 0.1 0.1 LF1SW05 0.061 0.031 Yes 
Benzo(a)pyrene 1 / 1 100 0.074 J 0.074 J 0.1 0.1 LF1SW05 0.074 0.031 Yes 
Benzo(b)fluoranthene 1 / 1 100 0.075 J 0.075 J 0.1 0.1 LF1SW05 0.075 0.031 Yes 
Benzo(g,h,i)perylene 1 / 1 100 0.093 J 0.093 J 0.1 0.1 LF1SW05 0.093 0.031 Yes 
Benzo(k)fluoranthene 1 / 1 100 0.089 J 0.089 J 0.1 0.1 LF1SW05 0.089 0.031 Yes 
Chrysene 1 / 1 100 0.08 J 0.08 J 0.1 0.1 LF1SW05 0.08 0.031 Yes 
Dibenz(a,h)anthracene 1 / 1 100 0.096 J 0.096 J 0.1 0.1 LF1SW05 0.096 0.031 Yes 
Fluoranthene 1 / 1 100 0.038 J 0.038 J 0.1 0.1 LF1SW05 0.038 0.3 No (a) 
FLUORENE 1 / 1 100 0.128 0.128 0.1 0.1 LF1SW05 0.128 30 No (a) 
Indeno(1,2,3-c,d)pyrene 1 / 1 100 0.101 0.101 0.1 0.1 LF1SW05 0.101 0.031 Yes 
NAPHTHALENE 1 / 1 100 0.266 0.266 0.1 0.1 LF1SW05 0.266 26 No (a) 
PHENANTHRENE 1 / 1 100 0.108 0.108 0.1 0.1 LF1SW05 0.108 0.031 Yes 
Pyrene 1 / 1 100 0.025 J 0.025 J 0.1 0.1 LF1SW05 0.025 0.3 No (a) 

µg/L - Micrograms per liter. 
a Surface water Cleanup Target Levels (SWCTLs); FDEP (2005). 
b Reason for inclusion/exclusion as a COPC:
    Yes - the maximum detected concentration (MDC) exceeds the SCTL.

 No (a) - the MDC is below than the SCTL.
 No (b) - nutrients are excluded from the risk evaluation.
    No (c) - sufficient evidence was available to indicate that the chemical was present at naturally occurring concentrations. See Appendix H. 
c  The value is hardness dependent for Class III surface water, based on a Hardness of 192 mg/L. 
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Table 6-9 

Summary and Screening of Sediment Sample Results 
Landfill Area 1, Former Lee Field Air Station 

Green Cove Springs, Florida 

Range of Values (mg/kg) Screening Exceeds 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Detected Concentrations 
Minimum VQ Maximum VQ 

Reporting Limits 
Minimum Maximum 

Location 
of MDC 

Mean 
(mg/kg) 

Value a 

(mg/kg) 
Screening 
Value? b 

Inorganics 
Barium 1 / 1 100 2.69 JJ 2.69 JJ 0.524 0.524 LF1SD05 2.69E+00 12 No 
Chromium 1 / 1 100 1.032 1.032 0.524 0.524 LF1SD05 1.03E+00 21 No 
Copper 1 / 1 100 0.193 J 0.193 J 0.506 0.506 LF1SD05 1.93E-01 15 No 
Lead 1 / 1 100 1.4135 JJ 1.4135 JJ 0.524 0.524 LF1SD05 1.41E+00 400 No 
Semivolatile Organic Compounds 
Fluoranthene 1 / 1 100 0.0011 J 0.0011 J 0.00449 0.00449 LF1SD05 1.10E-03 320 No 
Pyrene 1 / 1 100 0.00141 J 0.00141 J 0.00449 0.00449 LF1SD05 1.41E-03 240 No 
Volatile Organic Compounds 
Acetone 1 / 1 100 0.008375 JJ 0.008375 JJ 0.03065 0.03065 LF1SD05 8.38E-03 1100 No 
DICHLOROMETHANE 1 / 1 100 0.011415 JJ 0.011415 JJ 0.01225 0.01225 LF1SD05 1.14E-02 1.7 No 
Total Recoverable Petroleum Hydrocarbons 
TRPH 1 / 1 100 51.2 J 51.2 J 24.2 24.2 LF1SD05 5.12E+01 46 Yes c 

mg/kg - Milligrams per liter.
a Per the work plan, human health-based sediment quality assessment guideline (SQAG) value would have been used, but no human health-based SQAGs are listed (FDEP, 
2003) for the detected analytes. Therefore, the residential soil cleanup target level (SCTL) (FDEP, 2005) divided by a factor of 10 were used as surrogate screening values for 
comparison purposes.
b Sediment at this location is perennially covered with water and, thus, per U.S. Environmental Protection Agency (EPA, 2014) guidance sediment is not quantitatively 
evaluated for risk in the BHHRA. 
c The estimated detected value marginally exceeds the screening value. As described in footnote a, the residental soil SCTL values were used as screening values for 
comparison purposes because no SQAGs were available. Thus, even though the MDC for TPH marginally exceeds the screening value, TPH is not identified as a chemical of 
potential concern because residential soil SCTLs are not specific to perrenially covered sediment. As described in footnote b, sediment that is perrenially covered with water is 
not quantitaively evaluated for risk in the BHHRA per EPA (2014a) guidance and is thus not of potential concern. 
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Table 6-10 

Summary and Screening of Surface Soil (0 to 1 ft bgs) Sample Results 
Landfill Area 3, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 1 of 2) 

Range of Values (mg/kg) Location Soil Cleanup 
Detection Percent Detected Concentrations Reporting Limits of Mean Target Levels a 95% EPC 

Chemical Frequency Detection Minimum VQ Maximum VQ Minimum Maximum MDC (mg/kg) (mg/kg) COPC? b UCL (mg/kg) 
Inorganics 
Aluminum 23 / 23 100 710 3610 8.425 85.1 LF3SS05 1.72E+03 8000 No (a) 
Antimony 1 / 15 7 2.7 J 2.7 J 0.8425 7.1 LF3SS03 5.32E+00 0.54 No (c) 
Arsenic 8 / 23 35 0.167 J 0.83 0.42 0.66 LF3SS07 5.36E-01 0.21 No (d) 
Barium 23 / 23 100 1.08 38.4 0.421 26.6 LF3SS02 9.41E+00 12 No (d) 
Cadmium 1 / 16 6 0.64 0.64 0.4 0.5 LF3SS03 4.61E-01 0.75 No (a) 
Calcium 20 / 20 100 68.5 J 6810 J 422 664 LF3SS02 7.99E+02 Nutrient No (b) 
Chromium 9 / 9 100 0.759 8.4 0.421 1.3 LF3SS05 3.69E+00 3.8 c No (d) 
Cobalt 3 / 9 33 0.58 J 0.85 J 0.421 6.6 LF3SS03 2.28E+00 170 No (a) 
Copper 23 / 23 100 0.21 J 1770 0.418 3.3 LF3SS03 8.22E+01 15 Yes 4.17E+02 4.17E+02 
Iron 23 / 23 100 199 3920 J 8.4 42.7 LF3SS02 1.47E+03 5300 No (a) 
Lead 21 / 21 100 1.385 188 0.421 13.3 LF3SS03 2.86E+01 400 No (a) 
Magnesium 18 / 18 100 29.9 J 532 J 422 664 LF3SS02 1.07E+02 Nutrient No (b) 
Manganese 22 / 23 96 0.727 J 85.2 J 1.3 2.14 LF3SS02 9.95E+00 350 No (a) 
Mercury 12 / 22 55 0.06 J 0.39 0.0126 0.23 LF3SS04 1.20E-01 0.21 Yes 1.65E-01 1.65E-01 
Nickel 5 / 7 71 0.302 J 7.7 0.8425 5.3 LF3SS03 2.77E+00 13 No (a) 
Potassium 1 / 1 100 266 J 266 J 547 547 LF3SS02 2.66E+02 Nutrient No (b) 
Selenium 1 / 16 6 0.117 J 0.117 J 0.424 12.5 LF3SB17 9.27E+00 0.52 No (a) 
Silver 2 / 21 10 0.129 J 1.8 0.421 1.3 LF3SS03 1.03E+00 1.7 Yes 6.87E-01 6.87E-01 
Sodium 20 / 20 100 168 J 384 J 422 664 LF3SS05 2.37E+02 Nutrient No (b) 
Vanadium 20 / 20 100 0.9905 7.3 J 0.421 6.6 LF3SS05 2.86E+00 6.7 No (d) 
Zinc 22 / 23 96 2.48 J 187 J 1.7 8.55 LF3SS03 2.40E+01 2600 No (a) 
Polychlorinated Biphenyls 
AROCLOR-1260 2 / 23 9 0.0134 J 0.0174 J 0.0352 0.043 LF3SS02 3.64E-02 0.05 No (a) 
Organochlorine Pesticides 
ENDOSULFAN SULFATE 1 / 23 4 0.00288 J 0.00288 J 0.00351 0.037 LF3SB17 7.31E-03 0.38 No (a) 
Semivolatile Organic Compounds 
Acenaphthene 1 / 33 3 0.00236 J 0.00236 J 0.00346 0.43 LF3SB19 2.85E-01 0.21 No (a) 
Anthracene 3 / 33 9 0.00559 0.116 J 0.00346 0.43 LF3SS11 2.78E-01 250 No (a) 
Benzo(a)anthracene 8 / 33 24 0.0152 0.677 0.00346 0.43 LF3SS11 2.55E-01 0.08 Yes 1.30E-01 1.30E-01 
Benzo(a)pyrene 10 / 33 30 0.00179 J 0.956 0.00346 0.41 LF3SS11 2.16E-01 0.01 Yes 1.68E-01 1.68E-01 
Benzo(b)fluoranthene 11 / 33 33 0.00256 J 0.948 0.00346 0.41 LF3SS11 2.24E-01 0.24 Yes 1.81E-01 1.81E-01 
Benzo(g,h,i)perylene 10 / 33 30 0.0014 J 1.02 0.00346 0.41 LF3SS11 2.16E-01 250 No (a) 
Benzo(k)fluoranthene 9 / 33 27 0.000855 J 0.594 0.00346 0.41 LF3SS11 2.06E-01 2.4 No (a) 
Benzoic Acid 4 / 23 17 0.25 J 0.425 J 0.92 1.76 LF3SS05 9.19E-01 11 No (a) 
Bis(2-Ethylhexyl)phthalate 5 / 23 22 0.139 J 0.452 J 0.346 0.43 LF3SB02 3.58E-01 7.2 No (a) 
CARBAZOLE 2 / 23 9 0.0939 J 0.123 J 0.346 0.43 LF3SB19 3.61E-01 0.02 Yes 1.14E-01 1.14E-01 
Chrysene 9 / 33 27 0.00196 J 0.789 0.00346 0.43 LF3SS11 2.61E-01 7.7 No (a) 
D benz(a,h)anthracene 4 / 33 12 0.0119 0.207 J 0.00346 0.41 LF3SS11 2.02E-01 0.07 Yes 7.69E-02 7.69E-02 
D benzofuran 1 / 23 4 0.0145 J 0.0145 J 0.346 0.43 LF3SB19 3.68E-01 1.5 No (a) 
Fluoranthene 8 / 33 24 0.00254 J 1.01 0.00346 0.43 LF3SS11 3.04E-01 120 No (a) 
FLUORENE 1 / 33 3 0.00201 J 0.00201 J 0.00346 0.43 LF3SB19 2.85E-01 16 No (a) 
Indeno(1,2,3-c,d)pyrene 10 / 33 30 0.00144 J 1 0.00346 0.41 LF3SS11 2.16E-01 0.66 Yes 1.75E-01 1.75E-01 
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Table 6-10 

Summary and Screening of Surface Soil (0 to 1 ft bgs) Sample Results 
Landfill Area 3, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 2 of 2) 

Range of Values (mg/kg) Location Soil Cleanup 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Detected Concentrations 
Minimum VQ Maximum VQ 

Reporting Limits 
Minimum Maximum 

of 
MDC 

Mean 
(mg/kg) 

Target Levels a 

(mg/kg) COPC? b 
95% 
UCL 

EPC 
(mg/kg) 

Naphthalene 1 / 33 3 0.00105 J 0.00105 J 0.00346 0.43 LF3SB19 2.85E-01 0.12 No (a) 
Phenanthrene 6 / 33 18 0.00538 0.513 0.00346 0.43 LF3SS11 2.83E-01 25 No (a) 
Pyrene 
Volatile Organic Compounds 
2-BUTANONE 

8 / 33 

2 / 24 

24 

8 

0.00242 

0.00277 

J 

J 

0.988 

0.0034 J 

0.00346 

0.00596 

0.43 

0.018 

LF3SS11 

LF3SB17 

2.96E-01 

1.18E-02 

88 

1.7 

No (a) 

No (a) 
Acetone 14 / 24 58 0.013 J 0.696 J 0.0298 0.089 LF3SB04 7.69E-02 2.5 No (a) 
DICHLOROMETHANE 
p-ISOPROPYLTOLUENE 

1 / 14 
5 / 20 

7 
25 

0.0275 
0.0049 

J 
J 

0.0275 
0.0289 

J 
J 

0.011 
0.0054 

0.0161 
0.0089 

LF3SS10 
LF3SS08 

1.39E-02 
7.75E-03 

0.002 
0.02 d 

No (c) 
Yes 8.90E-03 8.90E-03 

Styrene 1 / 24 
Total Recoverable Petroleum Hydrocarbons 
TRPH 22 / 23 

4 

96 

0.0492 

8.38 J 

0.0492 

113 

0.0054 

9.2 

0.0089 

21 

LF3SB02 

LF3SS05 

8.42E-03 

3.44E+01 

0.36 

34 

No (a) 

Yes 4.76E+01 4.76E+01 

COPC - Chemical of potential concern. 
ft bgs - Feet below ground surface. 
mg/kg - Milligrams per kilogram. 
VQ - Validated qualifier 
a Soil Cleanup Target Levels (SCTLs); FDEP (2005) the lower of the residential SCTLs for direct soil contact and FDEP SCTLs leachability for protection of groundwater. 
b Reason for inclusion/exclusion as a COPC:

    Yes - the maximum detected concentration (MDC) exceeds the SCTL.

 No (a) - the MDC is below than the SCTL.
 No (b) - nutrients are excluded from the risk evaluation.
    No (c) - Infrequently detected compound as defined by Florida Department of Environmental Protection (FDEP), 2005c, Technical Report:Development of
                 Cleanup Target Levels (CTLs) for Chapter 62-777, F.A.C., Final, February.

 No (d) -
sufficient evidence was available to indicate that the chemical was present at naturally occurring concentrations. See Appendix H. 

c SCTL for Chromium total. 
d SCTL for p-xylene. 
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Table 6-11 

Summary and Screening of Surface Soil (0.5 to 2 ft bgs) Sample Results 
Landfill Area 3, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

Range of Values (mg/kg) Location Soil Cleanup 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Detected Concentrations 
Minimum VQ Maximum VQ 

Reporting Limits 
Minimum Maximum 

of 
MDC 

Mean 
(mg/kg) 

Target Levels a 

(mg/kg) COPC? b 
95% 
UCL 

EPC 
(mg/kg) 

Inorganics 
Aluminum 11 / 11 100 813 5305 JJ 8.47 88.6 LF3SB04 2.20E+03 8000 No (a) 
Arsenic 3 / 10 30 0.149 J 0.38 J 0.424 0.63 LF3SB08 4.58E-01 0.21 No (c) 
Barium 11 / 11 100 1.37 12 JJ 0.424 25.05 LF3SB01 6.56E+00 12 No (c) 
Calcium 8 / 8 100 69.8 J 745 J 549 626 LF3SB05 3.50E+02 Nutrient No (b) 
Chromium 6 / 6 100 0.998 5.75 JJ 0.424 1.3 LF3SB04 2.45E+00 3.8 c No (c) 
Copper 6 / 17 35 0.14 J 1.2 J 0.424 3.1 LF3SB16 1.27E+00 15 No (a) 
Iron 11 / 11 100 217 2500 J 11 44.3 LF3SB07 1.08E+03 5300 No (a) 
Lead 9 / 9 100 1.11 7 J 0.424 12.5 LF3SB03 3.54E+00 400 No (a) 
Magnesium 6 / 6 100 47.4 J 173.5 JJ 549 626 LF3SB04 8.10E+01 Nutrient No (b) 
Manganese 11 / 11 100 0.87 J 6.2 1.6 2.21 LF3SB07 3.08E+00 350 No (a) 
Nickel 1 / 3 33 0.257 J 0.257 J 0.847 0.886 LF3SB17 6.53E-01 13 No (a) 
Sodium 8 / 8 100 142 J 265 J 549 626 LF3SB07 2.21E+02 Nutrient No (b) 
Vanadium 10 / 10 100 0.958 6 J 0.424 6.3 LF3SB07 2.86E+00 6.7 No (a) 
Zinc 7 / 10 70 3.35 JJ 5.9 2.2 8.86 LF3SB07 5.61E+00 2600 No (a) 
Semivolatile Organic Compounds 
Anthracene 2 / 20 10 0.00116 J 0.0929 J 0.00348 0.41 LF3SB14 2.30E-01 250 No (a) 
Benzo(a)anthracene 5 / 20 25 0.00221 J 0.389 0.00348 0.41 LF3SB14 1.90E-01 0.08 Yes 0.161 1.61E-01 
Benzo(a)pyrene 4 / 20 20 0.00187 J 0.402 0.00348 0.41 LF3SB14 1.59E-01 0.01 Yes 0.154 1.54E-01 
Benzo(b)fluoranthene 5 / 20 25 0.00272 J 0.54 0.00348 0.41 LF3SB14 1.66E-01 0.24 Yes 0.162 1.62E-01 
Benzo(g,h,i)perylene 3 / 20 15 0.00396 0.245 0.00348 0.41 LF3SB14 1.51E-01 250 No (a) 
Benzo(k)fluoranthene 3 / 20 15 0.00103 J 0.189 0.00348 0.41 LF3SB14 1.50E-01 2.4 No (a) 
Bis(2-Ethylhexyl)phthalate 3 / 11 27 0.205 J 0.414 J 0.355 3.5 LF3SB02 6.54E-01 7.2 No (a) 
Chrysene 5 / 20 25 0.0024 J 0.397 0.00348 0.41 LF3SB14 1.90E-01 7.7 No (a) 
Dibenz(a,h)anthracene 1 / 20 5 0.0545 0.0545 0.00348 0.41 LF3SB14 1.43E-01 0.07 No (a) 
DIBUTYL PHTHALATE 1 / 11 9 0.0404 J 0.0404 J 0.355 3.5 LF3SB17 6.43E-01 4.7 No (a) 
Fluoranthene 4 / 20 20 0.00142 J 0.703 0.00348 0.41 LF3SB14 2.60E-01 120 No (a) 
Indeno(1,2,3-c,d)pyrene 3 / 20 15 0.00391 0.287 0.00348 0.41 LF3SB14 1.54E-01 0.66 No (a) 
Phenanthrene 3 / 20 15 0.00169 J 0.377 0.00348 0.41 LF3SB14 2.44E-01 25 No (a) 
Pyrene 4 / 20 20 0.00125 J 0.558 0.00348 0.41 LF3SB14 2.53E-01 88 No (a) 
Volatile Organic Compounds 
Acetone 6 / 11 55 0.007 J 0.0918 JJ 0.0269 0.08 LF3SB01 4.55E-02 2.5 No (a) 
Total Recoverable Petroleum Hydrocarbons 
TRPH 4 / 11 36 9.02 J 41.9 J 9.6 19.6 LF3SB17 1.57E+01 34 Yes 22.84 2.28E+01 

COPC - Chemical of potential concern. 
ft bgs - Feet below ground surface. 
mg/kg - Milligrams per kilogram. 
VQ - Validated qualifier 
a Soil Cleanup Target Levels (SCTLs); FDEP (2005) the lower of the residential SCTLs for direct soil contact and FDEP SCTLs leachability for protection of groundwater. 
b Reason for inclusion/exclusion as a COPC:
    Yes - the maximum detected concentration (MDC) exceeds the SCTL.

 No (a) - the MDC is below than the SCTL.
 No (b) - nutrients are excluded from the risk evaluation.
 No (c) -

sufficient evidence was available to indicate that the chemical was present at naturally occurring concentrations. See Appendix H. 
c SCTL for Chromium total. 
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Table 6-12 

Summary and Screening of Subsurface Soil (2 to 4 ft bgs) Sample Results 
Landfill Area 3, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

Range of Values (mg/kg) Location Soil Cleanup 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Detected Concentrations Reporting Limits 
Minimum VQ Maximum VQ Minimum Maximum 

of 
MDC 

Mean 
(mg/kg) 

Target Levels a 

(mg/kg) COPC? b 

Inorganics 
Aluminum 3 / 3 100 1570 3220 93.7 104 LF3SB17 2.31E+03 8000 No (a) 
Arsenic 3 / 3 100 0.157 J 1.15 0.469 0.521 LF3SB19 5.28E-01 0.21 No (c) 
Barium 3 / 3 100 4.5 10.2 0.469 0.521 LF3SB17 6.51E+00 12 No (a) 
Beryllium 2 / 3 67 0.126 J 0.213 J 0.469 0.521 LF3SB17 2.71E-01 6.3 No (a) 
Chromium 3 / 3 100 1.68 2.8 0.469 0.521 LF3SB17 2.19E+00 3.8 c No (a) 
Cobalt 2 / 3 67 0.268 J 0.729 0.469 0.521 LF3SB19 4.90E-01 170 No (a) 
Iron 3 / 3 100 625 9410 47.3 469 LF3SB19 3.73E+03 5300 Yes 
Lead 3 / 3 100 2.52 4.97 0.469 0.521 LF3SB17 3.37E+00 400 No (a) 
Manganese 3 / 3 100 1.46 J 2.99 2.34 2.61 LF3SB19 2.45E+00 350 No (a) 
Nickel 3 / 3 100 0.242 J 0.658 J 0.937 1.04 LF3SB19 4.67E-01 13 No (a) 
Vanadium 3 / 3 100 3.4 7.37 0.469 0.521 LF3SB17 5.54E+00 6.7 No (c) 
Semivolatile Organic Compounds 
Anthracene 1 / 3 33 0.00149 J 0.00149 J 0.0039 0.00433 LF3SB19 3.24E-03 250 No (a) 
Benzo(a)anthracene 1 / 3 33 0.00858 0.00858 0.0039 0.00433 LF3SB19 5.60E-03 0.08 No (a) 
Benzo(a)pyrene 1 / 3 33 0.00939 0.00939 0.0039 0.00433 LF3SB19 5.87E-03 0.01 No (a) 
Benzo(b)fluoranthene 1 / 3 33 0.0124 0.0124 0.0039 0.00433 LF3SB19 6.88E-03 0.24 No (a) 
Benzo(g,h,i)perylene 1 / 3 33 0.00648 0.00648 0.0039 0.00433 LF3SB19 4.90E-03 250 No (a) 
Benzo(k)fluoranthene 1 / 3 33 0.00475 0.00475 0.0039 0.00433 LF3SB19 4.33E-03 2.4 No (a) 
Bis(2-Ethylhexyl)phthalate 1 / 3 33 0.295 J 0.295 J 0.39 0.433 LF3SB18 3.73E-01 7.2 No (a) 
Chrysene 1 / 3 33 0.00981 0.00981 0.0039 0.00433 LF3SB19 6.01E-03 7.7 No (a) 
DIBUTYL PHTHALATE 1 / 3 33 0.0314 J 0.0314 J 0.39 0.433 LF3SB18 2.85E-01 4.7 No (a) 
Fluoranthene 1 / 3 33 0.0143 0.0143 0.0039 0.00433 LF3SB19 7.51E-03 120 No (a) 
Indeno(1,2,3-c,d)pyrene 1 / 3 33 0.00707 0.00707 0.0039 0.00433 LF3SB19 5.10E-03 0.66 No (a) 
Phenanthrene 1 / 3 33 0.00663 0.00663 0.0039 0.00433 LF3SB19 4.95E-03 25 No (a) 
Pyrene 1 / 3 33 0.013 0.013 0.0039 0.00433 LF3SB19 7.08E-03 88 No (a) 
Volatile Organic Compounds 
Acetone 2 / 3 67 0.00931 J 0.0138 J 0.0285 0.0374 LF3SB18 1.75E-02 2.5 No (a) 
DICHLOROMETHANE 1 / 3 33 0.00182 J 0.00182 J 0.0114 0.015 LF3SB18 9.54E-03 0.002 No (a) 
Total Recoverable Petroleum Hydrocarbons 
TRPH 2 / 3 67 12.4 J 25.4 J 20.9 22.9 LF3SB19 2.02E+01 34 No (a) 

COPC - Chemical of potential concern. 
ft bgs - Feet below ground surface. 
mg/kg - Milligrams per kilogram. 
VQ - Validated qualifier 
a Soil Cleanup Target Levels (SCTLs); FDEP (2005) the lower of the residential SCTLs for direct soil contact and FDEP SCTLs leachability for protection of groundwater. 
b Reason for inclusion/exclusion as a COPC:
    Yes - the maximum detected concentration (MDC) exceeds the SCTL.

 No (a) - the MDC is below than the SCTL.
 No (b) - nutrients are excluded from the risk evaluation.
 No (c) -

sufficient evidence was available to indicate that the chemical was present at naturally occurring concentrations. See Appendix H. 
c SCTL for Chromium total. 
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Table 6-13 

Summary and Screening of Groundwater Sample Results 
Landfill Area 3, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 1 of 3) 

Range of Values (µg/L) Groundwater 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Detected Concentrations Reporting Limits 
Minimum VQ Maximum VQ Minimum Maximum 

Location 
of MDC 

Mean 
(µg/L) 

Screening Value a 

(µg/L) COPC? b 

Inorganics 
Aluminum 19 / 30 63 8.81 J 2110 20 200 LF3MW06 2.21E+02 200 No (c) 
Antimony 3 / 30 10 1.3 J 4.42 2 6 LF3W-5-86 3.52E+00 6 No (a) 
Arsenic 16 / 30 53 0.28 J 6.72 1 10 LF3MW11 4.78E+00 10 No (a) 
Barium 30 / 30 100 15.7 846 1 200 LF3W-5-86 1.33E+02 2000 No (a) 
Calcium 12 / 12 100 39000 117000 1000 1000 LF3MW07 6.97E+04 Nutrient No (b) 
Chromium 16 / 30 53 0.27 J 6.75 1 10 LF3MW06 3.65E+00 100 No (a) 
Cobalt 8 / 30 27 0.26 JJ 2.6 J 1 50 LF3MW05 1.89E+01 14 No (a) 
Copper 6 / 30 20 0.26 J 4 1 25 LF3MW10 1.06E+01 1000 No (a) 
Iron 30 / 30 100 62.1 J 29500 100 1000 LF3MW07 5.18E+03 300 Yes 
Lead 3 / 30 10 1.45 14.6 1 5 LF3W-5-86 3.09E+00 15 No (a) 
Magnesium 12 / 12 100 1310 J 8950 5000 5000 LF3W-5-86 2.72E+03 Nutrient No (b) 
Manganese 30 / 30 100 20.7 1660 5 50 LF3MW05 2.38E+02 50 Yes 
Mercury 1 / 30 3 0.066 J 0.066 J 0.2 1 LF3MW03 4.89E-01 2 No (a) 
Nickel 8 / 30 27 0.76 J 2.83 2 40 LF3MW10 1.72E+01 100 No (a) 
Potassium 11 / 12 92 710 J 5760 J 10000 10000 LF3W-5-86 2.16E+03 Nutrient No (b) 
Selenium 6 / 30 20 0.35 J 4.25 1 10 LF3DW05 4.23E+00 50 No (a) 
Sodium 30 / 30 100 11800 87500 1000 10000 LF3W-5-86 2.77E+04 Nutrient No (b) 
Vanadium 14 / 30 47 0.28 J 8.62 1 50 LF3MW06 1.93E+01 4.9 No (c) 
Zinc 3 / 28 11 5.24 J 65.2 20 20 LF3W-5-86 2.11E+01 5000 No (a) 
General Chemistry 
Ammonia 17 / 18 94 180 960 100 100 LF3W-5-86 4.34E+02 280 Yes 
Chloride 30 / 30 100 18900 226000 1000 20000 LF3MW07 6.13E+04 250000 No (a) 
Fluoride 28 / 30 93 70 J 1150 200 400 LF3W-5-86 2.11E+02 2000 No (a) 
Nitrogen, Nitrate (as N) 13 / 30 43 50 J 716 100 400 LF3MW11 1.62E+02 10000 No (a) 
Orthophosphate 11 / 12 92 32 J 490 100 200 LF3W-4-86 2.31E+02 Nutrient No (b) 
Phosphate 16 / 18 89 12 J 647 50 100 LF3DW04 1.95E+02 Nutrient No (b) 
Phosphorus, Total Orthophosphate (as PO4) 12 / 18 67 42 J 924 200 200 LF3DW04 2.32E+02 Nutrient No (b) 
Sulfate 19 / 30 63 109 J 119000 200 10000 LF3DW05 1.14E+04 250000 No (a) 
Methane Compounds 
Ethane 3 / 18 17 0.18 J 1.04 1 1 LF3MW06 9.35E-01 MNA No (d) 
Ethene 5 / 18 28 0.156 J 6.22 1 1 LF3MW06 1.18E+00 MNA No (d) 
Methane 17 / 18 94 7.42 3160 2 200 LF3W-5-86 7.69E+02 MNA No (d) 
Organochlorine Pesticides 
4,4'-DDD 2 / 30 7 0.00639 J 0.011 J 0.096 0.106 LF3W-5-86 9.34E-02 0.01 Yes 
4,4'-DDE 2 / 30 7 0.0035 J 0.00405 J 0.096 0.106 LF3W-5-86 9.30E-02 0.01 No (a) 
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Table 6-13 

Summary and Screening of Groundwater Sample Results 
Landfill Area 3, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 2 of 3) 

Range of Values (µg/L) 
Detection Percent Detected Concentrations Reporting Limits Location 

Chemical Frequency Detection Minimum VQ Maximum VQ Minimum Maximum of MDC 
Chlordane, gamma- 6 / 30 20 0.00218 J 0.046 J 0.048 0.053 LF3MW06 
Endosulfan II 17 / 30 57 0.00695 J 0.095 J 0.048 0.106 LF3MW05 
Endosulfan Sulfate 1 / 30 3 0.00884 J 0.00884 J 0.096 0.106 LF3W-4-86 
Endrin Ketone 1 / 30 3 0.00717 J 0.00717 J 0.096 0.106 LF3MW08 
Hexachlorane (Lindane) 1 / 30 3 0.00623 J 0.00623 J 0.048 0.053 LF3MW08 
Methoxychlor 1 / 30 3 0.00846 J 0.00846 J 0.096 0.532 LF3MW08 
Semivolatile Organic Compounds 
1-Methyl Naphthalene 3 / 30 10 0.043 J 0.062 J 0.1 0.98 LF3W-4-86 
2-Cresol 1 / 30 3 6.1 6.1 4.8 10.6 LF3MW07 
2-Methylnaphthalene 4 / 30 13 0.045 J 0.088 J 0.1 0.98 LF3W-4-86 
3-4-Methylphenol, m,p-Cresols 1 / 12 8 1.3 J 1.3 J 4.8 4.9 LF3MW07 
Acenaphthene 1 / 30 3 0.107 0.107 0.1 0.98 LF3W-5-86 
Acenaphthylene 1 / 30 3 0.06 J 0.06 J 0.1 0.98 LF3W-4-86 
Benzo(a)anthracene 1 / 30 3 0.038 J 0.038 J 0.1 0.2 LF3DW05 
Benzo(a)pyrene 1 / 30 3 0.031 J 0.031 J 0.1 0.2 LF3DW05 
Benzo(b)fluoranthene 1 / 30 3 0.032 J 0.032 J 0.1 0.2 LF3DW05 
Benzo(g,h,i)perylene 1 / 30 3 0.037 J 0.037 J 0.1 0.2 LF3DW05 
Benzo(k)fluoranthene 1 / 30 3 0.037 J 0.037 J 0.1 0.2 LF3DW05 
Benzoic Acid 3 / 30 10 2.07 J 6.14 J 10 49 LF3W-4-86 
Bis(2-Ethylhexyl)phthalate 1 / 30 3 0.462 J 0.462 J 4.8 10.6 LF3MW06 
Chrysene 1 / 30 3 0.038 J 0.038 J 0.1 0.2 LF3DW05 
Dibenz(a,h)anthracene 1 / 30 3 0.03 J 0.03 J 0.1 0.2 LF3DW05 
Fluoranthene 5 / 30 17 0.013 J 0.062 J 0.1 0.98 LF3W-5-86 
Fluorene 2 / 30 7 0.094 J 0.102 J 0.1 0.98 LF3MW10 
Indeno(1,2,3-c,d)pyrene 1 / 30 3 0.044 J 0.044 J 0.1 0.2 LF3DW05 
Naphthalene 10 / 30 33 0.018 J 0.067 J 0.1 0.98 LF3MW04 
Nitrobenzene 2 / 30 7 0.605 J 1.1 J 4.8 10.6 LF3MW09 
Phenanthrene 7 / 30 23 0.013 J 0.042 J 0.1 0.98 LF3W-5-86 
Phenol Alcohol 1 / 30 3 1.1 J 1.1 J 4.8 10.6 LF3MW07 
Pyrene 3 / 30 10 0.028 J 0.049 J 0.1 0.98 LF3W-5-86 
Volatile Organic Compounds 
1,1,2-Trichloroethylene 1 / 30 3 2.75 2.75 1 200 LF3DW03 
1,4-Dichlorobenzene 2 / 30 7 0.436 J 0.47 J 1 200 LF3W-5-86 
2-Butanone 1 / 30 3 1.05 J 1.05 J 5 1000 LF3MW10 
Acetone 2 / 23 9 5.43 7.19 5 5000 LF3MW09 
Benzene 2 / 30 7 0.39 J 0.591 J 1 200 LF3W-5-86 

Mean 
(µg/L) 

4.23E-02 
4.19E-02 
9.63E-02 
9.62E-02 
4.83E-02 
3.25E-01 

4.43E-01 
8.14E+00 
4.43E-01 
4.53E+00 
4.48E-01 
4.46E-01 
1.37E-01 
1.37E-01 
1.37E-01 
1.37E-01 
1.37E-01 
2.48E+01 
7.77E+00 
1.37E-01 
1.37E-01 
4.35E-01 
4.47E-01 
1.37E-01 
4.07E-01 
7.48E+00 
4.29E-01 
7.98E+00 
4.41E-01 

1.10E+01 
1.09E+01 
5.45E+01 
2.47E+02 
1.09E+01 

Groundwater 
Screening Value a 

(µg/L) COPC? b 

2 No (a) 
4.2 No (a) 
4.2 No (a) 

c2 No (a) 
0.2 No (a) 
40 No (a) 

2.8 No (a) 
3.5 No (e) 
2.8 No (a) 
0.35 Yes 

2 No (a) 
21 No (a) 

0.005 No (e) 
0.2 No (a) 

0.005 No (e) 
21 No (a) 

0.05 No (a) 
2800 No (a) 

6 No (a) 
0.48 No (a) 

0.0005 No (e) 
28 No (a) 
28 No (a) 

0.005 No (e) 
1.4 No (a) 

0.35 Yes 
21 No (a) 
10 No (a) 
21 No (a) 

3 No (a) 
75 No (a) 

420 No (a) 
630 No (a) 

1 No (a) 
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Table 6-13 

Summary and Screening of Groundwater Sample Results 
Landfill Area 3, Former Lee Field Naval Air Station 

Green Cove Springs, Florida 

(Page 3 of 3) 

Range of Values (µg/L) Groundwater 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Detected Concentrations 
Minimum VQ Maximum VQ 

Reporting Limits 
Minimum Maximum 

Location 
of MDC 

Mean 
(µg/L) 

Screening Value a 

(µg/L) COPC? b 

c-1,2-Dichloroethene 8 / 30 27 0.918 J 12700 1 200 LF3MW06 8.12E+02 70 Yes 
Carbon Sulfide 1 / 30 3 1.59 1.59 1 400 LF3DW05 1.80E+01 70 No (a) 
Chlorethene (vinyl chloride) 8 / 30 27 0.335 JJ 251 1 200 LF3MW06 1.43E+01 1 Yes 
Chlorobenzene 2 / 30 7 6.5 7.67 1 200 LF3W-5-86 1.13E+01 100 No (a) 
Chloroform 2 / 30 7 0.865 J 1.14 1 200 LF3DW04 1.09E+01 7 No (a) 
Dichloromethane 
p-Isopropyltoluene 

3 / 30 
2 / 12 

10 
17 

1.05 
0.21 

J 
J 

1.27 
0.59 

J 
J 

5 
1 

1000 
200 

LF3MW03 
LF3MW07 

5.43E+01 
1.75E+01 

5 
20 d 

No (a) 
No (a) 

Toluene 3 / 30 10 0.691 J 71.7 1 200 LF3MW07 1.36E+01 40 Yes 
trans-1,2-dichloroethene 5 / 30 17 0.42 JJ 2140 1 200 LF3MW06 1.25E+02 100 Yes 
Total Recoverable Petroleum Hydrocarbons 
TRPH-FLPRO C8-C40 9 / 30 30 122 J 396 240 489 LF3W-5-86 2.94E+02 500 No (a) 

µg/L - Micrograms per liter. 

COPC - Chemical of potential concern. 

VQ - Validation qualifier. 
a Groundwater Cleanup Target Levels (GWCTLs); FDEP (2005); unless otherwise noted. 
b Reason for inclusion/exclusion as a COPC:
    Yes - the maximum detected concentration (MDC) exceeds the SCTL.

 No (a) - the MDC is below than the GWCTL.
 No (b) - nutrients are excluded from the risk evaluation.
    No (c) - sufficient evidence was available to indicate that the chemical was present at naturally occurring concentrations. See Appendix H.
    No (d) - no screening value is available. Parameter was collected as a monitored natural attenuation (MNA) only and is of very low toxicity.
    No (e) - Infrequently detected compound as defined by Florida Department of Environmental Protection (FDEP), 2005c, Technical Report:Development of 
c GWCTL for endrin. 
d GWCTL for xylenes. 
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P
A

, 2014b
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P
A
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ource: E
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rotection A
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P
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), 2014d, “R
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 D
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ent S
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D
ivision , E

P
A

 R
egion 4, D

raft F
inal, January. 
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veraging tim
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D

 X
 365 days/year; averaging  tim
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ource: U
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. E
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ental P

rotection A
gency (E

P
A
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A
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C
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E
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ll day or full w
orkday is expressed in units of m

 3/day. 
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lorida D
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E
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g A
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 3/hr w
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 a value of 13.6 m

 3 per day. S
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. E
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ental P

rotection A
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(E
P

A
), 2011, E
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actors H

andbook (E
F

H
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ental A

ssessm
en

t, W
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. 
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as calculated from
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n E
T
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lorida D

epartm
ent fo E

nvironm
ental P

rotection (F
D

E
P

), 2005, F
lorida A

dm
inistrative C

ode 62-777, T
able V

I, D
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Table 6-15 

Physical Properties of Site-Related Chemicals 
Landfill Area 1 and Landfill Area 3 

Former Lee Field Naval Air Station, Green Cove Springs, Florida 

(Page 1 of 2) 

Diffusivity 
In Air 

Soil Organic 
Carbon-Water 

Partition Coefficient Molecular 
Henry's 

Law 

Water-to-Air 
Chemical 
Stripping 

Within Effective 
Prediction 

(Di)  (Koc) ABS Kp tau FA B Weight Constant H' t* Efficiency Domain? a 

Chemical of Potential Concern (cm2/second) (cm3/g) (unitless) (cm/hour) (hours) (unitless) (unitless) (g/mole) (atm-m3/mole) (uni less) (hour) (SE) (EPD) 
Metals 
Aluminum NA 1.50E+03 NA 1.00E-03 NA NA NA 26.98 NA NA NA NA Yes 
An imony 
Arsenic 

NA 
NA 

NA 
2.90E+01 

NA 
0.03 

1.00E-03 
1.00E-03 

NA 
NA 

NA 
NA 

0.004 
NA 

121.75 
74.92 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

Yes 
Yes 

Barium NA 4.10E+01 NA 1.00E-03 NA NA 0.00 137.33 NA NA NA NA Yes 
Beryllium
Cadmium 

NA 
NA 

7.90E+02 
7.50E+01 

NA 
0.001 

1.00E-03 
1.00E-03 

NA 
NA 

NA 
NA 

NA 
NA 

9.01 
112.41 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

Yes 
No 

Chromium III NA 1.80E+06 NA 1.00E-03 NA NA NA 52 NA NA NA NA Yes 
Chromium VI NA 1.90E+01 NA 2.00E-03 NA NA NA 52 NA NA NA NA Yes 
Chromium NA NA NA 1.00E-03 NA NA NA 52 NA NA NA NA Yes 
Cobalt NA 4.50E+01 NA 4.00E-04 NA NA NA 58.93 NA NA NA NA Yes 
Copper 
Iron 

NA 
NA 

3.50E+01 
2.50E+01 

NA 
NA 

1.00E-03 
1.00E-03 

NA 
NA 

NA 
NA 

NA 
NA 

63.55 
55.845 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

Yes 
Yes 

Lead NA 9.00E+02 NA 1.00E-04 NA NA NA 207.2 NA NA NA NA Yes 
Manganese 
Mercury 
Nickel 

NA 
NA 
NA 

6.50E+01 
5.20E+01 
6.50E+01 

NA 
NA 
NA 

1.00E-03 
1.00E-03 
2.00E-04 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

54.94 
200.59 
58.69 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

Yes 
Yes 
Yes 

Silver NA NA NA 6.00E-04 NA NA NA 107.87 NA NA NA NA Yes 
Selenium NA 5.00E+00 NA 1.00E-03 NA NA NA 78.96 NA NA NA NA Yes 
Thallium NA 7.10E+01 NA 1.00E-03 NA NA NA 204.38 NA NA NA NA Yes 
Vanadium NA 1.55E+02 NA 1.00E-03 NA NA NA 51 NA NA NA NA Yes 
General Chemistry 
Ammonia 2.31E-01 NA NA 1.00E-03 0.13 1 0.0016 17.031 1.61E-05 6.60E-04 0.3144 9.95 No 
Fluoride NA 1.50E+02 NA 1.00E-03 NA NA 0.0024 38 NA NA 0.412 NA Yes 
Sulfate NA NA NA NA NA NA NA NA NA NA NA NA NA 
Polychlorinated Biphenyls 
Aroclor-1254 2.40E-02 1.30E+05 0.14 7.50E-01 7.1 0 5 5.20 326.44 2.83E-04 1.16E-02 31 NA No 
Aroclor-1260 2.20E-02 3.50E+05 0.14 9.90E-01 17 0 5 7.50 395.33 3.36E-04 1.38E-02 77 NA No 
Organochlorine Pesticides 
4,4'-DDD 4.10E-02 1.20E+05 0.1 2.50E-01 6.5 0.8 1.70 320.05 6.60E-06 2.71E-04 25.99 NA Yes 
4,4'-DDE 2.30E-02 1.20E+05 5.50E-01 6.4 0.8 3.70 318.03 4.16E-05 1.71E-03  27  NA  No  
4,4'-DDT 3.79E-02 1.69E+05 0.03 6.28E-01 10.2 0.7 4.55 354.49 8.32E-06 3.40E-04 44.3 NA ND 
Dieldrin 2.30E-02 2.00E+04 0.1 3.30E-02 6.7 0 8 0.24 380.91 1.00E-05 4.10E-04 34 NA Yes 
Heptachlor Epoxide 
Semivolatile Organic Compounds 
1-Methylnaphthalene 
2-Methylnaphthalene 
3-4-Methylphenol, m,p-Cresols a 

Nitrobenzene 

2.40E-02 

5.28E-02 
5.24E-02 
7.29E-02 
6.81E-02 

1.00E+04 

2.50E+03 
2.50E+03 
3.00E+02 
2.26E+02 

0.13 
0.13 
0.1 
NA 

2.10E-02 

9.31E-02 
9.17E-02 
7.77E-03 
5.41E-03 

16 

0.66 
0.66 
0.424 
0.514 

0.8 

1 
1 
1 
1 

0.16 

0.43 
0.42 
0.03 
0.02 

389.32 

142.2 
142.2 
108 

123.11 

2.10E-05 

5.14E-04 
5.18E-04 
8.56E-07 
2.40E-05 

8.61E-04 38.2 

2.11E-02 1.579 
2.12E-02 1.579 
3.50E-05 1.02 
9.84E-04 1.2345 

NA 

NA 
NA 
NA 
NA 

Yes 

Yes 
Yes 
Yes 
Yes 

Acenaph hene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoran hene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Carbazole 

5.06E-02 
2.60E-02 
4.80E-02 
4.80E-02 
2.10E-02 
4.76E-02 
3.90E-02 

5.00E+03 
1.80E+05 
5.90E+05 
6.00E+05 
3.85E+06 
5.87E+05 
9.16E+03 

0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 

8.60E-02 
5.50E-01 
7.10E-01 
4.20E-01 
1.07E+00 
6.91E-01 
5.36E-02 

0.77 
2.03 
2.69 
2.7 
3.7 
2.72 
0.923 

1 
1 
1 
1 
1 
1 
1 

0.41 
3.20 
4.40 
2.50 
3.20 
4.22 
0.30 

154.21 
228.3 
252.3 
252.3 
276.34 
252.32 
167.21 

1.84E-04 
1.20E-05 
4.57E-07 
6.57E-07 
3.31E-07 
5.84E-07 
1.16E-07 

7.54E-03 1.8435 
4.92E-04 8.53 
1.87E-05 11.67 
2.69E-05 12.03 
1.36E-05 8.89 
2.39E-05 11.7 
4.76E-06 2.22 

NA 
NA  
NA 
NA  
NA 
NA 
NA 

Yes 
No  
No 
No  
Yes 
No 
ND 

Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 

2.61E-02 
4.46E-02 
6.51E-02 

1.81E+05 
1.91E+06 
9.20E+03 

0.13 
0.13 
0.03 

5.96E-01 
9.53E-01 
9.75E-02 

2.03 
3.8077 
0.935 

1 
1 
1 

3.46 
6.12 
0.49 

228.3 
278.36 
168.2 

5.23E-06 
1.41E-07 
2.13E-04 

2.14E-04 8.53 
5.78E-06 16.879 
8.73E-03 2.24 

NA  
NA 
NA 

No  
No 
Yes 

Dimethyl Ph halate 
Fluorene 

5.68E-02 
4.40E-02 

3.16E+01 
9.16E+03 

0.1 
0.13 

1.47E-03 
1.07E-01 

1.31 
0.895 

1 
1 

0.00 
0.55 

194.12 
166.22 

1.97E-07 
9.62E-05 

8.08E-06 
3.94E-03 

3.14 
2.15 

NA 
NA 

Yes 
Yes 

Indeno(1,2,3-c,d)pyrene 
Naphthalene
Phenanthrene 

4.50E-02 
6.00E-02 
3.33E-02 

2.00E+06 
1.50E+03 
1.67E+04 

0.13 
0.13 
0.13 

1.24E+00 
4.70E-02 
1.44E-01 

3.7098 
0.5491 
1.06 

0.6 
1 
1 

7.90 
0.20 
3.20 

276.34 
128.18 
178.24 

3.48E-07 
4.40E-04 
4.23E-05 

1.43E-05 
1.80E-02 
1.73E-03 

16.83 
1.34 
4.11 

NA 
NA 
NA 

No 
Yes 
ND 
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Table 6-15 

Physical Properties of Site-Related Chemicals 
Landfill Area 1 and Landfill Area 3 

Former Lee Field Naval Air Station, Green Cove Springs, Florida 

(Page 2 of 2) 

Soil Organic Water-to-Air 
Diffusivity Carbon-Water Henry's Chemical Within Effective 

In Air Partition Coefficient Molecular Law Stripping Prediction 
(Di)  (Koc) ABS Kp tau FA B Weight Constant H' t* Efficiency Domain? a 

Chemical of Potential Concern (cm2/second) (cm3/g) (unitless) (cm/hour) (hours) (unitless) (unitless) (g/mole) (atm-m3/mole) (uni less) (hour) (SE) (EPD) 
Volatile Organic Compounds 
Chlorobenzene 7.20E-02 2.19E+02 NA 2.80E-02 0.45 1 0.12 112.56 3.11E-03 1.28E-01 1.1 51.80 Yes 
c-1,2-Dichloroethene 8.84E-02 3.96E+01 NA 1.10E-02 0.3671 1 0.04 96.944 4.08E-03 1.67E-01 0.8809 53.95 Yes 
Chlore hene (vinyl chloride) 1.07E-01 2.17E+01 NA 8.38E-03 0.2354 1 0.03 62.499 2.78E-02 1.14E+00 0.565 69.21 Yes 
Toluene 7.78E-02 2.34E+02 NA 3.11E-02 0.345 1 0.11 92.142 6.64E-03 2.72E-01 0.828 57.83 Yes 
trans-1,2-dichloroethene 8.76E-02 3.96E+01 NA 1.10E-02 0.3671 1 0.04 96.944 9.38E-03 3.83E-01 0.8809 60.54 Yes 
Dichloromethane 1.01E-01 2.20E+01 NA 3.50E-03 0.31 1 0.01 84.93 3.25E-03 1.33E-01 0.75 52.15 Yes 
p-Isopropytoluene 7.25E-02 1.12E+03 NA 1.47E-01 0.603 1 0.60 134.22 1.10E-02 4.51E-01 2.37 61.84 ND 
Total Recoverable Petroleum Hydrocarbons 
TRPH 5.60E-02 2.00E+03 NA 6.90E-02 0.6 1 0.31 140 4.87E-02 2.00E-02 0.6 37.07 ND 

Sources of information: U.S. Environmental Protec ion Agency (EPA) June 2017 Regional Screening Values and EPA (2012) EPISuite Version 4.1 Software 

a  Dermal uptake from water is not quantified for chemicals with permeability coefficients outside the EPD as provided by EPA, 2017. 
b Values for m-cresol used. 

ABS - dermal absorption fraction 

atm-m3/mole - Atmosphere-cubic meter per mole. 
B - Ratio of the permeability coefficient of the compound through the stratum corneum relative to its permeability coefficient across the viable epidermis

 cm/hour - centimeters per hour. cm2/second - Square centimeters per second. 

cm3/g - Cubic centimeters per gram. 
FA - fraction absorbed from the water. 
H - Dimensionless Henry's Law constant 

Kp - Permeability coefficient. 
t*  - Time for dermal uptake to reach steady state. 
tau  - Time for concentration of contaminant in stratum corneum to reach steady state per event 
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Table 6-16 

Summary of Toxicity Assessment 
Landfill Area 1 and Landfill Area 3 

Former Lee Field Naval Air Station, Green Cove Springs, Florida 

(Page 1 of 2) 

Chemical of Potential Concern GAF a 

Oral 
Slope Factor 
(mg/kg-day) -1 

Dermal 
Slope Factor 
(mg/kg-day) -1 

Weight 
of 

Evidence b 
Unit Risk 
(ug/m3)-1 

Inhalation 
Slope Factor 
(mg/kg-day) -1 

Sources 
for Cancer 

Information 

Oral 
Reference Dose 

mg/kg-day 

Target 

Organs 

Dermal 
Reference Dose 

mg/kg-day 

Reference 
Concentration 

(mg/m3) 

Inhalation 
Reference Dose Target 

mg/kg-day Organs 

Sources 
for Noncancer 

Information 
Metals 
Aluminum 
Antimony 
Arsenic 
Barium 

1 
0.15 

1 
0.07 

NA 
NA 

1 50E+00 
NA 

NA 
NA 

1 50E+00 
NA 

Inadequate 
Inadequate 

A 
D 

NA 
NA 

4.30E-03 
NA 

NA 
NA 

1 50E+01 
NA 

IRIS 
IRIS 
IRIS 
IRIS 

1 00E+00 
4.00E-04 
3.00E-04 
2.00E-01 

CNS 
Blood 
S, VS 

K 

1.00E+00 
6 00E-05 
3 00E-04 
1.40E-02 

5.00E-03 
NA 

1.50E-05 
5.00E-04 

1.40E-03 
NA 

4.30E-06 
1.40E-04 

CNS 
NA 
NA 
Fet 

PPRTV 
IRIS 

IRIS/Cal
IRIS 

Beryllium
Cadmium 
Chromium III 

0.007 
0.025 
0.013 

NA 
NA 
NA 

NA 
NA 
NA 

D/B1
D/B1
NA 

2.40E-03 
1.80E-03 

NA 

8.40E+00 
6 30E+00 

NA 

IRIS 
IRIS 
IRIS 

2.00E-03 
1.00E-03 
3.00E-03 

GI 
K 

ND 

1.40E-05 
2 50E-05 
3 90E-05 

2.00E-05 
1.00E-05 

NA 

5.70E-06 
2.90E-06 

NA 

RT 
K 

RT 

IRIS 
IRIS/ATSDR 

IRIS 
Chromium VI 
Cobalt 
Copper
Iron 
Lead 

0.025 
1 
1 
1 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

D/A 
D/Likely

D 
Inadequate 

B2 

1.20E-02 
9.00E-03 

NA 
NA 
NA 

4 20E+01 
3 20E+01 

NA 
NA 
NA 

IRIS 
PPRTV 

IRIS 
IRIS 
IRIS 

1 50E+00 
3.00E-04 
4.00E-02 
7.00E-01 

ND 

ND 
Thyroid

GI 
GI 

CNS 

3.75E-02 
3 00E-04 
4 00E-02 
7 00E-01 

NA 

1.00E-04 
6.00E-06 

NA 
NA 
NA 

2.90E-05 
1.70E-06 

NA 
NA 
NA 

RT 
RT 
NA 
NA 
NA 

IRIS 
PPRTV 
HEAST 
PPRTV 

IRIS 
Manganese - diet 
Manganese - nondiet 
Mercury 

0.04 
0.04 
0.07 

NA 
NA 
NA 

NA 
NA 
NA 

D 
D 
C 

NA 
NA 
NA 

NA 
NA 
NA 

IRIS 
IRIS 
IRIS 

1.40E-01 
2.40E-02 
3.00E-04 

CNS 
CNS 

IS 

5 60E-03 
9 60E-04 
2.10E-05 

5.00E-05 
5.00E-05 
3.00E-04 

1.40E-05 
1.40E-05 
8.60E-05 

CNS 
CNS 
CNS 

IRIS/RSL-UG
IRIS/RSL-UG

IRIS 
Nickel 
Selenium 
Silver 

0.043 
1 

0.04 

NA 
NA 
NA 

NA 
NA 
NA 

ND/A 
D 
D 

2.40E-04 
NA 
NA 

8.40E-01 
NA 
NA 

IRIS 
IRIS 
IRIS 

2.00E-02 
5.00E-03 
5.00E-03 

RB/OW
Selenosis 

Skin 

8 60E-04 
5 00E-03 
2 00E-04 

9.00E-05 
2.00E-02 

NA 

2.60E-05 
5.70E-03 

ND 

RT 
L, CVS, NS 

NA 

IRIS 
IRIS/Cal

IRIS 
Thallium 1 NA NA D NA NA IRIS ND NA NA NA NA NA IRIS 
Vanadium 
General Chemistry 

0.026 NA NA ND NA NA IRIS 5.00E-03 Hair 1 30E-04 1.00E-04 2.90E-05 ND IRIS/RSL-UG 

Ammonia 1 NA NA ND NA NA IRIS ND NA ND 0.1 2.90E-02 RT IRIS 
Fluoride 
Polychlorinated Biphenyls
Aroclor-1254 

1 

1 

NA 

2 00E+00 

NA 

2 00E+00 

ND 

B2 

NA 

5.70E-04 

NA 

2 00E+00 

IRIS 

IRIS 

6.0E-02 

2.00E-05 

GI 

IS,S 

6 00E-02 

2 00E-05 

1.3E-02 

NA 

3.7E-03 

NA 

bones/teeth 

NA 

IRIS/Cal 

IRIS 
Aroclor-1260 1 2 00E+00 2 00E+00 B2 5.70E-04 2 00E+00 IRIS ND NA NA NA NA NA IRIS 
Organochlorine Pesticides
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

1 
1 
1 

2.40E-01 
3.40E-01 
3.40E-01 

2.40E-01 
3.40E-01 
3.40E-01 

B2/NA 
B2/NA 

B2 

6.90E-05 
9.70E-05 
9.70E-05 

2.42E-01 
3.40E-01 
3.40E-01 

IRIS/Cal
IRIS/Cal

IRIS 

ND 
ND 

5.00E-04 

NA 
NA 
L 

NA 
NA 

5 00E-04  

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

IRIS 
IRIS 
IRIS 

Dieldrin 1 1 60E+01 1 60E+01 B2 4.60E-03 1 60E+01 IRIS 5.00E-05 L 5 00E-05  NA NA NA IRIS 
Heptachlor Epoxide
Semivolatile Organic Compounds 
1-Methylnaphthalene 
2-Methylnaphthalene 
3-4-Methylphenol, m,p-Cresols c 

Nitrobenzene 
Acenaphthene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

1 

1 
1 
1 
1 
1 
1 
1 
1 

9.10E+00 

2.90E-02 
NA 
NA 
NA 
NA 

1.00E-01 
1 00E+00 
1.00E-01 

9.10E+00 

2 90E-02 
NA 
NA 
NA 
NA 

1 00E-01 
1 00E+00 
1 00E-01 

B2 

Suggestive
Inadequate 

C 
Likely

ND 
B2 
B2 
B2 

2.60E-03 

NA 
NA 
ND 

4.00E-05 
NA 

6.00E-05 
6.00E-04 
6.00E-05 

9.10E+00 

NA 
NA 
ND 

1.40E-01 
NA 

2.10E-01 
2.10E+00 
2.10E-01 

IRIS 

IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 

1.30E-05 

7.00E-02 
4.00E-03 
5.00E-02 
2.00E-03 
6.0E-02 

ND 
3.00E-04 

ND 

L 

RT 
RT 

NS,K 
Erythrocyte

L 
NA 
dev 
NA 

1 30E-05 

7 00E-02 
4 00E-03 
5 00E-02 
2 00E-03 
6 00E-02 

NA 
3 00E-04 

NA 

NA 

NA 
NA 
ND 

9.00E-03 
NA 
NA 

3.00E-06 
NA 

NA 

NA 
NA 
NA 

2.60E-03 
NA 
NA 

8.60E-07 
NA 

NA 

NA 
NA 
NA 

RT/NS
NA 
NA 
NA 
NA 

IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 

Benzo(g,h,i)perylene d 

Benzo(k)fluoranthene 
Carbazole 
Chrysene
Dibenz(a,h)anthracene 
Dibenzofuran 
Dimethyl Phthalate
Fluorene 

1 
1 
1 
1 
1 
1 
1 
1 

ND 
1.00E-02 

ND 
1.00E-03 
1 00E+00 

ND 
ND 
ND 

NA 
1 00E-02 

NA 
1 00E-03 
1 00E+00 

NA 
NA 
NA 

D 
B2 

Inadequate 
B2 
B2 
D 
D 

NA 
6.00E-06 

NA 
6.00E-07 
6.00E-04 

NA 
NA 
NA 

ND 
2.10E-02 

ND 
2.10E-03 
2.10E+00 

ND 
ND 
ND 

IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 

3.00E-02 
ND 
ND 
ND 
ND 

4.00E-03 
ND 

4.00E-02 

K 
NA 
NA 
NA 
NA 

RB/OW
NA 
E 

3 00E-02 
NA 
NA 
NA 
NA 

4 00E-03 
NA 

4 00E-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRIS 
IRIS 
IRIS 
IRIS 
IRIS 

PPRTV 
IRIS 
IRIS 

Indeno(1,2,3-c,d)pyrene 
Naphthalene 

1 
1 

1.00E-01 
ND  

1 00E-01 
NA 

B2 
C 

6.00E-05 
3.40E-05 

2.10E-01 
1.20E-01 

IRIS 
IRIS 

ND 
2.00E-02 

NA 
RB/OW 

NA 
2 00E-02 

NA 
3.00E-03 

NA 
8.60E-04 

NA 
RT 

IRIS 
IRIS 

Phenanthrene d 1 ND NA NA NA NA IRIS 3.00E-02 K 3 00E-02 NA NA NA IRIS 
Volatile Organic Compounds
c-1,2-Dichloroethene 
Chlorethene (vinyl chloride)
Toluene 
trans-1,2-dichloroethene 
Chlorobenzene 

1 
1 
1 
1 
1 

ND 
7.20E-01 

ND 
ND  
ND  

NA 
7 20E-01 

NA 
NA 
NA 

Inadequate 
A 

Inadequate 
Inadequate 

D 

NA 
4.40E-06 

NA 
NA 
NA 

ND 
1.50E-02 

ND 
ND 
ND 

IRIS 
IRIS 
IRIS 
IRIS 
IRIS 

2.0E-03 
3.0E-03 
8.0E-02 
2.0E-02 

2.00E-02 

K 
L 
K 
Im 
L 

2 00E-03 
3 00E-03 
8 00E-02 
2 00E-02 
2 00E-02 

NA 
1.0E-01 
5.0E+00 

NA 
5.00E-02 

ND 
2.9E-02 
1.4E+00 

ND 
1.40E-02 

ND 
L 

NS 
NA 
L,K 

IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
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Table 6-16 

Summary of Toxicity Assessment 
Landfill Area 1 and Landfill Area 3 

Former Lee Field Naval Air Station, Green Cove Springs, Florida 

(Page 2 of 2) 

Chemical of Potential Concern 

Oral Dermal Weight
Slope Factor Slope Factor of 

GAF a (mg/kg-day) -1 (mg/kg-day) -1 Evidence b 

Inhalation Sources 
Unit Risk Slope Factor for Cancer 
(ug/m3)-1 (mg/kg-day) -1 

Information 

Oral 
Reference Dose 

mg/kg-day 

Target 

Organs 

Dermal 
Reference Dose 

mg/kg-day 

Reference 
Concentration 

(mg/m3) 

Inhalation 
Reference Dose Target 

mg/kg-day Organs 

Sources 
for Noncancer 

Information 
Dichloromethane 1 2.00E-03 2 00E-03 Likely 1.00E-08 3.50E-05 IRIS 6.00E-03 L 6 00E-03 6.00E-01 1.70E-01 L IRIS 

p-Isopropytoluene e 1 
Total Recoverable Petroleum Hydrocarbons 
TRPH f 1 

NA 

ND 

NA 

NA 

NA 

ND 

NA 

NA 

NA 

ND 

IRIS 

IRIS 

2.00E-01 

4.00E-03 

CNS 

NS,K 

2 00E-01 

4 00E-03 

1.00E-01 

3.00E-03 

2.90E-02 

8.60E-04 

CNS 

NA 

IRIS 

IRIS 

a Source of gastrointestinal absorption factor values: EPA 2016 Regional Screening Level (RSL) tables, June 2017. 
b Where a different weight-of-evidence descriptor applies to the oral route than to the inhalation route, the  descriptors are shown as "(oral)/(inhalation)." 
c m-Cresol values used. 
d Pyrene values used as surrogates 
e p-Xylene used as a surrogate. 
f Values for medium aromatic hydrocarbons shown, which are the most conservative. 

µg/m3 - Micrograms per meter cubic.
mg/kg-day - Milligrams per kilogram-day. 

mg/m3 - Milligrams per meter cubic.
NA - Not applicable.
ND - No data. 

Sources: 
PPRTV - Provisional Peer Reviewed Toxicity Values, current document listed on PPRTV website as of 1/24/17. 
ATSDR - Agency for Toxic Substances and Disease Registry; Toxicolgical Profile for Cadmium, September 2012 (current as of 1/24/17).
Cal EPA - California Environmental Protection Agency; web site search performed 1/24/17.
HEAST - Health Effects Assessment Summary Tables (EPA, 1997)
IRIS - Integrated Risk Information System; database searched 1/24/17.
RSL-UG - EPA Regional Screening Values Users Guide, May 2017. 

Cancer Weight-of-Evidence:
Group A - Human Carcinogen: Human data are sufficient to identify the chemical as a human carcinogen
Group B1 - Probable Human Carcinogen: Human data indicate that a causal association is credible, but alternative explanations cannot be dismissed. 
Group B2 - Probable Human Carcinogen: Human data are insufficient to support a causal association, but testing data in animals support a causal association 
Group C - Possible Human Carcinogen: Human data are inadequate or lacking, but animal data suggest a causal association, 
although the studies have deficiencies that limit interpretation.
Group D - Not Classifiable as to Human Carcinogenicity: Human and animal data are lacking or inadequate. 
Group E - Evidence of Noncarcinogenicity to Humans: Human data are negative or lacking, and adequate animal data indicate no association with cancer 

Target Organs/Critical Effects:
  CVS - cardiovascular system; CNS - central nervous system; NS - nervous system; E - erythrocyte; F - fetus; GI - gastrointestinal system; IS - immune system; L - liver; K - kidney; VS - vascular system; S - skin.
  RB/OW - reduced body/organ weight; LNG - lung; URT - upper respiratory tract; HRT - heart; RT - respiratory tract. 
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Table 6-17 

Summary of Risk for All Receptors 
Landfill Area 1 

Former Lee Field Naval Air Station, Green Cove Springs, Florida 

Current/Future Current/Future Future Hypothetical Future Hypothetical Future Hypothetical Future Hypothetical 
Maintenance Worker 

Total Total 
Adolescent Trespasser

Total Total 
Commercial/Industrial Worker 

Total Total 
Recreational User 
Total Total 

Construction Worker 
Total Total 

Off-Site Landscape Worker 
Total Total 

ILCR HI ILCR HI ILCR HI ILCR HI ILCR HI ILCR HI 

Exposure Medium 
Soil (0 to 0.5 ft depth) 7.E-07 0.05 6.E-07 0.09 2.E-06 0.1 1.E-06 0.2 NA  NA  NA  NA  
Soil (0.5 to 2 ft depth) 1.E-06 0.05 1.E-06 0.08 5.E-06 0.1 3.E-06 0.2 NA  NA  NA  NA  
Soil (2 to 4 ft depth) NA NA NA NA NA NA NA NA 2.E-06 5/0.9 a,b NA NA 
Soil (4 to 6 ft depth) NA NA NA NA NA NA NA NA 1.E-08 0.2 a NA NA 
Groundwater NA NA NA NA NA NA NA NA NA NA <1E-6 c 0.006 
Surface Water NA NA 5.E-09 0.00003 NA NA NA NA NA NA NA NA 

Combined Soil and 
Surface Water NA NA 1.E-06 0.09 NA NA NA NA NA NA NA NA 

HI - Hazard index. 
ILCR - Incremental lifetime cancer risk. 
NA - Pathway not evaluated for this receptor. 

Note: 
a Includes only samples collected within the perimeter of Landfill Area 1. The work plan called for subsurface samples at least 50 feet outside of the landfill perimeter.
However, soil at this depth range was below the water table at locations outside of the landfill and, thus, was not sampled. Subsurface soil samples collected
from within the landfill were conservatively substituted. Note that exposure to soil at this depth by a hypothetical future construction worker is regarded as implaus ble. 
b The total HI of 5 assumes that 100 percent of the total recoverable petroleum hydrocarbons (TRPH) are present as low molecular weight aromatics, which are the most 
toxic and volatile type of TRPH. As discussed in 6.5.3.1.5, the TRPH is likely present as high molecular weight compounds. The total HI value of 0.9 shown assumes that
100 percent of TRPH (HI = 0.29) is high molecular weight aromatics. If it is assumed that the TRPH is present as high molecular weight aliphatics (HI=0.0038), then the 
total HI would be 0.7. 
c None of the chemicals of potential concern is carcinogenic. The total ILCR is regarded as negligible, which by definition is less than 1E-6. 
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Table 6-18 

Summary of Risk for All Receptors 
Landfill Area 3 

Former Lee Field Naval Air Station, Green Cove Springs, Florida 

Current/Future 
Maintenance Worker 

Total Total 

Current/Future 
Adolescent Trespasser

Total Total 

Future Hypothetical 
Commercial/Industrial Worker 

Total Total 

Future Hypothetical 
Recreational User 
Total Total 

Future Hypothetical 
Construction Worker 

Total Total 

Future Hypothetical 
Off-Site Landscape Worker 

Total Total 
ILCR HI ILCR HI ILCR HI ILCR HI ILCR HI ILCR HI 

Exposure Medium 
Soil (0 to 0.5 ft depth) 
Soil (0.5 to 2 ft depth) 
Soil (2 to 4 ft depth) 
Groundwater 

3.E-08 
2.E-08 

NA 
NA 

0.005 
0.001 
NA 
NA 

3.E-08 
2.E-08 

NA 
NA 

0.008 
0.002 
NA 
NA 

9.E-08 
6.E-08 

NA 
NA 

0.01 
0.004 
NA 
NA 

5.E-08 
3.E-08 

NA 
NA 

0.02 
0.005 
NA 
NA 

NA 
NA 

<1E-6 a 

NA 

NA 
NA 
0.03 
NA 

b 

NA 
NA 
NA 

2.E-06 

NA 
NA 
NA 

0.001 

HI - Hazard index. 
ILCR - Incremental lifetime cancer risk. 
NA - Pathway not evaluated for this receptor. 

Note: 
a None of the chemicals of potential concern is carcinogenic. The total ILCR is regarded as negligible, which by definition is less than 1E-6. 
b Includes only samples collected within the perimeter of Landfill Area 3. The work plan called for subsurface samples at least 50 feet outside of the landfill perimeter.
However, soil at this depth range was below the water table at locations outside of the landfill and, thus, was not sampled. Subsurface soil samples collected
from within the landfill were conservatively substituted. However, exposure to soil at this depth by a hypothetical future construction worker is regarded as implausible. 
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Table 7-1 

Sample Summary for Ecological Risk Evaluation 
Landfill Area 1 

Former Lee Field, Green Cove Springs, Florida 

Location Sample No Purpose Date Depth (ft bgs) Analyses 
SOIL (0 to 6 feet bgs) 
LF1SB13 AA0050 REG 08/02/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB13 AA0051 FD 08/02/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB14 AA0055 REG 08/02/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB15 AA0059 REG 08/03/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB16 AA0063 REG 08/02/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB17 AA0068 REG 08/02/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB18 AA0072 REG 08/03/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB19 AA0076 REG 08/02/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB20 AA0081 REG 08/03/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB21 AA0085 REG 08/03/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB22 AA0089 REG 08/03/2016 0 - 0.5 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB03 AA0022 REG 04/20/2001 0 - 0.7 Metals, PAH, PCBs, Pests, SVOC, TPH, VOC 
LF1SB01 AA0016 REG 04/19/2001 0 - 1 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SB02 AA0020 REG 04/20/2001 0 - 1 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SB04 AA0024 REG 04/24/2001 0 - 1 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SB05 AA0028 REG 04/23/2001 0 - 1 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SB06 AA0030 REG 04/23/2001 0 - 1 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SB07 AA0032 REG 04/20/2001 0 - 1 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SB08 AA0034 REG 04/24/2001 0 - 1 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SS03 AA0006 REG 10/19/2000 0 - 1 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SS06 AA0009 REG 10/19/2000 0 - 1 Metals, PAHs, PCBs, Pests, SVOC, TPH, VOC 
LF1SS10 AA0013 REG 10/19/2000 0 - 1 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SS11 AA0014 REG 10/19/2000 0 - 1 Metals, PAHs, PCBs, Pests, SVOC, TPH, VOC 
LF1SS12 AA0015 REG 10/19/2000 0 - 1 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SB13 AA0052 REG 08/02/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB14 AA0056 REG 08/02/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB15 AA0060 REG 08/03/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB16 AA0064 REG 08/02/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB16 AA0065 FD 08/02/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB17 AA0069 REG 08/02/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB18 AA0073 REG 08/03/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB19 AA0077 REG 08/02/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB20 AA0082 REG 08/03/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB21 AA0086 REG 08/03/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB22 AA0090 REG 08/03/2016 0.5 - 2 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB05 AA0029 REG 04/23/2001 1 - 2 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SB07 AA0033 REG 04/20/2001 1 - 2.5 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SB01 AA0017 REG 04/19/2001 1 - 3 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SB01 AA0018 FD 04/19/2001 1 - 3 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SB02 AA0021 REG 04/20/2001 1 - 3 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SB04 AA0025 REG 04/24/2001 1 - 3 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SB04 AA0026 FD 04/24/2001 1 - 3 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SB06 AA0031 REG 04/23/2001 1 - 3 Metals, PCBs, Pests, SVOC, TPH, VOC 
LF1SB08 AA0035 REG 04/24/2001 1 - 3 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB08 AA0036 FD 04/24/2001 1 - 3 Metals, PAHs, PCBs, Pests, SVOC, TPH, VOC 
LF1SB13 AA0053 REG 08/02/2016 2 - 4 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB14 AA0057 REG 08/02/2016 2 - 4 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB17 AA0070 REG 08/02/2016 2 - 4 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB18 AA0074 REG 08/03/2016 2 - 4 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB19 AA0078 REG 08/02/2016 2 - 4 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB19 AA0079 FD 08/02/2016 2 - 4 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB20 AA0083 REG 08/03/2016 2 - 4 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SB13 AA0054 REG 08/02/2016 4 - 4.5 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1MW01 AA0001 REG 05/24/2001 4 - 6 TOC 
LF1SB17 AA0071 REG 08/02/2016 4 - 6 Metals, PAHs, Pests, SVOC, TPH, VOC 
LF1SD06 a AA1012 REG 08/03/2016 0 - 0.5 Metals, PAH, Pest, SVOC, TPH, VOC 
LF1SD07 a AA1013 REG 08/03/2016 0 - 0.5 Metals, PAH, Pest, SVOC, TPH, VOC 

SURFACE WATER 
LF1SW05 AA2010 REG 08/03/2016 0 - 0 Metals (fil&unfil), PAH, Pest, SVOC, TPH, VOC 

SEDIMENT 
LF1SD05 AA1010 REG 08/03/2016 0 - 0.5 TAL Metals, PAH, Pest, SVOC, TPH, VOC 
LF1SD05 AA1011 FD 08/03/2016 0 - 0.5 TAL Metals, PAH, Pest, SVOC, TPH, VOC 

fil&unfil - For metals only filtered and unfiltered was analyzed. 
ft bgs - Feet below ground surface. 
FD - Field duplicate. 
PAHs - Polycyclic aromatic hydrocarbons. 
Pest - Organochlorine pesticides. 
PCB - Polychlorinated biphenyls. 
REG - Regular sample. 
SVOC - Semivolatile organic compound. 
TAL - Target analyte list. 
TPH - Total petroleum hydrocarbon. 
VOC - Volatile organic compound. 

a Dry sediment samples included with soil data set. See text for details. 
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Table 7-2 

Sample Summary for Ecological Risk Evaluation 
Landfill Area 3 

Former Lee Field, Green Cove Springs, Florida 

Location Sample No Purpose Date Depth (ft bgs) Analyses 
SOIL (0 to 6 feet bgs) 
LF3SS01 AC0004 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SS02 AC0005 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SS03 AC0006 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SS04 AC0007 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SS05 AC0008 REG 10/16/2000 0 - 1 Metals, PAH, PCB, Pest, SVOC, TPH, VOC 
LF3SS06 AC0009 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SS07 AC0010 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SS08 AC0011 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SS09 AC0012 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SS10 AC0013 REG 10/16/2000 0 - 1 Metals, PAH, PCB, Pest, SVOC, TPH, VOC 
LF3SS11 AC0014 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SS12 AC0015 REG 10/16/2000 0 - 1 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SB01 AC0016 REG 11/02/2000 0 - 1 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SB02 AC0020 REG 11/02/2000 0 - 1 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SB03 AC0022 REG 11/02/2000 0 - 1 Metals, PAH, PCB, Pest, SVOC, TPH, VOC 
LF3SB04 AC0024 REG 11/02/2000 0 - 1 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SB05 AC0028 REG 11/02/2000 0 - 1 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SB06 AC0030 REG 11/02/2000 0 - 1 Metals, PAH, PCB, Pest, SVOC, TPH, VOC 
LF3SB07 AC0032 REG 11/02/2000 0 - 1 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SB08 AC0034 REG 11/02/2000 0 - 1 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SB09 AC0036 REG 10/21/2011 0 - 0.5 Copper, SVOC 
LF3SB09 AC0037 FD 10/21/2011 0 - 0.5 Copper, SVOC 
LF3SB10 AC0041 REG 10/21/2011 0 - 0.5 Copper, SVOC 
LF3SB11 AC0045 REG 10/21/2011 0 - 0.5 Copper, SVOC 
LF3SB12 AC0050 REG 10/21/2011 0 - 0.5 Copper, SVOC 
LF3SB13 AC0054 REG 10/20/2011 0 - 0.5 Copper, SVOC 
LF3SB14 AC0058 REG 10/20/2011 0 - 0.5 Copper, SVOC 
LF3SB15 AC0063 REG 10/20/2011 0 - 0.5 Copper, SVOC 
LF3SB16 AC0067 REG 10/21/2011 0 - 0.5 Copper, SVOC 
LF3SB17 AC0084 REG 08/02/2016 0 - 0.5 Metals, PAH, PCB, Pest, SVOC, TPH, VOC 
LF3SB17 AC0085 FD 08/02/2016 0 - 0.5 Metals, PAH, PCB, Pest, SVOC, TPH, VOC 
LF3SB18 AC0088 REG 08/02/2016 0 - 0.5 Metals, PAH, PCB, Pest, SVOC, TPH, VOC 
LF3SB19 AC0091 REG 08/02/2016 0 - 0.5 Metals, PAH, PCB, Pest, SVOC, TPH, VOC 
LF3SB09 AC0038 REG 10/21/2011 0.5 - 2 Copper, SVOC 
LF3SB10 AC0042 REG 10/21/2011 0.5 - 2 Copper, SVOC 
LF3SB11 AC0046 REG 10/21/2011 0.5 - 2 Copper, SVOC 
LF3SB11 AC0047 FD 10/21/2011 0.5 - 2 Copper, SVOC 
LF3SB12 AC0051 REG 10/21/2011 0.5 - 2 Copper, SVOC 
LF3SB13 AC0055 REG 10/20/2011 0.5 - 2 Copper, SVOC 
LF3SB14 AC0059 REG 10/20/2011 0.5 - 2 Copper, SVOC 
LF3SB14 AC0060 REG 10/20/2011 0.5 - 2 Copper, SVOC 
LF3SB14 AC0061 FD 10/20/2011 0.5 - 2 Copper, SVOC 
LF3SB15 AC0064 REG 10/20/2011 0.5 - 2 Copper, SVOC 
LF3SB16 AC0068 REG 10/21/2011 0.5 - 2 Copper, SVOC 
LF3SB17 AC0086 REG 08/02/2016 0.5 - 2 Metals, PAH, PCB, Pest, SVOC, TPH, VOC 
LF3SB18 AC0089 REG 08/02/2016 0.5 - 2 Metals, PAH, PCB, Pest, SVOC, TPH, VOC 
LF3SB19 AC0092 REG 08/02/2016 0.5 - 2 Metals, PAH, PCB, Pest, SVOC, TPH, VOC 
LF3SB01 AC0017 REG 11/02/2000 1 - 2.5 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SB01 AC0018 FD 11/02/2000 1 - 2.5 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SB02 AC0021 REG 11/02/2000 1 - 2 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SB03 AC0023 REG 11/02/2000 1 - 2 Metals, PAH, PCB, Pest, SVOC, TPH, VOC 
LF3SB04 AC0025 REG 11/02/2000 1 - 3 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SB04 AC0026 FD 11/02/2000 1 - 3 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SB05 AC0029 REG 11/02/2000 1 - 2.5 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SB06 AC0031 REG 11/02/2000 1 - 2 Metals, PAH, PCB, Pest, SVOC, TPH, VOC 
LF3SB07 AC0033 REG 11/02/2000 1 - 2 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SB08 AC0035 REG 11/17/2000 1 - 2 Metals, PCB, Pest, SVOC, TPH, VOC 
LF3SB17 AC0087 REG 08/02/2016 2 - 4 Metals, PAH, PCB, Pest, SVOC, TPH, VOC 
LF3SB18 AC0090 REG 08/02/2016 2 - 4 Metals, PAH, PCB, Pest, SVOC, TPH, VOC 
LF3SB19 AC0093 REG 08/02/2016 2 - 4 Metals, PAH, PCB, Pest, SVOC, TPH, VOC 
LF3DW01 AC0002 REG 12/20/2000 3.5 - 4 TOC 
LF3SD05 a AC2009 REG 10/20/2011 0 - 0 Metals, SVOC 
LF3SD06 a AC2010 REG 10/20/2011 0 - 0 Metals, SVOC 
LF3SD06 a AC2011 FD 10/20/2011 0 - 0 Metals, SVOC 
LF3SD07 a 

AC1010 REG 08/02/2016 0 - 0.5 VOC 

ft bgs - Feet below ground surface 
FD - Field duplicate 
PAHs - Polycyclic aromatic hydrocarbons 
Pest - Organochlorine pesticides 
PCB - Polychlorinated biphenyls 
REG - Regular sample 
SVOC - Semivolatile organic compound 
TAL - Target analyte list 
VOC - Volatile organic compound 

a Dry sediment samples included with soil dataset. See text for details. 
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Table 7-3 

Statistical Summary and COPEC Selection of Chemicals 
Detected in Soil (0-6 feet) 

Landfill Area 1 
Former Lee Field, Green Cove Springs, Florida 

(Page 1 of 2) 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Range of Values (mg/kg) 
Detected Concentrations Reporting Limits 

Minimum VQ Maximum VQ Minimum Maximum 
Mean 

(mg/kg) 
Background 
Related? a 

Ecological 
Screening Value b 

(mg/kg) 
Screening 

HQ COPEC? c,d 
95% UCL e 

(mg/kg) 
EPC f 

(mg/kg) 

EPC 
0-1' soil depth g 

(mg/kg) 
Inorganics 
Aluminum 48 / 48 100 610 5780 8.21 111 2.44E+03 Yes pH Dependent 1. NA N (b) -- -- --
Antimony 15 / 45 33 0.228 J 150 J 0.426 8.4 1 03E+01 0.27 1. 555.6 Y 2.05E+01 2.05E+01 2.73E+01 
Arsenic 41 / 48 85 0.194 J 23.2 0.2205 0.7 2 07E+00 Yes 18 1. 1.29 N (b) -- -- --
Barium 41 / 50 82 1.53 1990 J 0.2205 28 1.15E+02 Yes 330 1. 6.03 N (b) -- -- --
Beryllium 17 / 43 40 0.111 J 0.537 0.2205 0.7 4.15E-01 21 1. 0.03 N (a) -- -- --
Cadmium 27 / 48 56 0.126 J 3.7 0.2205 0.56 7 26E-01 Yes 0.36 1. 10.28 N (b) -- -- --
Calcium 20 / 20 100 1120 76600 522 700 1 03E+04 Nutrient N (c) -- -- --
Chromium 50 / 50 100 0.565 87.1 0.2205 1.4 1 27E+01 Yes 26 1. 3.35 N (b) -- -- --
Cobalt 34 / 48 71 0.131 J 12.5 0.2205 7 2.77E+00 13 1. 0.96 N (a) -- -- --
Copper 45 / 50 90 0.798 555 0.2205 4.75 5 68E+01 Yes 28 1. 19.82 N (b) -- -- --
Iron 48 / 48 100 457 55700 J 10.4 475 5.47E+03 Yes Nutrient N (c) -- -- --
Lead 45 / 50 90 1.31 1080 0.2395 41.2 9 83E+01 No 11 1. 98.2 Y 2.13E+02 2.13E+02 1.80E+02 
Magnesium 12 / 20 60 116 J 1320 522 700 6 27E+02 Nutrient N (c) -- -- --
Manganese 48 / 48 100 2.36 J 427 1.1 23.4 6 37E+01 No 220 1. 1.9 Y 1.20E+02 1.20E+02 1.62E+02 
Mercury 30 / 50 60 0 0079 J 1.1 0.0105 0.24 1 66E-01 Yes 0.1 2. 11 N (b) -- -- --
Nickel 37 / 46 80 0.286 J 86.1 0.4405 5.6 6 84E+00 Yes 38 1. 2.27 N (b) -- -- --
Potassium 2 / 17 12 101 J 256 J 540 700 5 37E+02 Nutrient N (c) -- -- --
Selenium 16 / 47 34 0.109 J 0.538 J 0.2205 14 5.14E+00 Yes 0.52 1. 1.03 N (b) -- -- --
Silver 6 / 50 12 0.117 J 1.5 0.2205 1.4 7 38E-01 4.2 1. 0.36 N (a) -- -- --
Sodium 5 / 20 25 259 J 643 522 700 5 32E+02 Nutrient N (c) -- -- --
Vanadium 42 / 48 88 1.75 27.5 0.2205 7 7.18E+00 Yes 7.8 1. 3.53 N (b) -- -- --
Zinc 49 / 50 98 3.8 J 1240 2.1 11.1 2.11E+02 No 46 1. 27 Y 4.99E+02 4.99E+02 5.24E+02 
Polychlorinated Biphenyls 
AROCLOR-1254 3 / 20 15 0 0353 J 1.42 0.03 0.77 2.46E-01 NA 0.014 2. 101 Y 2.71E-01 2.71E-01 7.27E-01 
AROCLOR-1260 14 / 20 70 0 0178 J 5 0.03 0.77 5 03E-01 NA 0.88 2. 5.68 Y 1.64E+00 1.64E+00 1.07E+00 
Organochlorine Pesticides 
4,4'--DDD 11 / 50 22 0.00138 J 0 0252 J 0 001845 0.15 1.74E-02 NA 0.021 1. 1.2 Y 6.03E-03 6 03E-03 5.96E-03 
4,4'--DDE 26 / 50 52 0.000498 J 0.099 J 0 001845 0.15 1 69E-02 NA 0.021 1. 4.7 Y 2.03E-02 2 03E-02 1.10E-02 
4,4'--DDT 20 / 50 40 0.002 J 0.406 0.00344 0.15 3 55E-02 NA 0.021 1. 19.3 Y 5.34E-02 5 34E-02 2.82E-02 
ALDRIN 1 / 48 2 0.000582 J 0.000582 J 0.00172 0.07 9 05E-03 NA 0.037 2. 0.02 N (a) -- -- --
CHLORDANE, alpha- 7 / 50 14 0.00197 JJ 0 0823 0.00172 0.15 1 68E-02 NA 0.27 2. 0.30 N (a) -- -- --
CHLORDANE, gamma- 7 / 50 14 0.00248 J 0 0781 0.00172 0.15 1 68E-02 NA 2.2 2. 0.04 N (a) -- -- --
DIELDRIN 8 / 50 16 0.00049 J 0.026 0.0018 0.0795 1 22E-02 NA 0 0049 2. 5.31 Y 3.43E-03 3.43E-03 3.52E-03 
ENDOSULFAN I 1 / 48 2 0.00144 J 0.00144 J 0.00172 0.07 9 07E-03 NA 0.64 2. 0 002 N (a) -- -- --
ENDOSULFAN II 4 / 48 8 0.00268 J 0 0148 J 0 001845 0.15 1 91E-02 NA 0.64 2. 0.0 N (a) -- -- --
ENDOSULFAN SULFATE 9 / 48 19 0.00106 J 0 0395 J 0.00178 0.15 1 66E-02 NA 0 0065 2. 6.1 Y 6.76E-03 6.76E-03 9.28E-03 
ENDRIN 3 / 50 6 0.00109 J 0 0466 J 0 001845 0.15 1 83E-02 NA 0 0014 2. 33.3 Y 4.54E-03 4 54E-03 3.73E-02 
ENDRIN ALDEHYDE 4 / 48 8 0.00226 J 0 0406 J 0 001845 0.15 1.70E-02 NA 0 0014 2. 29 Y 5.65E-03 5 65E-03 5.72E-03 
ENDRIN KETONE 9 / 48 19 0.00107 J 0 0539 J 0.00178 0.15 1 92E-02 NA 0 0014 2. 38.5 Y 8.53E-03 8 53E-03 1.02E-02 
HEPTACHLOR EPOXIDE 5 / 50 10 0.00169 J 0 0114 J 0.00172 0.07 7 99E-03 NA 0 0004 2. 28.5 Y 2.79E-03 2.79E-03 1.45E-02 
Methoxychlor 8 / 48 17 0.00212 J 2.15 J 0.00344 0.31 8.18E-02 NA 5 2. 0.43 N (a) -- -- --
Semivolatile Organic Compounds 
1-METHYL NAPHTHALENE 7 / 32 22 0.00104 J 5.29 0.00194 0.42 2.19E-01 NA 29 1. 0.18 N (a) -- -- --
2-METHYLNAPHTHALENE 8 / 48 17 0.000997 J 7.17 0.00194 19 1 34E+00 NA 29 1. 0.25 N (a) -- -- --
ACENAPHTHENE 7 / 50 14 0.00207 J 14.2 0.00341 19 1.43E+00 NA 29 1. 0.49 N (a) -- -- --
Acenaphthylene 23 / 50 46 0.00208 J 1.68 0.00341 19 1.19E+00 NA 29 1. 0.06 N (a) -- -- --
Anthracene 25 / 50 50 0.00164 J 27.1 0.00188 19 1.70E+00 NA 29 1. 0.93 N (a) -- -- --
Benzo(a)anthracene 29 / 50 58 0.00224 J 41.2 0.00341 19 1 92E+00 NA 1.1 1. 37.5 Y 4.73E+00 4.73E+00 9.84E-01 
Benzo(a)pyrene 32 / 50 64 0.000519 J 52.3 0.00188 19 2 20E+00 NA 1.1 1. 47.5 Y 5.99E+00 5.99E+00 1.11E+00 
Benzo(b)fluoranthene 30 / 48 63 0.00245 J 44.7 0.00341 19 2.19E+00 NA 1.1 1. 40.6 Y 5.48E+00 5.48E+00 1.33E+00 
Benzo(g,h,i)perylene 29 / 48 60 0.00281 J 15.6 0.00188 19 1.49E+00 NA 1.1 1. 14.2 Y 2.25E+00 2.25E+00 1.67E+00 
Benzo(k)fluoranthene 30 / 48 63 0.000857 J 28.1 0.00188 19 1 68E+00 NA 1.1 1. 25.5 Y 3.43E+00 3.43E+00 9.12E-01 
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Table 7-3 

Statistical Summary and COPEC Selection of Chemicals 
Detected in Soil (0-6 feet) 

Landfill Area 1 
Former Lee Field, Green Cove Springs, Florida 

(Page 2 of 2) 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Range of Values (mg/kg) 
Detected Concentrations Reporting Limits 

Minimum VQ Maximum VQ Minimum Maximum 
Mean 

(mg/kg) 
Background 
Related? a 

Ecological 
Screening Value b 

(mg/kg) 
Screening 

HQ COPEC? c,d 
95% UCL e 

(mg/kg) 
EPC f 

(mg/kg) 

EPC 
0-1' soil depth g 

(mg/kg) 
Inorganics 
Benzoic Acid 5 / 48 10 0 0397 J 1.28 J 0.0736 48 5 64E+00 NA 0.01 2. 128 Y 2.67E-01 2 67E-01 3.83E-01 
BENZYL BUTYL PHTHALATE 3 / 48 6 0 0082 J 3.77 J 0.01835 19 1 81E+00 NA 0.59 2. 6.39 Y 2.88E-01 2 88E-01 3.27E+00 
Bis(2-Ethylhexyl)phthalate 14 / 50 28 0.013 J 0.648 J 0.01835 19 1.41E+00 NA 0.02 2. 32.4 Y 1.25E-01 1 25E-01 1.16E-01 
Carbazole 5 / 48 10 0.00805 J 6 0.0176 19 1 81E+00 NA 0.16 2. 37.5 Y 8.19E-01 8.19E-01 3.21E+00 
Chrysene 30 / 50 60 0.00261 J 39.6 0.00341 19 1 91E+00 NA 1.1 1. 36 Y 4.58E+00 4.58E+00 1.05E+00 
Dibenz(a,h)anthracene 24 / 50 48 0.00228 J 5.88 0.00341 19 1 20E+00 NA 1.1 1. 5.35 Y 7.97E-01 7 97E-01 2.25E-01 
Dibenzofuran 1 / 48 2 3.58 J 3.58 J 0.01835 19 1 82E+00 NA 0.15 2. 23.9 N(d) -- -- --
Di-n-butyl phthalate 11 / 48 23 0.00702 J 1.21 J 0.0176 19 1 67E+00 NA 0.011 2. 110 Y 2.27E-01 2 27E-01 3.17E-02 
Diethyl phthalate 2 / 50 4 0.00782 J 0 0835 J 0.01835 19 1.75E+00 NA 0.23 2. 0.36 N (a) -- -- --
Dimethyl Phthalate 7 / 48 15 1.34 J 113 0.01835 39.4 5 01E+00 NA 0.35 2. 323 Y 1.57E+01 1.57E+01 ND 
Di-n-octylphthalate 2 / 48 4 0.00824 J 0.304 J 0.01835 19 1.74E+00 NA 0.21 2. 1.45 N(d) -- -- --
Fluoranthene 34 / 50 68 0.000755 J 88.8 0.00188 19 3 03E+00 NA 1.1 1. 80.7 Y 1.02E+01 1.02E+01 2.18E+00 
Fluorene 19 / 50 38 0.000473 J 16.6 0.00188 19 1.48E+00 NA 1.1 1. 15.1 Y 1.84E+00 1.84E+00 4.27E-03 
Indeno(1,2,3-c,d)pyrene 29 / 48 60 0.00304 J 23.6 0.00188 19 1.71E+00 NA 1.1 1. 21.5 Y 3.14E+00 3.14E+00 1.87E+00 
Naphthalene 17 / 50 34 0.000479 J 16.2 0.00188 19 1.47E+00 NA 29 1. 0.56 N (a) -- -- --
Phenanthrene 27 / 50 54 0.001 J 75.1 0.00178 19 2 59E+00 NA 29 1. 2.59 Y 8.34E+00 8.34E+00 1.25E+00 
Pyrene 32 / 51 63 0.00177 J 67.4 0.00188 19 2.45E+00 NA 1.1 1. 61.3 Y 7.43E+00 7.43E+00 1.33E+00 
Volatile Organic Compounds 
2-Butanone 1 / 50 2 0.00255 J 0.00255 J 0.00238 0 015 8.16E-03 NA 1 2. 0 003 N (a) -- -- --
Acetone 6 / 49 12 0.00596 J 0.034 J 0.00238 0 074 3 97E-02 NA 1.2 2. 0.03 N (a) -- -- --
Dichloromethane 8 / 48 17 0.00136 J 0 0114 J 0.00196 0.0172 1.10E-02 NA 0.21 2. 0.05 N (a) -- -- --
Styrene 1 / 50 2 0 0041 J 0 0041 J 0.0005945 0.00862 6 36E-03 NA 1.2 2. 0 003 N (a) -- -- --
Trichlorofluoromethane 2 / 50 4 0.000941 J 0.001645 JJ 0.0005945 0.00862 6.17E-03 NA 52 2. 0.00003 N (a) -- -- --
Total Petroleum Hydrocarbons 
TPH 46 / 50 92 7.78 J 4520 J 9 227 2 69E+02 NSV N (e) 

COPEC - Chemical of potential ecological concern. UCL - Upper confidence limit. 

EPC - Exposure point concentration. VQ - Validation qualifier (a double value indicates combined VQs for a regular and field duplicate sample pair): 

ESV - Ecological screening value. J - The compound/analyte was positively identified; the reported result is the estimated concentration of the 

HQ - Hazard quotient.

 compound/analyte detected in the sample analyzed. mg/kg - Milligrams per kilogram. U - Not detected. 

NA - Not available. -- - UCLs and EPCs only calculated for chemcials identified as COPECs. 

NSV - No screening value. 
a See text for details. 
b ESVs sources are as follows:

 1. 
EPA, 2008, Ecological Soil Screening Level (SSL) guidance.  On-line at: http //www.epa.gov/ecotox/ecossl/index.html

 2. 
U.S. Environmental Protection Agency (EPA), 2015, Region 4 Ecological Risk Assessment Supplemental Guidance, Originally published November 1995. Website:  

         https://www.epa.gov/risk/region-4-ecological-risk-assessment-supplemental-guidance. 
c N = Chemical is not chosen as a COPEC:
         (a) = maximum detected concentration is less than the ESV.          (d) = infrequently detected (fewer than 5 percent of all samples)

 (b) = chemical is background-related.

         (e) = TPH not carried forward as a COPEC; see text for details.

 (c) = essential nutrient. 
d Y = Chemical is chosen as COPEC. 
e 95% UCL (Upper confidence limit) determined using ProUCL Version 5.0.00 (U.S. Environmental Protection Agency (EPA), 2013, ProUCL Version 5.0.00, Office of Research and 
  Development, Las Vegas, Nevada, and Technology Support Center, Atlanta, GA, May, on line at http //www.epa gov/osp/hstl/tsc/software.htm 
f  Concentration used in risk assessment equal to 95% UCL or maximum detected concentration, whichever is lower. 
g  Soil from 0 to 1 foot deep used as the EPC for some receptors exposed to only shallow soil. 
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Table 7-4 

Statistical Summary and COPEC Selection of Chemicals 
Detected in Surface Water 

Landfill Area 1 
Former Lee Field, Green Cove Springs, Florida 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Range of Values (µg/L) 
Detected Concentrations Reporting Limits 

Minimum VQ Maximum VQ Minimum Maximum 
Mean 
(µg/L) 

Background 
Related? a 

Ecological 
Screening Value b 

(µg/L) 
Screening 

HQ COPEC? c,d 
95% UCL e 

(µg/L) 
EPC f 

(µg/L) 
Inorganics 
Aluminum 1 / 1 100 32.6 32.6 20 20 32.6 Yes 13 2. 2.5 N (b) -- --
Arsenic 1 / 1 100 0.87 J 0.87 J 1 1 0.87 50 1. 0.017 N (a) -- --
Copper 1 / 1 100 0.67 J 0.67 J 1 1 0.67 16.3 1. 0 04 N (a) -- --
Iron 1 / 1 100 786 786 100 100 786 Nutrient NA N (c) -- --
Organochlorine Pesticides 
4,4'-DDD 1 / 1 100 0.00894 J 0.00894 J 0.103 0.103 0.00894 NA 0.00015 1. 59.6 Y NA 0 00894 
4,4'-DDE 1 / 1 100 0.00861 J 0.00861 J 0.103 0.103 0.00861 NA 0.00015 1. 57.4 Y NA 0 00861 
Polynuclear Aromatic Hydrocarbons 
1-METHYL NAPHTHALENE 1 / 1 100 0.101 0.101 0.1 0.1 0.101 NA 1.4 1. 0.072 N (a) -- --
2-METHYLNAPHTHALENE 1 / 1 100 0.12 0.12 0.1 0.1 0.12 NA 1.4 1. 0.086 N (a) -- --
Acenapthene 1 / 1 100 0.17 0.17 0.1 0.1 0.17 NA 0.0014 1. 121.4 Y NA 0.17 
Benzo(a)anthracene 1 / 1 100 0.061 J 0.061 J 0.1 0.1 0.061 NA 0.014 1. 4.4 Y NA 0.061 
Benzo(a)pyrene 1 / 1 100 0.074 J 0.074 J 0.1 0.1 0.074 NA 0.0014 1. 52.9 Y NA 0.074 
Benzo(b)fluoranthene 1 / 1 100 0.075 J 0.075 J 0.1 0.1 0.075 NA 0.014 1. 5.4 Y NA 0.075 
Benzo(g,h,i)perylene 1 / 1 100 0.093 J 0.093 J 0.1 0.1 0.093 NA 0.0014 1. 66.4 Y NA 0.093 
Benzo(k)fluoranthene 1 / 1 100 0.089 J 0.089 J 0.1 0.1 0.089 NA 0.14 1. 0.6 N (a) -- --
Chrysene 1 / 1 100 0.08 J 0.08 J 0.1 0.1 0.08 NA 1.4 1. 0.057 N (a) -- --
Dibenz(a,h)anthracene 1 / 1 100 0.096 J 0.096 J 0.1 0.1 0.096 NA 0.0014 1. 68.6 Y NA 0.096 
Fluoranthene 1 / 1 100 0.038 J 0.038 J 0.1 0.1 0.038 NA 19 1. 0.002 N (a) -- --
Fluorene 1 / 1 100 0.128 0.128 0.1 0.1 0.128 NA 94 1. 0.001 N (a) -- --
Indeno(1,2,3-c,d)pyrene 1 / 1 100 0.101 0.101 0.1 0.1 0.101 NA 0.014 1. 7.2 Y NA 0.101 
Naphthalene 1 / 1 100 0.266 0.266 0.1 0.1 0.266 NA 1.4 1. 0.2 N (a) -- --
Phenanthrene 1 / 1 100 0.108 0.108 0.1 0.1 0.108 NA 0.0014 1. 77.1 Y NA 0.108 
Pyrene 1 / 1 100 0.025 J 0.025 J 0.1 0.1 0.025 NA 49 1. 0.001 N (a) -- --

COPEC - Chemical of potential ecological concern. 
EPC - Exposure point concentration. 
ESV - Ecological screening value. 
HQ - Hazard quotient. 
µg/L - Micrograms per liter. 
NA - Not available. 
UCL - Upper confidence limit. 
VQ - Validation qualifier (a double value indicates combined VQs for a regular and field duplicate sample pair):
  J - The compound/analyte was positively identified; the reported result is the estimated concentration of the compound/analyte detected in the sample analyzed.

 U - Not detected. 
-- - UCLs and EPCs only calculated for chemcials identified as COPECs. 

a See text for details. 
b ESVs sources are as follows:

 1. 
Class III freshwater criteria from Florida Department of Environmental Protection (FDEP), 2010, FDEP Surface Water Quality Standards, Chapter 62-302, F.A.C.

         Administrative Code, Dec 30. http://www.epa.state.oh.us/dsw/rules/3745-1.html.  Value is the Outside Mixing Zone Average value.

 2. 
Florida Department of Environmental Protection (FDEP), 2005, Contaminant Cleanup Target Levels, including Default Parameters, F.A.C. 62-777, 17 April, 

         online at http://www.dep.state.fl.us/waste/quick_topics/rules /default htm#62-777.4 
c N = Chemical is not chosen as a COPEC:
         (a) = maximum detected concentration is less than the ESV.

 (b) = chemical is background-related.
 (c) = essential nutrient.
         (d) = infrequently detected (fewer than 5 percent of all samples) 
d Y = Chemical is chosen as COPEC. 
e 95% UCL (Upper confidence limit) determined using ProUCL Version 5.0.00 (U.S. Environmental Protection Agency (EPA), 2013, ProUCL Version 5 0.00, Office of Research and 
  Development, Las Vegas, Nevada, and Technology Support Center, Atlanta, GA, May, on line at http://www epa.gov/osp/hstl/tsc/software.htm 
f  Concentration used in risk assessment equal to 95% UCL or maximum detected concentration, whichever is lower. 
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Table 7-5 

Statistical Summary and COPEC Selection of Chemicals 
Detected in Sediment 

Landfill Area 1 
Former Lee Field, Green Cove Springs, Florida 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Range of Values (mg/kg) 
Detected Concentrations Reporting Limits 

Minimum VQ Maximum VQ Minimum Maximum 
Mean 

(mg/kg) 
Background 
Related? a 

Ecological 
Screening Value 

(mg/kg) b 
Screening 

HQ COPEC? c,d 
95% UCL e 

(mg/kg) 
EPC f 

(mg/kg) 
Inorganics 
Barium 1 / 1 100 2.69 JJ 2.69 JJ 0.524 0.524 2.69E+00 20 1. 0.13 N (a) -- --
Chromium 1 / 1 100 1.032 1.032 0.524 0.524 1.03E+00 43 1. 0.02 N (a) -- --
Copper 1 / 1 100 0.193 J 0.193 J 0.506 0.506 1.93E-01 50 1. 0.0039 N (a) -- --
Lead 1 / 1 100 1.4135 JJ 1.4135 JJ 0.524 0.524 1.41E+00 36 1. 0.039 N (a) -- --
Semivolatile Organic Compounds 
Fluoranthene 1 / 1 100 0 0011 J 0.0011 J 0.00449 0.00449 1.10E-03 NA 0.42 1. 0.003 N (a) -- --
Pyrene 1 / 1 100 0.00141 J 0 00141 J 0.00449 0.00449 1.41E-03 NA 0.2 1. 0.007 N (a) -- --
Volatile Organic Compounds 
Acetone 1 / 1 100 0.008375 JJ 0.008375 JJ 0.03065 0.03065 8 38E-03 NA 0.036 2. 0.23 N (a) -- --
DICHLOROMETHANE 1 / 1 100 0.011415 JJ 0.011415 JJ 0.01225 0.01225 1.14E-02 NA 0.183 2. 0.06 N (a) -- --
Total Petroleum Hydrocarbons 
TPH 1 / 1 100 51.2 J 51 2 J 24.2 24.2 5.12E+01 NA 3600 2. 0.01 N (a) -- --

COPEC - Chemical of potential ecological concern. 
EPC - Exposure point concentration. 
ESV - Ecological screening value. 
HQ - Hazard quotient. 
mg/kg - Milligrams per kilogram. 
NA - Not available. 
UCL - Upper confidence limit. 
VQ - Validation qualifier (a double value indicates combined VQs for a regular and field duplicate sample pair):
  J - The compound/analyte was positively identified; the reported result is the estimated concentration of the compound/analyte detected in the sample analyzed.

 U - Not detected. 
-- - UCLs and EPCs only calculated for chemcials identified as COPECs. 

a See text for details. 
b ESVs sources are as follows:

 1. 
Threshold Effect Concentrations (TECs) for the protection of sediment-dwelling organisms, Florida Department of Environmental Protection (FDEP), 2003, Development and Evaluation of 
Sediment Quality Assessment Guidelines for Florida Inland Waters, Technical Report, January.

 2. 
U.S. Environmental Protection Agency (EPA), 2015, Region 4 Ecological Risk Assessment Supplemental Guidance, Originally published November 1995. Website:  

         https //www.epa.gov/risk/region-4-ecological-risk-assessment-supplemental-guidance. 
c N = Chemical is not chosen as a COPEC:

 (a)

 = maximum detected concentration is less than the ESV.

 (b)

 = chemical is background-related.

 (c)

 = essential nutrient.

 (d)

 = infrequently detected (fewer than 5 percent of all samples) 
d Y = Chemical is chosen as COPEC. 
e 95% UCL (Upper confidence limit) determined using ProUCL Version 5.0.00 (U.S. Environmental Protection Agency (EPA), 2013, ProUCL Version 5.0 00, Office of Research and 
  Development, Las Vegas, Nevada, and Technology Support Center, Atlanta, GA, May, on line at http://www.epa.gov/osp/hstl/tsc/software htm. 
f  Concentration used in risk assessment equal to 95% UCL or maximum detected concentration, whichever is lower. 

KN18\LFNAS\LF 1-3\RI\Final\Tables\Tbls 7-3 through 7-6_LF1 and LF3 COPEC.xlsx\Tbl 7-5 LF1 SD SUMTABLE\10/31/2018\9:31 AM 

http://www.epa.gov/osp/hstl/tsc/software
www.epa.gov/risk/region-4-ecological-risk-assessment-supplemental-guidance


Table 7-6 

Statistical Summary and COPEC Selection of Chemicals 
Detected in Soil (0-6 feet) 

Landfill Area 3 
Former Lee Field, Green Cove Springs, Florida 

(Page 1 of 2) 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Range of Values (mg/kg) 
Detected Concentrations Reporting Limits 

Minimum VQ Maximum VQ Minimum Maximum 
Mean 

(mg/kg) 
Background 
Related? a 

Ecological 
Screening Value b 

(mg/kg) 
Screening 

HQ COPEC? c,d 
95% UCL e 

(mg/kg) 
EPC f 

(mg/kg) 

EPC 
0-1' soil depth g 

(mg/kg) 
Inorganics 
Aluminum 37 / 37 100 710 5305 JJ 8.425 104 1.91E+03 Yes pH Dependent 1. NA N (a) 
Antimony 1 / 29 3 2.7 J 2.7 J 0.8425 7.5 4.87E+00 0.27 1. 10 N(d) -- -- --
Arsenic 14 / 36 39 0.149 J 1.15 0.42 0.66 5.14E-01 18 1. 0.1 N (a) -- -- --
Barium 37 / 37 100 1.08 38.4 0.421 26 6 8.33E+00 330 1. 0.1 N (a) -- -- --
Beryllium 2 / 22 9 0.126 J 0.213 J 0.421 0.61 4.94E-01 21 1. 0 01 N (a) -- -- --
Cadmium 1 / 30 3 0.64 0.64 0.4 0.521 4.62E-01 0.36 1. 1.8 N(d) -- -- --
Calcium 28 / 28 100 68.5 J 6810 J 422 664 6.70E+02 Nutrient NA N (c) -- -- --
Chromium 18 / 18 100 0.759 8.4 0.421 1.3 3.02E+00 26 1. 0.3 N (a) -- -- --
Cobalt 5 / 15 33 0.268 J 0.85 J 0.421 6.6 1.55E+00 13 1. 0.1 N (a) -- -- --
Copper 29 / 43 67 0.14 J 1770 0.418 3.3 4.45E+01 No 28 1. 63.2 Y 2.24E+02 2.24E+02 4.17E+02 
Iron 37 / 37 100 199 9410 8.4 469 1.54E+03 Nutrient NA N (c) -- -- --
Lead 33 / 33 100 1.11 188 0.421 13 3 1.95E+01 No 11 1. 17.1 Y 4.99E+01 4.99E+01 4.99E+01 
Magnesium 24 / 24 100 29.9 J 532 J 422 664 1.00E+02 Nutrient NA N (c) -- -- --
Manganese 36 / 37 97 0.727 J 85.2 J 1 3 2.61 7.30E+00 220 1. 0.4 N (a) -- -- --
Mercury 12 / 35 34 0.06 J 0.39 0.0111 0.23 1.16E-01 No 0.1 2. 3.9 Y 1.20E-01 1.20E-01 1.69E-01 
Nickel 9 / 13 69 0.242 J 7.7 0.8425 5.3 1.75E+00 38 1. 0.2 N (a) -- -- --
Potassium 1 / 1 100 266 J 266 J 547 547 2.66E+02 Nutrient NA N (c) -- -- --
Selenium 1 / 30 3 0.117 J 0.117 J 0.424 12 5 8.14E+00 0.52 1. 0.2 N (a) -- -- --
Silver 2 / 34 6 0.129 J 1 8 0.421 1.3 9.60E-01 4.2 1. 0.4 N (a) -- -- --
Sodium 28 / 28 100 142 J 384 J 422 664 2.32E+02 Nutrient NA N (c) -- -- --
Vanadium 33 / 33 100 0.958 7.37 0.421 6.6 3.11E+00 7.8 1. 0.9 N (a) -- -- --
Zinc 29 / 36 81 2.48 J 187 J 1.7 10.4 1.77E+01 No 46 1. 4.1 Y 4.25E+01 4.25E+01 6.29E+01 
Polychlorinated Biphenyls 
Aroclor-1260 2 / 37 5 0.0134 J 0.0174 J 0.0349 0.0437 3.74E-02 NA 0.88 2. 0 02 N (a) -- -- --
Organochlorine Pesticides 
Endosulfan Sulfate 1 / 37 3 0.00288 J 0.00288 J 0.00349 0.037 6.02E-03 NA 0.0065 2. 0.4 N (a) -- -- --
Semivolatile Organic Compounds 
Acenaphthene 1 / 56 2 0.00236 J 0.00236 J 0.00346 0.43 2.52E-01 NA 29 1. 0.0001 N (a) -- -- --
Anthracene 6 / 56 11 0.00116 J 0.116 J 0.00346 0.43 2.46E-01 NA 29 1. 0.004 N (a) -- -- --
Benzo(a)anthracene 14 / 56 25 0.00221 J 0.677 0.00346 0.43 2.19E-01 NA 1.1 1. 0.6155 N (a) -- -- --
Benzo(a)pyrene 15 / 56 27 0.00179 J 0.956 0.00346 0.41 1.85E-01 NA 1.1 1. 0.9 N (a) -- -- --
Benzo(b)fluoranthene 17 / 56 30 0.00256 J 0.948 0.00346 0.41 1.92E-01 NA 1.1 1. 0.9 N (a) -- -- --
Benzo(g,h,i)perylene 14 / 56 25 0.0014 J 1.02 0.00346 0.41 1.82E-01 NA 1.1 1. 0.9 N (a) -- -- --
Benzo(k)fluoranthene 13 / 56 23 0 000855 J 0.594 0.00346 0.41 1.75E-01 NA 1.1 1. 0.5 N (a) -- -- --
Benzoic Acid 4 / 37 11 0.25 J 0.425 J 0.92 17 5 1.52E+00 NA 0.01 2. 42.5 Y 4.11E-01 4.11E-01 4.12E-01 
Bis(2-Ethylhexyl)phthalate 9 / 37 24 0.139 J 0.452 J 0.346 3.5 4.47E-01 NA 0.02 2. 22.6 Y 3.01E-01 3.01E-01 3.82E-01 
CARBAZOLE 2 / 37 5 0.0939 J 0.123 J 0.346 3.5 4.57E-01 NA 0.16 2. 0.8 N (a) -- -- --
Chrysene 15 / 56 27 0.00196 J 0.789 0.00346 0.43 2.22E-01 NA 1.1 1. 0.7 N (a) -- -- --
Dibenz(a,h)anthracene 5 / 56 9 0.0119 0.207 J 0.00346 0.41 1.70E-01 NA 1.1 1. 0.2 N (a) -- -- --
Dibenzofuran 1 / 37 3 0.0145 J 0.0145 J 0.346 3.5 4.62E-01 NA 0.15 2. 0.1 N (a) -- -- --
D BUTYL PHTHALATE 2 / 37 5 0.0314 J 0.0404 J 0.346 3.5 4.52E-01 NA 0.011 2. 3.7 Y 3.72E-02 3.72E-02 ND 
Fluoranthene 13 / 56 23 0.00142 J 1.01 0.00346 0.43 2.73E-01 NA 1.1 1. 0.9 N (a) -- -- --
FLUORENE 1 / 56 2 0.00201 J 0.00201 J 0.00346 0.43 2.52E-01 NA 1.1 1. 0.002 N (a) -- -- --
Indeno(1,2,3-c,d)pyrene 14 / 56 25 0.00144 J 1 0.00346 0.41 1.82E-01 NA 1.1 1. 0.9 N (a) -- -- --
Naphthalene 1 / 56 2 0.00105 J 0.00105 J 0.00346 0.43 2.52E-01 NA 29 1. 0.00004 N (a) -- -- --
Phenanthrene 10 / 56 18 0.00169 J 0.513 0.00346 0.43 2.54E-01 NA 29 1. 0.018 N (a) -- -- --
Pyrene 13 / 56 23 0.00125 J 0.988 0.00346 0.43 2.65E-01 NA 1.1 1. 0.9 N (a) -- -- --
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Table 7-6 

Statistical Summary and COPEC Selection of Chemicals 
Detected in Soil (0-6 feet) 

Landfill Area 3 
Former Lee Field, Green Cove Springs, Florida 

(Page 2 of 2) 

Chemical 
Detection 
Frequency 

Percent 
Detection 

Range of Values (mg/kg) 
Detected Concentrations Reporting Limits 

Minimum VQ Maximum VQ Minimum Maximum 
Mean 

(mg/kg) 
Background 
Related? a 

Ecological 
Screening Value b 

(mg/kg) 
Screening 

HQ COPEC? c,d 
95% UCL e 

(mg/kg) 
EPC f 

(mg/kg) 

EPC 
0-1' soil depth g 

(mg/kg) 
Volatile Organic Compounds 
2-Butanone 2 / 38 5 0.00277 J 0.0034 J 0.00539 0.018 1.11E-02 NA 1 2. 0.003 N (a) -- -- --
Acetone 22 / 38 58 0.007 J 0.696 J 0.0269 0.089 6.31E-02 NA 1.2 2. 0.6 N (a) -- -- --
Dichloromethane 2 / 28 7 0.00182 J 0.0275 J 0.0108 0.0161 1.29E-02 NA 0.21 2. 0.1 N (a) -- -- --
Isopropyltoluene, p- 5 / 28 18 0.0049 J 0.0289 J 0.0054 0.0089 7.39E-03 NA 0.18 2. 0.2 N (a) -- -- --
Styrene 1 / 38 3 0.0492 0.0492 0.00539 0.0089 7.65E-03 NA 1.2 2. 0 04 N (a) -- -- --
Total Petroleum Hydrocarbons 
TPH 28 / 37 76 8.38 J 113 9 2 22 9 2.77E+01 NSV NA N(e) 

COPEC - Chemical of potential ecological concern. 

EPC - Exposure point concentration. 

ESV - Ecological screening value. 

HQ - Hazard quotient. 

mg/kg - Milligrams per kilogram. 

NA - Not available. 
NSV - No screening value. 
UCL - Upper confidence limit. 
VQ - Validation qualifier (a double value indicates combined VQs for a regular and field duplicate sample pair):
  J - The compound/analyte was positively identified; the reported result is the estimated concentration of the compound/analyte detected in the sample analyzed.

 U - Not detected. 
-- - UCLs and EPCs only calculated for chemcials identified as COPECs. 
a See text for details. 
b ESVs sources are as follows:

 1. 
EPA, 2008, Ecological Soil Screening Level (SSL) guidance.  On-line at: http://www.epa.gov/ecotox/ecossl/index.html

 2. 
U.S. Environmental Protection Agency (EPA), 2015, Region 4 Ecological Risk Assessment Supplemental Guidance, Originally published November 1995. Website:  

         https://www epa.gov/risk/region-4-ecological-risk-assessment-supplemental-guidance. 
c N = Chemical is not chosen as a COPEC:

 (a)

 = maximum detected concentration is less than the ESV.

 (b)

 = chemical is background-related.

 (c)

 = essential nutrient.

 (d)

 = infrequently detected (fewer than 5 percent of all samples)

 (e)

 = TPH not carried forward as a COPEC; see text for details. 
d Y = Chemical is chosen as COPEC. 
e 95% UCL (Upper confidence limit) determined using ProUCL Version 5.0 00 (U.S. Environmental Protection Agency (EPA), 2013, ProUCL Version 5 0.00, Office of Research and 
  Development, Las Vegas, Nevada, and Technology Support Center, Atlanta, GA, May, on line at http://www.epa.gov/osp/hstl/tsc/software.htm 
f  Concentration used in risk assessment equal to 95% UCL or maximum detected concentration, whichever is lower. 
g  Soil from 0 to 1 foot deep used as the EPC for some receptors exposed to only shallow soil. 
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Table 7-7 

Assessment and Measurement Endpoints for COPEC Refinement 
Landfill Area 1 

Lee Field Naval Air Station, Green Cove Springs, Florida 

Assessment Endpoint  Basis For Assessment Endpoint Measurement Endpoint Receptor 

Growth, survival, and reproduction of 
soil invertebrate communities. 

Soil invertebrates promote development of a well-conditioned 
soil to support plant growth. Soil invertebrates are an important 
dietary component for a number of upper trophic level receptors.  

Comparison of the EPC in the top six 
feet of soil to benchmark values. 

Soil Invertebrates 

Growth, survival, and reproduction of 
terrestrial plant communities. 

Plants provide food and habitat for a multitude of wildlife 
receptors. 

Comparison of the EPC in the top six 
feet of soil to benchmark values. 

Terrestrial plants 

Growth, survival, and reproduction of 
mammalian terrestrial omnivores. 

Mammalian terrestrial omnivores are consumers of the 
nuts, seeds, and berries produced by plants, and 
terrestrial invertebrates. They serve as prey species for 
upper trophic level receptors. 

Calculation of average daily dose and 
comparison to NOAEL and LOAEL TRVs 
found in the literature. 

Deer mouse 

Growth, survival, and reproduction of 
mammalian terrestrial insectivores. 

Mammalian terrestrial insectivores are important 
consumers of soil invertebrates, and serve as prey 
species for upper trophic level receptors. 

Calculation of average daily dose and 
comparison to NOAEL and LOAEL TRVs 
found in the literature. 

Short-tailed shrew 

Growth, survival, and reproduction of 
mammalian terrestrial herbivores. 

Mammalian terrestrial herbivores are consumers of the 
nuts, seeds, and berries produced by plants, and serve 
as prey species for upper trophic level receptors. 

Calculation of average daily dose and 
comparison to NOAEL and LOAEL TRVs 
found in the literature. 

Eastern cottontail rabbit 

Growth, survival, and reproduction of 
avian terrestrial insectivores. 

Avian terrestrial insectivores are important consumers of 
soil invertebrates, and serve as prey species for upper 
trophic level receptors. 

Calculation of average daily dose and 
comparison to NOAEL and LOAEL TRVs 
found in the literature. 

Marsh wren

 Growth, survival, and reproduction 
of mammalian terrestrial 
carnivores. 

Mammalian terrestrial carnivores consume small birds 
and mammals, thereby ensuring balance in the 
ecosystem. These receptors may be particularly 
vulnerable to compounds which bioaccumulate. 

Calculation of average daily dose and 
comparison to NOAEL and LOAEL TRVs 
found in the literature. 

Red fox 

Growth, survival, and reproduction of 
avian terrestrial carnivores. 

Avian terrestrial carnivores consume small birds, small mammal 
and terrestrial invertebrates, thereby ensuring balance in the 
ecosystem. These receptors may be particularly vulnerable to 
compounds which bioaccumulate. 

Calculation of average daily dose and 
comparison to NOAEL and LOAEL TRVs 
found in the literature. 

Red-tailed hawk 

Growth, survival, and reproduction of 
mammalian semi-aquatic omnivores. 

Mammalian semi-aquatic herbivores are consumers of 
plant and animal food items originating in both terrestrial 
and aquatic habitat. 

Calculation of average daily dose and 
comparison to NOAEL and LOAEL TRVs 
found in the literature. 

Raccoon 

Notes 
COPEC - Chemical of potential ecological concern. NOAEL - No-observed-adverse-effecst level. 
EPC - Exposure point concentration. TRV - Toxicity reference value. 
LOAEL - Lowest-observed-adverse-effects level. 
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Table 7-8 

Assessment and Measurement Endpoints for COPEC Refinement 
Landfill Area 3 

Lee Field Naval Air Station, Green Cove Springs, Florida 

Assessment Endpoint  Basis For Assessment Endpoint Measurement Endpoint Receptor 

Growth, survival, and reproduction of 
soil invertebrate communities. 

Soil invertebrates promote development of a well-conditioned 
soil to support plant growth. Soil invertebrates are an important 
dietary component for a number of upper trophic level receptors.  

Comparison of the EPC in the top six 
feet of soil to benchmark values. 

Soil Invertebrates 

Growth, survival, and reproduction of 
terrestrial plant communities. 

Plants provide food and habitat for a multitude of wildlife 
receptors. 

Comparison of the EPC in the top six 
feet of soil to benchmark values. 

Terrestrial plants 

Growth, survival, and reproduction of 
mammalian terrestrial omnivores. 

Mammalian terrestrial omnivores are consumers of the 
nuts, seeds, and berries produced by plants, and 
terrestrial invertebrates. They serve as prey species for 
upper trophic level receptors. 

Calculation of average daily dose and 
comparison to NOAEL and LOAEL TRVs 
found in the literature. 

Deer mouse 

Growth, survival, and reproduction of 
mammalian terrestrial insectivores. 

Mammalian terrestrial insectivores are important 
consumers of soil invertebrates, and serve as prey 
species for upper trophic level receptors. 

Calculation of average daily dose and 
comparison to NOAEL and LOAEL TRVs 
found in the literature. 

Short-tailed shrew 

Growth, survival, and reproduction of 
mammalian terrestrial herbivores. 

Mammalian terrestrial herbivores are consumers of the 
nuts, seeds, and berries produced by plants, and serve 
as prey species for upper trophic level receptors. 

Calculation of average daily dose and 
comparison to NOAEL and LOAEL TRVs 
found in the literature. 

Eastern cottontail rabbit 

Growth, survival, and reproduction of 
avian terrestrial insectivores. 

Avian terrestrial insectivores are important consumers of 
soil invertebrates, and serve as prey species for upper 
trophic level receptors. 

Calculation of average daily dose and 
comparison to NOAEL and LOAEL TRVs 
found in the literature. 

Marsh wren

 Growth, survival, and reproduction 
of mammalian terrestrial 
carnivores. 

Mammalian terrestrial carnivores consume small birds 
and mammals, thereby ensuring balance in the 
ecosystem. These receptors may be particularly 
vulnerable to compounds which bioaccumulate. 

Calculation of average daily dose and 
comparison to NOAEL and LOAEL TRVs 
found in the literature. 

Red fox 

Growth, survival, and reproduction of 
avian terrestrial carnivores. 

Avian terrestrial carnivores consume small birds, small mammal 
and terrestrial invertebrates, thereby ensuring balance in the 
ecosystem. These receptors may be particularly vulnerable to 
compounds which bioaccumulate. 

Calculation of average daily dose and 
comparison to NOAEL and LOAEL TRVs 
found in the literature. 

Red-tailed hawk 

Growth, survival, and reproduction of 
mammalian semi-aquatic omnivores. 

Mammalian semi-aquatic herbivores are consumers of 
plant and animal food items originating in terrestrial 
habitat. 

Calculation of average daily dose and 
comparison to NOAEL and LOAEL TRVs 
found in the literature. 

Raccoon 

Notes 
COPEC - Chemical of potential ecological concern. NOAEL - No-observed-adverse-effects level. 
EPC - Exposure point concentration. TRV - Toxicity reference value. 
LOAEL - Lowest-observed-adverse-effecte level. 
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Table 7-9 

Receptor-Specific Exposure Assumptions for Potential Assessment Receptors 
Landfill Areas 1 and 3 

Lee Field Naval Air Station, Green Cove Springs, Florida 

(Page 1 of 2) 

Assessment 
Receptor 

Body Weight Food Consumption Rate Diet Composition 
(kg) (kg dry weight/day) (%) 

Min Max Mean Ref. Min Max Mean  Ref. Ref. 
Deer Mouse 
(Peromyscus maniculatus) 

0.0148 0.0315 0.022 EPA 1993 
Sample and 
Suter 1994 

0.0025 0.0059 0.0034 EPA 1993 
(adj) 

50% Plants (Seeds and fruit) 
50% Soil invertebrates 

Sample and 
Suter 1994 
EPA 1993 

Southern Short-Tailed Shrew 
(Blarina carolinas) 

0.0125 0.0225 0.015 EPA 1993 
Sample and 
Suter 1994 

0.008 0.01 0.009 Sample and 
Suter 1994 

(adj) 

90% Earthworms 
10% soil invertebrates 

EPA 1993 

Eastern Cottontail Rabbit 
(Sylvilagus floridanus) 

1.134 1.244 1.2 EPA 1993 
Sample and 
Suter 1994 

0.0959 0.1026 0.0999 EPA 1993 100% plants EPA, 1993 

Marsh Wren 
(Cistothrous palustris) 

0.0094 0.0111 0.01 EPA 1993 0.0019 0.0029 0.0025 EPA 1993 
(adj) 

100% insects EPA, 1993 

Red Fox 
(Vulpes vulpes) 

3.94 5.25 4.5 EPA 1993 
Sample and 
Suter 1994 

0.105 0.202 0.152 Sample and 
Suter 1994 

(adj) 

70% small mammals 
15% birds 
10% plants 

5% terrestrial invertebrates 

EPA 1993 
Sample and 
Suter 1994 

Red-tailed Hawk 

(Buteo jamicensis) 

0.957 1.235 1.126 EPA 1993 0.023 0.042 0.034 Sample and 

Suter 1994 
(adj) 

60% mammals 
25% fish b 

15% birds 

EPA 1993 
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Table 7-9 

Receptor-Specific Exposure Assumptions for Potential Assessment Receptors 
Landfill Areas 1 and 3 

Lee Field Naval Air Station, Green Cove Springs, Florida 

(Page 2 of 2) 

Potential Assessment 

Receptor 

Soil and/or Sediment Ingestion Rate Water Ingestion Rate Home Range 

(kg/day) (L/day) (ha) 
Mean Ref Mean Ref Min Max Mean Ref 

Deer Mouse 
(Peromyscus maniculatus) 

0.00007 a Sample and Suter 1994, 
Beyer et al., 1994 

0.0066 Sample and Suter 1994 0.014 0.128 0.059 Sample and 
Suter 1994 
EPA 1993 

Southern Short-Tailed Shrew 
(Blarina carolinas) 

0.00117 a Sample and Suter 1994 0.0033 Sample and Suter 1994 0.03 1.8 0.39 Sample and 
Suter 1994, 
EPA 1993 

Eastern Cottontail Rabbit 
(Sylvilagus floridanus) 

0.0063 a Sample and Suter 1994 0.116 Sample and Suter 1994 1.5 7.2 3.1 Sample and 
Suter 1994, 
EPA 1993 

Marsh Wren 
(Cistothrous palustris) 

0.00005 a Assumed 2 percent of 
mean food ingestion rate 

0.0027 EPA, 1993 0.0006 0.17 0.05 EPA 1993 

Red Fox 
(Vulpes vulpes) 

0.0043 a Sample and Suter 1994, 
Beyer et al. 1994 

0.38 Sample and Suter 1994 96 1967 1038 Sample and 
Suter 1994, 
EPA 1993 

Red-tailed Hawk 
(Buteo jamicensis) 

0 Sample and Suter 1994 0.064 Sample and Suter 1994 60 1770 842 EPA 1993 

EPA - U.S. Environmental Protection Agency. Min - Minimum. 
ha - Hectare. Max - Maximum. 
kg - Kilogram. NA - Not available. 
L - Liter. NAP - Not applicable. 
(Adj) - Rate has been converted from wet weight to dry weight. Ref - Reference. 

a Intake is from soil 
b Because of the lack of aquatic habitat, the portion of the diet that is fish was added to the small mammals dietary component. 

Beyer, W.N., E.E. Connor, and S. Gerouldm 1994, Estimates of Soil Ingestion by Wildlife,  J. Wildlife Manag. 55:375-382. 
EPA, 1993, Wildlife Exposure Factors Handbook, Volume I and II,  Office of Research and Development, Washington, D.C.. EPA/600/R-93/187 a and b. 
Sample, B.E. and Suter II, G.W., 1994, Estimating Exposure of Terrestrial Wildlife Contaminants,  Environmental Sciences Division, Oak Ridge National Laboratory,  ES/ER/TM-125. 
Sample, B.E., Aplin, M.S., Efroymson, R.A., Sutter II, G.W., and Welsh, C.J.E., 1997,  Methods and Tools for Estimation of the Exposure of Terrestrial Wildlife to Contaminants,  Lockheed Martin

 Research Corporation, 
ORNL/TM-13391. 
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Table 7-10 

Soil- and Sediment-to-Plant Bioaccumulation Factors 
Landfill Areas 1 and 3 

Lee Field Naval Air Station, Green Cove Springs, Florida 

(Page 1 of 2) 

COPEC in Soil 
or Sediment 

EPA, 2008 

Efroymson et al., 2001 

Other 
BAF/BCF (1) 

Regression 
Equation (2) 

Recommended 

BAF/BCF (3) 
SourceMinimum 

BAF/BCF 
Median 

BAF/BCF 
90th Percentile 

BAF/BCF 
Maximum 
BAF/BCF 

Inorganics 
Antimony ln (AGP)=0.938(ln[soil])-3.233 -- -- -- -- 0.12 a -- Eco-SSL Regression EPA (2008), Table 4a 
Copper ln (AGP)=0.394(ln[soil])+0.668 0.0011 0.12 0.63 7.4 0 8 c ln (AGP)=0.39(ln[soil])+0.67 Eco-SSL Regression EPA (2008), Table 4a 
Lead ln (AGP)=0.561(ln[soil])-1.328 0 00011 0.039 0.47 11 0.0011 c -- Eco-SSL Regression EPA (2008), Table 4a 
Manganese 0.079 -- -- -- -- -- ln (AGP)=0.56(ln[soil])-1.33 0 079 EPA (2008), Table 4a 
Mercury -- 0.0015 0.65 5.0 12 0.55 a ln (AGP)=0.54(ln[soil])-1.00 Regression Equation Efroymson et al. (2001) 
Zinc ln (AGP)=0.554(ln[soil])+1.575 0.0086 0.37 1.8 34 1.2 a ln (AGP)=1.1(ln[soil])-0.68 Eco-SSL Regression EPA (2008), Table 4a 
Organochlorine Pesticides 
4,4'-DDD ln(AGP) = 0.7524(ln[soil])-2.5119 -- -- -- -- -- -- Eco-SSL Regression EPA (2008), Table 4b 
4,4'-DDE ln(AGP) = 0.7524(ln[soil])-2.5119 -- -- -- -- -- -- Eco-SSL Regression EPA (2008), Table 4b 
4,4'-DDT ln(AGP) = 0.7524(ln[soil])-2.5119 -- -- -- -- -- -- Eco-SSL Regression EPA (2008), Table 4b 
Dieldrin 0.41 -- -- -- -- -- -- 0.41 EPA (2008), Table 4b 
Endosulfan sulfate -- -- -- -- -- -- Log (BCF)=-0.578(Log[Kow])+1.588 0.44 Travis & Arms Kow Regression Eq. 
Endrin -- -- -- -- -- -- Log (BCF)=-0.578(Log[Kow])+1.588 0 027 Travis & Arms Kow Regression Eq. 
Endrin aldehyde -- -- -- -- -- -- Log (BCF)=-0.578(Log[Kow])+1.588 0 065 Travis & Arms Kow Regression Eq. 
Endrin ketone -- -- -- -- -- -- Log (BCF)=-0.578(Log[Kow])+1.588 0 051 Travis & Arms Kow Regression Eq. 
Heptachlor epoxide -- -- -- -- -- -- Log (BCF)=-0.578(Log[Kow])+1.588 0.09 Travis & Arms Kow Regression Eq. 
PCBs 
Aroclor 1254 -- -- -- -- -- -- Log (BCF)=-0.578(Log[Kow])+1.588 0.0088 Travis & Arms Kow Regression Eq. 
Aroclor 1260 -- -- -- -- -- -- Log (BCF)=-0.578(Log[Kow])+1.588 0.0045 Travis & Arms Kow Regression Eq. 
PAHs 
Benzo(a)anthracene ln (AGP)=0 5944(ln[soil])-2.7078 -- -- -- -- -- -- Eco-SSL Regression EPA (2008), Table 4b 
Benzo(a)pyrene ln(AGP) = 0.975(ln[soil])-2.0615 -- -- -- -- -- -- Eco-SSL Regression EPA (2008), Table 4b 
Benzo(b)fluoranthene 0.31 -- -- -- -- 0.31 b -- 0.31 EPA (2008), Table 4b 
Benzo(ghi)perylene ln(AGP) = 1.1829(ln[soil])-0.9313 -- -- -- -- -- -- Eco-SSL Regression EPA (2008), Table 4b 
Benzo(k)fluoranthene ln(AGP) = 0.8595(ln[soil])-2.1579 -- -- -- -- -- -- Eco-SSL Regression EPA (2008), Table 4b 
Carbazole -- -- -- -- -- -- Log (BCF)=-0.578(Log[Kow])+1.588 0.53 Travis & Arms Kow Regression Eq. 
Chrysene ln (AGP)=0 5944(ln[soil])-2.7078 -- -- -- -- -- -- Eco-SSL Regression EPA (2008), Table 4b 
Dibenz(ah)anthracene 0.13 -- -- -- -- 0.13 b -- 0.13 EPA (2008), Table 4b 
Fluoranthene 0.5 -- -- -- -- 0.5 b -- 0.5 EPA (2008), Table 4b 
Fluorene ln(AGP) = -0.8556(ln[soil])-5.562 -- -- -- -- -- -- Eco-SSL Regression EPA (2008), Table 4b 
Indeno(123-cd)pyrene 0.11 -- -- -- -- 0.11 b -- 0.11 EPA (2008), Table 4b 
Phenanthrene ln (AGP)=0 6203(ln[soil])-0.1665 -- -- -- -- -- -- Eco-SSL Regression EPA (2008), Table 4b 
Pyrene 0.72 -- -- -- -- 0.72 b -- 0.72 EPA (2008), Table 4b 
Semivolatile Organics 
bis(2-Ethylhexyl)phthalate -- -- -- -- -- -- Log (BCF)=-0.578(Log[Kow])+1.588 0.00160 Travis & Arms Kow Regression Eq. 
Benzoic acid -- -- -- -- -- -- Log (BCF)=-0.578(Log[Kow])+1.588 3.2 Travis & Arms Kow Regression Eq. 
Butyl benzyl phthalate -- -- -- -- -- -- Log (BCF)=-0.578(Log[Kow])+1.588 0 062 Travis & Arms Kow Regression Eq. 
Dimethyl phthalate -- -- -- -- -- -- Log (BCF)=-0.578(Log[Kow])+1.588 4.6 Travis & Arms Kow Regression Eq. 
Di-n-butyl phthalate -- -- -- -- -- -- Log (BCF)=-0.578(Log[Kow])+1.588 0 084 Travis & Arms Kow Regression Eq. 

Notes 
BAF - Bioaccumulation factor. 
BCF - Bioconcentration factor. 
1. For inorganic chemicals without BAF/BCF data, BAF/BCFs were derived from the Baes et al. (1984) and IAEA (1994) data.  
2. Efroymson, R.A., et. al., 2001, Uptake of Inorganic Chemicals from Soil by Plant Leaves: Regressions of Field Data, Environ. Tox. Chem., 20:2561-2571 for AGP (above ground plant tissue concentration) 

and Travis and Arms (1988) for BCF. 
3. For the values estimated using Travis and Arms (1988) Kow regression equation, Kow values were obtained using the Kow W N application in EPA’s EPI Suite software (https://www.epa.gov/tsca-screening-tools/

 epi-suitetm-estimation-program-interface).
 -- indicates that a BAF/BCF or regression equation is not available. 

a Average of the vegetative and reproductive transfer factors presented in Baes et al. (1984); note: value from this reference used if no appropriate value available from IAEA (1994). 
b From EPA (2008). 
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Table 7-10 

Soil- and Sediment-to-Plant Bioaccumulation Factors 
Landfill Areas 1 and 3 

Lee Field Naval Air Station, Green Cove Springs, Florida 

(Page 2 of 2) 

c IAEA (1994); note: value from this reference used, compared with Baes et al. (1984), as IAEA (1994) is more current.
   International Atomic Energy Agency (IAEA), 1994, Handbook of Parameter Values for the Prediction of Radionuclide Transfer in Temperate Environments, Technical Report Series No. 364, Vienna. 

References 

Baes, C. F., R.D. Sharp, A.L. Sjoreen and R. W. Shor (1984). A review and analysis of parameters for assessing transport of environmentally released radionuclides through agriculture. ORNL-5786, September 1984. 
Bechtel-Jacobs (1998). Empirical models for the uptake of inorganic chemicals from soil by plants. BJC/OR-133. DOE-ORNL. September 1998. 
Efroymson, R.A., et. al., 2001, Uptake of Inorganic Chemicals from Soil by Plant Leaves: Regressions of Field Data , Environ. Tox. Chem., 20:2561-2571 
International Atomic Energy Agency (IAEA) (1994). Handbook of parameter values for the prediction of radiocuclide transfer in temperate environments. Technical Reports Serices No. 364. June 24, 1994. 
Travis, C.C., and A.D. Arms, 1988, Bioconcentration of Organics in Beef, Milk, and Vegetation, Enironmental Science and Technology 22(3): 271-274. 
EPA, 2008, Guidance for Developing Ecological Soil Screening Levels (Eco-SSL) , Office of Solid Waste and Emergency Response, OSWER 9285.7-55, November. 
EPA, 2000, Bioaccumulation Testing and Interpretation for the Purpose of Sediment Quality Assessment , USEPA Bioaccumulation Analysis Workgroup, EPA-823-R-00-001, February. 
Sample, B.E, A. Tsao, and M.S. Johnson, 2005, Development of Soil-to-Plant Bioaccumulation Models for Energetic Compounds and Metabolites , presentation at the 2005 Society of Environmental 

Toxicology and Chemistry (SETAC) conference, Baltimore, MD. (using the equation for pooled monocots and dicots.) 
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Table 7-11 

Soil-to-Earthworm Bioaccumulation Factors 
Landfill Areas 1 and 3 

Lee Field Naval Air Station, Green Cove Springs, Florida 

(Page 1 of 2) 

Constituent EPA, 2008 

Sample, et al. 1998 

Beyer, 1990 
BAF/BCF 

Other Regression 
Equation 

Recommended 
BAF/BCF 

Source of 
BAF/BCF 

Additional NotesMedian 
BAF/BCF 

90th 

Percentile 
BAF/BCF 

Maximum 
BAF/BCF 

Inorganics 

Antimony 1.0 -- -- -- -- -- 1.0 EPA 2008, Table 4a 

Copper -- 0.515 1.531 5.492 -- ln (EW)=0.24(ln[soil])+1.8 Regression Equation Sample et al. 1998 

Lead ln (EW)=0.807(ln[soil])-0.218 0.266 1.522 228.261 -- -- Regression Equation EPA 2008, Table 4a 

Manganese ln (EW)=0.682(ln[soil])-0.809 0.050 0.12 0 23 -- -- Regression Equation EPA 2008, Table 4a 

Mercury -- 1.693 20.625 33 -- ln (EW)=0.33(ln[soil])+0.078 Regression Equation Sample et al. 1998 

Zinc ln (EW)=0.328(ln[soil])+4.449 3.201 12.885 49.51 -- -- Regression Equation EPA 2008, Table 4a 

Organochlorine Pesticides 

4,4'-DDD ln (EW)=0.6975(ln[soil]) + 1.1613 -- -- -- -- -- Regression Equation EPA 2008, Table 4b 

4,4'-DDE ln (EW)=0.8804(ln[soil]) + 2.4771 -- -- -- -- -- Regression Equation EPA 2008, Table 4b 

4,4'-DDT ln (EW)=0.8689 (ln[soil]) + 2.1247 -- -- -- -- -- Regression Equation EPA 2008, Table 4b 

Dieldrin ln (EW)=0.8756(ln[soil]) + 2.2757 -- -- -- -- -- Regression Equation EPA 2008, Table 4b 

Endosulfan sulfate -- -- -- -- -- Calculated; see footnote a 9.6 Kow Regression Equation 

Endrin -- -- -- -- -- Calculated; see footnote a 10.3 Kow Regression Equation 

Endrin aldehyde -- -- -- -- -- Calculated; see footnote a 10.0 Kow Regression Equation 

Endrin ketone -- -- -- -- -- Calculated; see footnote a 10.1 Kow Regression Equation 

Heptachlor epoxide -- -- -- -- -- Calculated; see footnote a 10.5 Kow Regression Equation 

PCBs 

Aroclor 1254 -- Regression Equation -- ln (EW)=1.361(ln[soil]) + 1.410 Regression Equation Sample et al. 1998 

Aroclor 1260 -- Regression Equation -- ln (EW)=1.361(ln[soil]) + 1.410 Regression Equation Sample et al. 1998 

PAHs 

Benzo(a)anthracene 0.58 -- -- -- 0.13 -- 0 58 EPA 2008, Table 4b 

Benzo(a)pyrene 0.46 -- -- -- 0.34 -- 0.46 EPA 2008, Table 4b 

Benzo(b)fluoranthene 0.21 -- -- -- 0.32 -- 0 21 EPA 2008  Table 4b 
Benzo(ghi)perylene 0.5 -- -- -- 0.24 -- 0.5 EPA 2008, Table 4b 

Benzo(k)fluoranthene 0.47 -- -- -- 0.25 -- 0.47 EPA 2008, Table 4b 

Carbazole -- -- -- -- -- Calculated; see footnote a 4 35 Kow Regression Equation 

Chrysene 0.55 -- -- -- 0.18 -- 0 55 EPA 2008, Table 4b 

Dibenz(ah)anthracene 1.42 -- -- -- -- -- 1.42 EPA 2008, Table 4b 

Fluoranthene 0.21 -- -- -- 0.079 -- 0 21 EPA 2008, Table 4b 

Fluorene 2.5 -- -- -- -- -- 2.5 EPA 2008, Table 4b 

Indeno(123-cd)pyrene 0.51 -- -- -- 0.42 -- 0 51 EPA 2008, Table 4b 

Phenanthrene 0.6 -- -- -- 0.12 -- 0.6 EPA 2008, Table 4b 

Pyrene 0.45 -- -- -- 0.092 -- 0.45 EPA 2008, Table 4b 

Semivolatile Organics 

bis(2-Ethylhexyl)phthalate -- -- -- -- -- Calculated; see footnote a 11.6 Kow Regression Equation 

Benzoic Acid -- -- -- -- -- Calculated; see footnote a 9.0 Kow Regression Equation 

Butyl benzyl phthalate -- -- -- -- -- Calculated; see footnote a 10.1 Kow Regression Equation 

Dimethyl phthalate -- -- -- -- -- Calculated; see footnote a 8.9 Kow Regression Equation 

Di-n-butyl phthalate -- -- -- -- -- Calculated; see footnote a 10.0 Kow Regression Equation
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Table 7-11 

Soil-to-Earthworm Bioaccumulation Factors 
Landfill Areas 1 and 3 

Lee Field Naval Air Station, Green Cove Springs, Florida 

(Page 2 of 2) 

-- indicates that a BAF/BCF or regression equation is not available. 
BAF - Bioaccumulation factor. 
BCF - Bioconcentration factor. 
PAH - Polycyclic aromatic hydrocarbon 
a  For Organics: Ecological Soil Screening Level (SSL) Guidance, EPA, 2008 (Section 3.2 2 in Appendix 4-1, given site-specific soil total organic carbon [TOC] of 15,000 mg/kg, which is equal to a fraction organic carbon [FOC] of 0.015).

 The biota/soil water partitioning coefficient of 10
(logKow-0.6) was replaced with Equation 3 from Jager (1998) of Flipid x Kow. The Fwater variable of Equation 3 was not included, since it only improves

   the model fit for extremely hydrophilic compounds (i.e. chemicals with log Kow < 2, approximately).

 BAF - Flipid * Kow 

FOC * 10

(0.983 * logKow + 0.00028)

   Flipid = 0.079 The lipid content in insects was estimated at 3.1 percent fresh weight (Taylor, 1975), which is 7.9 percent of dry weight, using a value of 61 percent water content in beetles
   (EPA, 1993), calculated as follows: 0.031/(1-0.61) = 0 079, or 7.9 percent. 

Kow values obtained from EPA EPI Suite Version 4.0, http //www.epa.gov/oppt/exposure/pubs/episuitedl.htm 

References 
Beyer, W. N., 1990, Evaluating Soil Contamination, Biological Report 90(2), U.S. Department of the Interior, U.S. Fish and Wildlife Service. 
Sample, B. E, et. al., 1998, Development and Validation of Bioaccumulation Models for Earthworms, ES/ER/TM-220. 
EPA, 2008, Guidance for Developing Ecological Soil Screening Levels (Eco-SSL), Office of Solid Waste and Emergency Response, OSWER 9285.7-55, November. 
EPA, 2000, Bioaccumulation Testing and Interpretation for the Purpose of Sediment Quality Assessment, USEPA Bioaccumulation Analysis Workgroup, February. 
EPA, 1993, Wildlife Exposure Factors Handbook, Volume I of II , EPA 600/R-93/187a. 
Taylor, R. L., 1975, Butterflies in My Stomach, Woodbridge Press Publishing Company, Santa Barbara, California. 
Jager, T., 1998, Mechanistic Approach for Estimating Bioconcentration of Organic Chemicals in Earthworms (Oligochaeta), Environmental Toxicology and Chemistry 17: 2080-2090. 
IT Corporation (IT), 2001, Redwater Pond Areas Baseline Ecological Risk Assessment, Plum Brook Ordnance Works, Sandusky, Ohio , prepared for U.S. Army Corps of Engineers, Nashville District, April. 
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Table 7-12 

Soil-to-Mammal a Bioaccumulation Factors 
Landfill Areas 1 and 3 

Lee Field Naval Air Station, Green Cove Springs, Florida 

Constituent EPA, 2008 

Sample et al., (1998) EPA (1999) 
Other 

BAF 

Recommended 

BAF Rationale for Recommended BAF 

Insectivore 

Median 

BAF 

Herbivore 

Median 

BAF 

Omnivore 

Median 

BAF 

General b 

Median 

BAF 

General b 

Maximum 

BAF 

General b 

90th percentile 
BAF 

Maximum 

BAF 

Avian or Mammal 
norganics 

Antimony 0.05 -- -- -- -- -- -- 2.98E-06 -- -- 0.05 
Copper ln (M)=0.1444(ln[soil]) +2.042 0.7714 0.1086 0.1272 0.1963 1.398 1.045 -- -- -- Regression Equation 
Lead ln (M)=0.4422(ln[soil]) +0.0761 0.1601 0.0522 0.0659 0.1054 2.659 0 2864 -- -- -- Regression Equation 
Manganese 0.0205 -- -- -- -- -- -- -- -- -- 0.0205 
Mercury -- 1.046 0 0239 

c 0.0543 0.0543 1.046 0.192 -- -- -- 0.192 "General: 90th Percentile" used because of 
uncertainties regarding the type of mammalian prey 
items. 

Zinc ln (M)=0.0706(ln[soil]) + 4.3632 0.83277 0.50429 0.55772 0.7717 16.364 2 6878 -- -- -- Regression Equation EPA (2008)-Attach 4-1  Table 4a 
Organochlorine Pesticides 
4,4'-DDD ln (M)=0.7254(ln[EW]) + 1.1788 -- -- -- -- -- -- -- -- -- Regression Equation DDT used as Surrogate. 
4,4'-DDE ln (M)=0.641(ln[EW]) + 3 6401 -- -- -- -- -- -- -- -- -- Regression Equation 
4,4'-DDT ln (M)=0.7254(ln[EW]) + 1.1788 -- -- -- -- -- -- -- -- -- Regression Equation 
Dieldrin ln (M)=0 6076(ln[EW]) + 1.9582 -- -- -- -- -- -- -- -- -- Regression Equation 
Endosulfan sulfate -- -- -- -- -- -- -- -- -- -- 1.1 See Footnote e 
Endrin -- -- -- -- -- -- -- -- -- -- 1.1 See Footnote e 
Endrin aldehyde -- -- -- -- -- -- -- -- -- -- 1.1 See Footnote e 
Endrin ketone -- -- -- -- -- -- -- -- -- -- 1.1 See Footnote e 
Heptachlor epoxide -- -- -- -- -- -- -- -- -- -- 1.1 See Footnote e 
PCBs 
Aroclor 1254 -- -- -- -- -- -- -- 1.32E-03 -- -- 0 00132 EPA (1999), max for any taxa in Table D-3 
Aroclor 1260 -- -- -- -- -- -- -- 1.32E-03 -- -- 0 00132 EPA (1999), max for any taxa in Table D-3 
PAHs 
Benzo(a)anthracene 0 -- -- -- -- -- -- -- -- -- 0 EPA (2008) recommendation for PAHs 
Benzo(a)pyrene 0 -- -- -- -- -- -- -- -- -- 0 EPA (2008) recommendation for PAHs 
Benzo(b)fluoranthene 0 -- -- -- -- -- -- -- -- -- 0 EPA (2008) recommendation for PAHs 
Benzo(ghi)perylene 0 -- -- -- -- -- -- -- -- -- 0 EPA (2008) recommendation for PAHs 
Benzo(k)fluoranthene 0 -- -- -- -- -- -- -- -- -- 0 EPA (2008) recommendation for PAHs 
Carbazole 0 -- -- -- -- -- -- -- -- -- 0 EPA (2008) recommendation for PAHs 
Chrysene 0 -- -- -- -- -- -- -- -- -- 0 EPA (2008) recommendation for PAHs 
Dibenz(ah)anthracene 0 -- -- -- -- -- -- -- -- -- 0 EPA (2008) recommendation for PAHs 
Fluoranthene 0 -- -- -- -- -- -- -- -- -- 0 EPA (2008) recommendation for PAHs 
Fluorene 0 -- -- -- -- -- -- -- -- -- 0 EPA (2008) recommendation for PAHs 
Indeno(123-cd)pyrene 0 -- -- -- -- -- -- -- -- -- 0 EPA (2008) recommendation for PAHs 
Phenanthrene 0 -- -- -- -- -- -- -- -- -- 0 EPA (2008) recommendation for PAHs 
Pyrene 0 -- -- -- -- -- -- -- -- -- 0 EPA (2008) recommendation for PAHs 
Semivolatile Organics 
bis(2-Ethylhexyl)phthalate -- -- -- -- -- -- -- 1.32E-04 -- -- 0.000132 EPA (1999), max for any taxa in Table D-3 

Benzoic Acid -- -- -- -- -- -- -- -- -- -- 1.1 See Footnote e 
Butyl benzyl phthalate -- -- -- -- -- -- -- -- -- -- 0.000132 Bis(2-ethylhexyl)phthalate used as a surrogate 
Dimethyl phthalate -- -- -- -- -- -- -- -- -- -- 0.000132 Bis(2-ethylhexyl)phthalate used as a surrogate 
Di-n-butyl phthalate -- -- -- -- -- -- -- -- -- -- 0.000132 Bis(2-ethylhexyl)phthalate used as a surrogate

 -- indicates that a BAF is not available. 
BAF = Bioaccumulation factor. 
PAH = Polycyclic aromatic hydrocarbon. 

a Bird BAF values were based on the recommended small mammal BAF values, as bird uptake values are not readily available 
b "General" indicates that the combination dataset used for insectivore, herbivore, and omnivore receptors was used to estimate a "general" receptor BAF value 
c Only one BAF value available for exposure to mercury in soil (median is also 90th percentile value and maximum value) 
d The mean value is presented; a median value is not given in Sample et al. (1998) 
e The median BAF of 1.1 for dioxin (TCDD) from Sample et al. (1998) is used as a conservative surrogate for organic chemicals lacking BAFs 

References 
Baes, C. F., R D. Sharp, A.L. Sjoreen and R. W. Shor (1984), A review and analysis of parameters for assessing transport of environmentally released radionuclides through agriculture, ORNL-5786, September 1984. 
Sample et al., 1998, Development and Validation of Bioaccumulation Models for Small Mammals,ES/ER/TM-219. 
EPA, 2008, Guidance for Developing Ecological Soil Screening Levels (Eco-SSL), Office of Solid Waste and Emergency Response, OSWER 9285.7-55, November, Updated in 2005 
EPA, 2000, Bioaccumulation Testing and Interpretation for the Purpose of Sediment Quality Assessment, EPA Bioaccumulation Analysis Workgroup,  EPA-823-R-00-001, February. 
EPA, 1999, Screening level ecological risk assessment protocol for hazardous waste combustion facilities, August, EPA530-D-99-001A. 
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Table 7-13 

Toxicity Reference Values for Mammals 
Landfill Areas 1 and 3 

Lee Field Naval Air Station, Green Cove Springs, Florida 

COPEC 
NOAEL 

(mg/kg/d) 
Test 

Species Reference 
LOAEL 

(mg/kg/d) 
Test 

Species Reference 

Inorganics 

Antimony 0.125 mouse Sample, et al. (1996) 1.25 mouse Sample, et al. (1996) 

Copper 11.7 mink Sample, et al. (1996) 15.14 mink Sample, et al. (1996) 

Lead 8.0 rat Sample, et al. (1996) 80 rat Sample, et al. (1996) 

Manganese 88 rat Sample, et al. (1996) 284 rat Sample, et al. (1996) 

Mercury (mink) 1.0 mink Sample, et al. (1996) 5.0 mink Sample, et al. (1996) 

Mercury (mouse) 13.2 mouse Sample, et al. (1996) 132 mouse Sample, et al. (1996) 

Zinc 160 rat Sample, et al. (1996) 320 rat Sample, et al. (1996) 

Organochlorine Pesticides 

4,4'-DDD 0.8 rat Sample, et al. (1996) 4 rat Sample, et al. (1996) 

4,4'-DDE 0.8 rat Sample, et al. (1996) 4 rat Sample, et al. (1996) 

4,4'-DDT 0.8 rat Sample, et al. (1996) 4 rat Sample, et al. (1996) 

Dieldrin 0.02 rat Sample, et al. (1996) 0.2 rat Sample, et al. (1996) 

Endosulfan sulfate 0.15 rat Sample, et al. (1996) 1.5 rat Sample, et al. (1996) 

Endrin 0.092 mouse Sample, et al. (1996) 0.92 rat Sample, et al. (1996) 

Endrin aldehyde 0.092 mouse Sample, et al. (1996) 0.92 rat Sample, et al. (1996) 

Endrin ketone 0.092 mouse Sample, et al. (1996) 0.92 rat Sample, et al. (1996) 

Heptachlor epoxide 0.1 mink Sample, et al. (1996) 1 mink Sample, et al. (1996) 

Organics 

Aroclor-1254 (mink) 0.140 mink Sample, et al. (1996) 0.69 mink Sample, et al. (1996) 

Aroclor-1254 (mouse) 0.068 mouse Sample, et al. (1996) 0.68 mouse Sample, et al. (1996) 

Aroclor-1260 (mink) 0.14 mink 
Aroclor-1254 as surrogate; 

Sample, et al. (1996) 0.69 mink Sample, et al. (1996) 

Aroclor-1260 (mouse) 0.068 mouse 
Aroclor-1254 as surrogate; 

Sample, et al. (1996) 0.68 mouse Sample, et al. (1996) 
Acenapthene 70 mouse LANL (2014) 700 mouse LANL (2014) 

Benzo(a)anthracene 0.17 mouse LANL (2014) 0.85 mouse LANL (2014) 

Benzo(a)pyrene [B(a)P] 1 mouse Sample, et al. (1996) 10 mouse Sample, et al. (1996) 

Benzo(b)fluoranthene 4 rodent LANL (2014) 40 rodent LANL (2014) 

Benzo(ghi)perylene 7.2 rodent LANL (2014) 72 rodent LANL (2014) 

Benzo(k)fluoranthene 7.2 rodent LANL (2014) 72 rodent LANL (2014) 

Benzoic Acid 4 mouse LANL (2014) 40 mouse LANL (2014) 

Bis(2-ethylhexyl)phthalate 18.3 mouse Sample, et al. (1996) 183 mouse Sample, et al. (1996) 

Butyl benzyl phthalate 15.3 rat IRIS on-line (2001) 47 rat IRIS on-line (2001) 

Carbazole 22.8 mouse LANL (2014) 228 mouse LANL (2014) 

Chrysene 0.17 mouse LANL (2014) 1.7 mouse LANL (2014) 

Dibenz(a,h)anthracene 1.33 mouse LANL (2014) 13.3 mouse LANL (2014) 
Dimethyl phthalate (bis(2-ethylhexyl 
phthalate used as surrogate) 18.3 mouse Sample, et al. (1996) 183 mouse Sample, et al. (1996) 

Di-n-butyl phthalate 550 mouse Sample, et al. (1996) 1833 mouse Sample, et al. (1996) 

Fluoranthene 12.5 mouse LANL (2014) 125 mouse LANL (2014) 

Fluorene 125 mouse LANL (2014) 250 mouse LANL (2014) 

Indeno(1,2,3-cd)pyrene 7.2 rodent LANL (2014) 72 rodent LANL (2014) 

Phenanthrene 5.14 rat LANL (2014) 51.4 rat LANL (2014) 

Pyrene 7.5 mouse LANL (2014) 75 mouse LANL (2014) 

Notes: 
LOAEL - Lowest-observed-adverse-effects level. 
mg/kg/d - Milligrams per kilogram per day. 
NOAEL - No-observed-adverse-effects level. 
NSV indicates that no screening value is available. 

The following surrogate values were used: bis(2-ethylhexyl phthalate for Dimethyl phthalate. 

REFERENCES 
Los Alamos National Laboratory (LANL), 2014, ECORISK Database (Release 3.2), Environmental Restoration Project, Los Alamos National  

Laboratory, Los Alamos, NM, September. 
Sample, B. E., D. M. Opresko, and G. W. Suter II. 1996. Toxicological Benchmarks for Wildlife, 1996 Revision.  Risk Assessment Program, 
     Health Sciences Research Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee. 
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Table 7-14 

Toxicity Reference Values for Birds 
Landfill Areas 1 and 3 

Lee Field Naval Air Station, Green Cove Springs, Florida 

COPEC 
NOAEL 

(mg/kg/d) 
Test 

Species Reference 
LOAEL 

(mg/kg/d) 
Test 

Species Reference 

norganics 

Antimony NSV NSV 

Copper 47 chicks Sample, et al. (1996) 62 chicks Sample, et al. (1996) 

Lead (quail) 1.13 Japanese quail Sample, et al. (1996) 11.3 Japanese quail Sample, et al. (1996) 

Lead (kestrel) 3.85 Am. Kestrel Sample, et al. (1996) 38.5 Am. Kestrel Sample, et al. (1996) 

Manganese 977 Japanese quail Sample, et al. (1996) 9770 Japanese quail Sample, et al. (1996) 

Mercury 0.45 Japanese quail Sample, et al. (1996) 0.9 Japanese quail Sample, et al. (1996) 

Zinc 14.50 hens Sample, et al. (1996) 131 hens Sample, et al. (1996) 

Organochlorine Pesticides 

4,4'-DDD 0 0028 brown pelican Sample, et al. (1996) 0.028 brown pelican Sample, et al. (1996) 

4,4'-DDE 0 0028 brown pelican Sample, et al. (1996) 0.028 brown pelican Sample, et al. (1996) 

4,4'-DDT 0 0028 brown pelican Sample, et al. (1996) 0.028 brown pelican Sample, et al. (1996) 

Dieldrin 0.08 barn owl Sample, et al. (1996) 0.77 barn owl Sample, et al. (1996) 

Endosulfan sulfate 10 gray partridge Sample, et al. (1996) 100 gray partridge Sample, et al. (1996) 

Endrin (screech owl) 0.01 screech owl Sample, et al. (1996) 0.1 screech owl Sample, et al. (1996) 

Endrin (mallard duck) 0.3 Mallard Sample, et al. (1996) 3 Mallard Sample, et al. (1996) 

Endrin aldehyde (Endrin used as surrogate) 0.01/0.3 screech owl/mallard Sample, et al. (1996) 0.1/3 screech owl/mallard Sample, et al. (1996) 

Endrin ketone (Endrin used as surrogate) 0.01/0.3 screech owl/mallard Sample, et al. (1996) 0.1/3 screech owl/mallard Sample, et al. (1996) 
Heptachlor epoxide (Heptachlor used as 
surrogate) 0.92 quail LANL (2014) 9.2 quail LANL (2014) 

Aroclor-1254 0.18 ring neck pheasant Sample, et al. (1996) 1.8 ring neck pheasant Sample, et al. (1996) 

Aroclor-1260 (Aroclor-1254) 0.18 ring neck pheasant Sample, et al. (1996) 1.8 ring neck pheasant Sample, et al. (1996) 

Acenapthene 1 chicken 
BaP as surrogate; EPA 

(1999) 5 chicken 
BaP as surrogate; EPA 

(1999) 

Benzo(a)anthracene 0.107 Bobwhite quail LANL (2014) 1.07 Bobwhite quail LANL (2014) 

Benzo(a)pyrene [B(a)P] 1 chicken EPA (1999) 5 chicken EPA (1999) 

Benzo(b)fluoranthene 0.14 chicken EPA (1999) 0.7 chicken EPA (1999) 

Benzo(ghi)perylene 1 chicken 
BaP as surrogate; EPA 

(1999) 5 chicken 
BaP as surrogate; EPA 

(1999) 

Benzo(k)fluoranthene 1 chicken 
BaP as surrogate; EPA 

(1999) 5 chicken 
BaP as surrogate; EPA 

(1999) 

Benzoic Acid NSV NSV 

Bis(2-ethylhexyl)phthalate 1.11 ringed dove Sample, et al. (1996) 11.1 ringed dove Sample, et al. (1996) 
Butyl benzyl phthalate (Bis(2-
ethylhexyl)phthalate used as surrogate) 1.11 ringed dove Sample, et al. (1996) 11.1 ringed dove Sample, et al. (1996) 

Carbazole NSV NSV 

Chrysene 1 chicken 
BaP as surrogate; EPA 

(1999) 5 chicken 
BaP as surrogate; EPA 

(1999) 

Dibenz(a,h)anthracene 1 chicken 
BaP as surrogate; EPA 

(1999) 5 chicken 
BaP as surrogate; EPA 

(1999) 

Di-n-butyl phthalate 0.11 ringed dove Sample, et al. (1996) 1.1 ringed dove Sample, et al. (1996) 
Dimethyl phthalate (bis(2-ethylhexyl 
phthalate used as surrogate) 1.11 ringed dove Sample, et al. (1996) 11.1 ringed dove Sample, et al. (1996) 

Fluoranthene 39 5 chicken Rigdon and Neal, 1963 395 chicken Rigdon and Neal, 1963 

Fluorene 1 chicken 
BaP as surrogate; EPA 

(1999) 5 chicken 
BaP as surrogate; EPA 

(1999) 

Indeno(1,2,3-cd)pyrene 1 chicken EPA (1999) 5 chicken EPA (1999) 

Phenanthrene 1 chicken EPA (1999) 5 chicken EPA (1999) 

Pyrene 39 5 chicken Rigdon and Neal, 1963 395 chicken Rigdon and Neal, 1963 

Notes: 
LOAEL - Lowest-observed-adverse-effects level. NOAEL - No-observed-adverse-effects level. 
mg/kg/d - Milligrams per kilogram per day. NSV indicates that no screening value is available. 

The following surrogate values were used: 
Benzo(a)pyrene for benzo(a)anthracene, chrysene, indeno(1,2,3-cd)pyrene, fluoranthene, pyrene, and phenanthrene for mammals. 
Heptachlor for heptachlor epoxide 
Aroclor 1254 for Aroclor 1260 
Endrin for endrin aldehyde and endrin ketone. 
bis(2-ethylhexyl phthalate for Dimethyl phthalate 

REFERENCES 
EPA, 1999, Screening level ecological risk assessment protocol for hazardous waste combustion facilities , August, EPA530-D-99-001A. 
Los Alamos National Laboratory (LANL), 2014, ECORISK Database (Release 3.2), Environmental Restoration Project, Los Alamos National Laboratory,  

Los Alamos, NM, September. 
Patton, J. F. and M. P. Dieter, 1980, "Effects of petroleum hydrocarbons on heptic function in the duck", Comp. Biochem. Physiol.,  65C 33-36. 
Sample, B. E., D. M. Opresko, and G. W. Suter II. 1996. Toxicological Benchmarks for Wildlife, 1996 Revision.  Risk Assessment Program, 
    Health Sciences Research Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee. 
Rigdon, RH and J Neal. 1963. Absorption and Excretion of Benzo(a)pyrene, Observation in the Duck, Chicken, Mouse, and Dog . 
    Texas Rep  Biol. And Med. 21(2) 247 261.
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Table 7-15 

Wildlife Hazard Quotients for all Assessment Receptors 
Landfill Area 1 

Former Lee Field, Green Cove Springs, FL 

COPEC 
Deer Mouse Short-tailed Shrew Cottontail Rabbit Marsh Wren Red Fox Red-Tailed Hawk 

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

Metals 

Antimony 1.81E+01 1.81E+00 1.11E+02 1.11E+01 1.73E+00 1.73E-01 NA NA 1 66E-03 1.66E-04 NA NA 

Lead 6.33E-01 6 33E-02 6.64E+00 6.64E-01 1.69E-01 1.69E-02 1.26E+01 1.26E+00 1 98E-04 1.98E-05 2 51E-04 2.51E-05 

Manganese 2.97E-02 9 20E-03 1.85E-01 5.74E-02 2.18E-02 6.76E-03 4 50E-03 4.50E-04 6.49E-06 2.01E-06 3 07E-07 3.07E-08 

Zinc 4.07E-01 2 04E-01 2.70E+00 1.35E+00 9.78E-02 4.89E-02 1.17E+01 1.29E+00 8.44E-05 4.22E-05 7 58E-04 8.39E-05 

PCBs 

Aroclor 1254 3.06E+00 3 06E-01 6.42E+00 6.42E-01 6.40E-02 6.40E-03 3.71E+00 3.71E-01 2 50E-05 5.07E-06 4 80E-07 4.80E-08 

Aroclor 1260 5.14E+00 5.14E-01 7.24E+01 7.24E+00 8.83E-02 8.83E-03 6.24E+00 6.24E-01 2 62E-04 5.31E-05 7 04E-07 7.04E-08 

Organochlorine Pesticides 

4,4'-DDD 8.85E-03 1.77E-03 6.84E-02 1.37E-02 2.19E-04 4.38E-05 8.02E+00 8.02E-01 7.42E-06 1.48E-06 2 54E-03 2.54E-04 

4,4'-DDE 2.20E-02 4.40E-03 2.91E-01 5.82E-02 3.57E-04 7.14E-05 2.01E+01 2.01E+00 2.74E-04 5.48E-05 6 80E-02 6.80E-03 

4,4'-DDT 3.70E-02 7.41E-03 4.97E-01 9.95E-02 7.61E-04 1.52E-04 3.37E+01 3.37E+00 3.73E-05 7.45E-06 7 85E-03 7.85E-04 

D ELDRIN 2.73E-01 2.73E-02 2.04E+00 2.04E-01 6.93E-03 6.93E-04 2 25E-01 2.25E-02 7 97E-04 7.97E-05 2 68E-04 2.68E-05 

ENDOSULFAN SULFATE 4.82E-02 4 82E-03 2.63E-01 2.63E-02 2.59E-03 2.59E-04 2 23E-03 2.23E-04 5.47E-06 5.47E-07 9.19E-08 9.19E-09 

ENDRIN 3.25E-01 3 25E-02 3.09E-01 3.09E-02 3.05E-03 3.05E-04 3 21E-01 3.21E-02 5 97E-06 5.97E-07 3 69E-04 3.69E-05 

ENDRIN ALDEHYDE 4.86E-02 4 86E-03 3.73E-01 3.73E-02 6.63E-04 6.63E-05 4.78E-02 4.78E-03 7 37E-06 7.37E-07 5 66E-05 5.66E-06 

ENDRIN KETONE 8.73E-02 8.73E-03 5.69E-01 5.69E-02 1.05E-03 1.05E-04 8 60E-02 8.60E-03 1.12E-05 1.12E-06 1 01E-04 1.01E-05 

HEPTACHLOR EPOX DE 1.19E-01 1.19E-02 1.78E-01 1.78E-02 1.84E-03 1.84E-04 4.15E-02 4.15E-03 3.41E-06 3.41E-07 1 56E-06 1.56E-07 

Semivolatile Organics 

Acenapthene 7.29E-07 7 29E-08 5.34E-07 5.34E-08 2.35E-07 2.35E-08 4 59E-05 9.18E-06 4 96E-10 4.96E-11 2 88E-08 5.76E-09 

Benzo(a)anthracene 3.08E-01 6.16E-02 1.18E+01 2.37E+00 6.28E-02 1.26E-02 1.38E+00 1.38E-01 1 38E-04 2.76E-05 9 66E-08 9.66E-09 

Benzo(a)pyrene 5.39E-02 5 39E-03 2.12E+00 2.12E-01 1.76E-02 1.76E-03 1 33E-01 2.67E-02 3.10E-05 3.10E-06 1 25E-08 2.51E-09 

Benzo(b)fluoranthene 1.45E-02 1.45E-03 2.79E-01 2.79E-02 1.04E-02 1.04E-03 5.48E-01 1.10E-01 7 81E-06 7.81E-07 9 08E-08 1.82E-08 

Benzo(ghi)perylene 1.75E-02 1.75E-03 1.18E-01 1.18E-02 9.60E-03 9.60E-04 2.18E-01 4.35E-02 2 52E-06 2.52E-07 1 58E-08 3.15E-09 

Benzo(k)fluoranthene 6.15E-03 6.15E-04 1.71E-01 1.71E-02 1.90E-03 1.90E-04 1.12E-01 2.23E-02 2 39E-06 2.39E-07 0.00E+00 0 00E+00 

Benzoic Acid 9.06E-02 9 06E-03 3.66E-01 3.66E-02 2.60E-02 2.60E-03 NA NA 9.45E-06 9.45E-07 NA NA 

BENZYL BUTYL PHTHALATE 1.69E-01 5.49E-02 1.16E-01 3.76E-02 2.23E-03 7.25E-04 7.46E+00 7.46E-01 8 29E-07 2.70E-07 3 50E-08 3.50E-09 

Bis(2-Ethylhexyl)phthalate 5.69E-03 5.70E-04 4.80E-02 4.81E-03 3.41E-05 3.41E-06 3 04E-01 3.04E-02 3 39E-07 3.39E-08 1 24E-09 1.24E-10 

Carbazole 5.36E-02 5 36E-03 9.66E-02 9.66E-03 6.95E-03 6.95E-04 NA NA 8.76E-07 8.76E-08 NA NA 

Chrysene 3.12E-01 3.12E-02 1.10E+01 1.10E+00 6.58E-02 6.58E-03 1.49E-01 2.98E-02 1 31E-04 1.31E-05 0.00E+00 0 00E+00 

Dibenz(a,h)anthracene 2.08E-02 2 08E-03 5.57E-01 5.57E-02 2.73E-03 2.73E-04 8.10E-02 1.62E-02 5 51E-06 5.51E-07 1 63E-08 3.25E-09 

Di-n-butyl phthalate 4.51E-05 1 35E-05 2.51E-03 7.53E-04 7.05E-07 2.11E-07 7 22E-01 7.22E-02 1 81E-08 5.43E-09 3.42E-09 3.42E-10 

Dimethyl Phthalate 0.00E+00 0.00E+00 4.63E+00 4.64E-01 0 00E+00 0.00E+00 0.00E+00 0.00E+00 6 51E-05 6.52E-06 0.00E+00 0 00E+00 

Fluoranthene 1.01E-02 1 01E-03 1.66E-01 1.66E-02 8.17E-03 8.17E-04 3.17E-03 3.17E-04 5 90E-06 5.90E-07 0.00E+00 0 00E+00 

Fluorene 2.61E-04 1 31E-04 2.33E-02 1.16E-02 2.74E-04 1.37E-04 2 69E-03 5.38E-04 1 85E-07 9.24E-08 0.00E+00 0 00E+00 

Indeno(1,2,3-cd)pyrene 1.33E-02 1 33E-03 1.67E-01 1.67E-02 3.74E-03 3.74E-04 2.48E-01 4.95E-02 2 31E-06 2.31E-07 1.71E-08 3.42E-09 

Phenanthrene 2.67E-02 2 67E-03 7.11E-01 7.11E-02 1.70E-02 1.70E-03 1 94E-01 3.88E-02 1 27E-05 1.27E-06 0.00E+00 0 00E+00 

Pyrene 1.66E-02 1 66E-03 3.45E-01 3.45E-02 1.15E-02 1.15E-03 3 95E-03 3.95E-04 9 94E-06 9.94E-07 4 63E-10 4.63E-11 

Sum of LMW PAHs 2.67E-02 2 67E-03 7.11E-01 7.11E-02 1.70E-02 1.70E-03 1 94E-01 3.88E-02 1 27E-05 1.27E-06 2 88E-08 5.76E-09 

Sum of HMW PAHs 7.73E-01 1 08E-01 2.68E+01 3.87E+00 1.94E-01 2.58E-02 2.88E+00 4.37E-01 3 36E-04 4.75E-05 2.49E-07 4.02E-08 

COPEC - Chemical of potential ecological concern. 
HMW - High molecular weight. 
LMW - Low molecular weight. 
LOAEL - Lowest-observed-adverse-effecte level. 
NA - No toxicity data available; hazard quotients not calculated. 
NOAEL - No-observed-adverse-effects-level. 
PAH - Polycyclic aromatic hydrocarbons. 

Shaded cells indicate a hazard quotient greater than 1, when rounded. 
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Table 7-16 

Secondary Screen of Soil COPECs for Terrestrial Plants and Invertebrates 
Landfill Area 1 

Former Lee Field, Green Cove Springs, FL 

Range of Values (mg/kg) Ecological Step 3a 
Detection Percent Detected Concentrations Reporting Limits Mean 95% UCL Screening Value Screening 

COPEC Frequency Detection Minimum VQ Maximum VQ Minimum Maximum (mg/kg) (mg/kg) (mg/kg) Total Soil HQ 
Inorganics 
Antimony 17 / 45 38 0.228 J 150 J 0.426 8.4 1.03E+01 2.05E+01 0.27 75.7 
Lead 45 / 50 90 1.31 1080 0.2395 41.2 9.83E+01 2.13E+02 11 19.4 
Manganese 48 / 48 100 2.36 J 427 1.1 23.4 6.37E+01 1.20E+02 220 0.5 
Zinc 49 / 50 98 3.8 J 1240 2.1 11.1 2.11E+02 4.99E+02 46 10.8 
Polychlorinated Biphenyls 
AROCLOR-1254 3 / 20 15 0.0353 J 1.42 0.03 0.77 2.46E-01 2.71E-01 0.014 19.4 
AROCLOR-1260 14 / 20 70 0.0178 J 5 0.03 0.77 5.03E-01 1.64E+00 0.88 1.9 
Organochlorine Pesticides 
4,4'--DDD 11 / 50 22 0.00138 J 0.0252 J 0.001845 0.15 1.74E-02 6.03E-03 0.021 0.3 
4,4'--DDE 26 / 50 52 0.000498 J 0.099 J 0.001845 0.15 1.69E-02 2.03E-02 0.021 1.0 
4,4'--DDT 20 / 50 40 0.002 J 0.406 0.00344 0.15 3.55E-02 5.34E-02 0.021 2.5 
DIELDRIN 8 / 50 16 0.00049 J 0.026 0.0018 0.0795 1.22E-02 3.43E-03 0.0049 0.7 
ENDOSULFAN SULFATE 9 / 48 19 0.00106 J 0.0395 J 0.00178 0.15 1.66E-02 6.76E-03 0.0065 1.0 
ENDRIN 3 / 50 6 0.00109 J 0.0466 J 0.001845 0.15 1.83E-02 4.54E-03 0.0014 3.2 
ENDRIN ALDEHYDE 4 / 48 8 0.00226 J 0.0406 J 0.001845 0.15 1.70E-02 5.65E-03 0.0014 4.0 
ENDRIN KETONE 9 / 48 19 0.00107 J 0.0539 J 0.00178 0.15 1.92E-02 8.53E-03 0.0014 6.1 
HEPTACHLOR EPOXIDE 5 / 50 10 0.00169 J 0.0114 J 0.00172 0.07 7.99E-03 2.79E-03 0.0004 7.0 
Semivolatile Organic Compounds 
Benzo(a)anthracene 29 / 50 58 0.00224 J 41.2 0.00341 19 1.92E+00 4.73E+00 1.1 4.3 
Benzo(a)pyrene 32 / 50 64 0.000519 J 52.3 0.00188 19 2.20E+00 5.99E+00 1.1 5.4 
Benzo(b)fluoranthene 30 / 48 63 0.00245 J 44.7 0.00341 19 2.19E+00 5.48E+00 1.1 5.0 
Benzo(g,h,i)perylene 29 / 48 60 0.00281 J 15.6 0.00188 19 1.49E+00 2.25E+00 1.1 2.0 
Benzo(k)fluoranthene 30 / 48 63 0.000857 J 28.1 0.00188 19 1.68E+00 3.43E+00 1.1 3.1 
Benzoic Acid 5 / 48 10 0.0397 J 1.28 J 0.0736 48 5.64E+00 2.67E-01 0.01 26.7 
BENZYL BUTYL PHTHALATE 3 / 48 6 0.0082 J 3.77 J 0.01835 19 1.81E+00 2.88E-01 0.59 0.5 
Bis(2-Ethylhexyl)phthalate 14 / 50 28 0.013 J 0.648 J 0.01835 19 1.41E+00 1.25E-01 0.02 6.3 
Carbazole 5 / 48 10 0.00805 J 6 0.0176 19 1.81E+00 8.19E-01 0.16 5.1 
Chrysene 30 / 50 60 0.00261 J 39.6 0.00341 19 1.91E+00 4.58E+00 1.1 4.2 
Dibenz(a,h)anthracene 24 / 50 48 0.00228 J 5.88 0.00341 19 1.20E+00 7.97E-01 1.1 0.7 
Di-n-butyl phthalate 11 / 48 23 0.00702 J 1.21 J 0.0176 19 1.67E+00 2.27E-01 0.011 20.6 
Dimethyl Phthalate 7 / 48 15 1.34 J 113 0.01835 39.4 5.01E+00 1.57E+01 0.35 44.7 
Fluoranthene 34 / 50 68 0.000755 J 88.8 0.00188 19 3.03E+00 1.02E+01 1.1 9.2 
Fluorene 19 / 50 38 0.000473 J 16.6 0.00188 19 1.48E+00 1.84E+00 1.1 1.7 
Indeno(1,2,3-c,d)pyrene 29 / 48 60 0.00304 J 23.6 0.00188 19 1.71E+00 3.14E+00 1.1 2.9 
Phenanthrene 27 / 50 54 0.001 J 75.1 0.00178 19 2.59E+00 8.34E+00 29 0.3 
Pyrene 32 / 51 63 0.00177 J 67.4 0.00188 19 2.45E+00 7.43E+00 1.1 6.8 

COPEC - Chemical of potential ecological concern. 

ESV - Ecological screening value. = HQ exceeds 1, when rounded. 

HQ - Hazard quotient; calculated by dividing the 95% UCL by the ESV. 

mg/kg - Milligrams per kilogram. 

NA - Not available. 

NSV - No screening value. 

UCL - Upper confidence limit. 

VQ - Validation qualifier (a double value indicates combined VQs for a regular and field duplicate sample pair):
  J - The compound/analyte was positively identified; the reported result is the estimated concentration of the compound/analyte detected in the sample analyzed.

 U - Not detected. 

KN18\LFNAS\LF 1-3\RI\Final\Tables\Tbl 7-16 Base of food chain LF1.xlsx\Tbl 7-16 Step 3a COPEC screen\10/31/2018\9:27 AM 
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Table 7-17 

Wildlife Hazard Quotients for all Assessment Receptors 
Landfill Area 3 

Former Lee Field, Green Cove Springs, FL 

COPEC 
Deer Mouse Short-tailed Shrew Cottontail Rabbit Marsh Wren Red Fox Red-Tailed Hawk 

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

Metals 

Copper 4.22E-01 3.21E-01 2.63E+00 2.00E+00 3.36E-01 2.56E-01 1.81E-01 1.37E-01 1.63E-04 1.24E-04 3.22E-05 2.44E-05 

Lead 2.25E-01 2.25E-02 1.90E+00 1.90E-01 5.75E-02 5.75E-03 4.40E+00 4.40E-01 7.92E-05 7.92E-06 1.42E-04 1.42E-05 

Mercury 4.39E-03 4.39E-04 2.51E-02 2.51E-03 9.56E-04 9.56E-05 3.36E-01 1.68E-01 5.02E-06 1.00E-06 4.61E-06 2.30E-06 

Zinc 1.85E-01 9.26E-02 1.12E+00 5.59E-01 2.70E-02 1.35E-02 5.76E+00 6.37E-01 5.44E-05 2.72E-05 6.35E-04 7.03E-05 

Semivolatile Organics 

Benzoic Acid 9.74E-02 9.74E-03 5.63E-01 5.63E-02 2.80E-02 2.80E-03 NA NA 1.45E-05 1.45E-06 NA NA 

Bis(2-Ethylhexyl)phthalate 1.87E-02 1.88E-03 1.16E-01 1.16E-02 1.10E-04 1.11E-05 1.00E+00 1.00E-01 8.16E-07 8.17E-08 3.22E-09 3.22E-10 

Di-n-butyl phthalate 0.00E+00 0.00E+00 4.11E-04 1.23E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.07E-09 9.21E-10 4.02E-09 4.02E-10 

COPEC - Chemical of potential ecological concern. 
LOAEL - Lowest-observed-adverse-effects level. 
NA - No toxicity data available; hazard quotients not calculated. 
NOAEL - No-observed-adverse-effects level. 

Shaded cells indicate a hazard quotient greater than 1, when rounded. 
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Table 7-18 

Secondary Screen of Soil COPECs for Terrestrial Plants and Invertebrates 
Landfill Area 3 

Former Lee Field, Green Cove Springs, FL 

Range of Values (mg/kg) Ecological Step 3a 
Detection Percent Detected Concentrations Reporting Limits Mean 95% UCL Screening Value Screening 

Chemical Frequency Detection Minimum VQ Maximum VQ Minimum Maximum (mg/kg) (mg/kg) (mg/kg) Total Soil HQ 
Inorganics 
Copper 29 / 43 67 0.14 J 1770 0.418 3.3 4.45E+01 2.24E+02 28 8.0 
Lead 33 / 33 100 1.11 188 0.421 13.3 1.95E+01 4.99E+01 11 4.5 
Mercury 12 / 35 34 0.06 J 0.39 0.0111 0.23 1.16E-01 1.20E-01 0.1 1.2 
Zinc 29 / 36 81 2.48 J 187 J 1.7 10.4 1.77E+01 4.25E+01 46 0.9 
Semivolatile Organic Compounds 
Benzoic Acid 4 / 37 11 0.25 J 0.425 J 0.92 17.5 1.52E+00 4.11E-01 0.01 41.1 
Bis(2-Ethylhexyl)phthalate 9 / 37 24 0.139 J 0.452 J 0.346 3.5 4.47E-01 3.01E-01 0.02 15.1 
DIBUTYL PHTHALATE 2 / 37 5 0.0314 J 0.0404 J 0.346 3.5 4.52E-01 3.72E-02 0.011 3.4 

COPEC - Chemical of potential ecological concern. 

ESV - Ecological screening value. = HQ exceeds 1, when rounded. 

HQ - Hazard quotient; calculated by dividing the 95% UCL by the ESV. 

mg/kg - Milligrams per kilogram. 

NA - Not available. 

NSV - No screening value. 

UCL - Upper confidence limit. 

VQ - Validation qualifier (a double value indicates combined VQs for a regular and field duplicate sample pair):
  J - The compound/analyte was positively identified; the reported result is the estimated concentration of the compound/analyte detected in the sample analyzed.

 U - Not detected. 

KN18\LFNAS\LF 1-3\RI\Final\Tables\Tbl 7-18 Base of food chain LF3.xlsx\Tbl 7-18 Step 3a screen\10/31/2018\9:28 AM 
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Notes: 

Bold values above RSCTL. 
Shaded values above LSCTL. 
Italic values above ISCTL. 

J = Estimated Value 
mg/kg = milligrams per kilogram 
NV = No Value 
P = Results from primary and secondary 

GC columns differ by> 40% 
U = Not Detected 
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Landfill Area 1 

Former Lee Field Naval Air Station 
Green Cove Springs, FL 
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Figure 5-1 
Conceptual Site Model 
Landfill Area 1 
LFNAS, Green Cove Springs 
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1 - There is no complete pathway for exposure to this medium. 
2 - Contact with this medium, although plausible, is not part of this receptor's 
normal or expected activities; therefore contact would be sporadic and is not 
quantified. 

-
----

-

-

-

-

Secondary 
Release 

Mechanism 

Dust and/or 
Volatile 

Emissions 

Direct 
Exposure 

Root Uptake 

Inti ltration/ 
Leaching 

Storm 
Water 
Runoff 

Pathway Exposure Route Receptor 

Human Biota 

f-+ Wind/ --+I Inhalation • • Diffusion 

Ingestion • • - Soil 
. 

Dermal Contact • • 

--1 I I I i--. 
Biouptake Ingestion 2 • by Animals 

Ingestion 1 1 

Ground 
f---+ ---+ Inhalation 1 1 

Water 
Dermal Contact 2 2 

i 
Surface Ingestion 2 • I---+ Water and . 

Sediments Dermal Contact 2 • 



Figure 5-2 
Conceptual Site Model 
Landfill Area 3 
LFNAS, Green Cove Springs 
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- construction worker (future receptor) 
- landscape worker (future receptor) 
- recreational user (future receptor) 

• - Complete exposure route quantified in the risk assessment. 
1 - There is no complete pathway for exposure to this medium. 
2 - Contact with this medium, although plausible, is not part of this receptor's 
normal or expected activities; therefore contact would be sporadic and is not 
quantified. 

-
----

-

-

-

-

Secondary 
Release 

Mechanism 

Dust and/or 
Volatile 

Emissions 

Direct 
Exposure 

Root Uptake 

Inti ltration/ 
Leaching 

Storm 
Water 
Runoff 

Pathway Exposure Route Receptor 

Human Biota 

f-+ Wind/ -+I Inhalation • • Diffusion 

Ingestion • • - Soil . 
Dermal Contact • • 

--1 I I I f---+ 
Biouptake Ingestion 2 • by Animals 

Ingestion 1 1 

Ground 
f---+ ---+ Inhalation 1 1 

Water 
Dermal Contact 2 2 

i 
Surface Ingestion 2 • I---+ Water and . 

Sediments Dermal Contact 2 • 
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Mediuma 

Surface 
Soil 

Note: 

Figure 6-1 
Human Health Conceptual Site ExP,osure Model 

Landfill Area 1 and Landfill Area 3 

Receptor Scenarios 

Former Lee Field Naval Air Station, Green Cove Springs, Florida 

Primary 
Release 

Secondary 
Medium 

Secondary 
Release 

Tertiary 
Medium 

Tertiary 
Release 

Exposure 
Medium 

Soil 

Exposure 
Route 

Incidental In estion • 
Dermal Contact • 

• • • 2 

• • • 2 

Dust Emissions, ~ I I I I I I I 
Volatilization -----------------------~._! __ ln_h_al_a_tio_n _ __.l * • * 1 • 2 

Erosion, 
Runoff 

Leaching 

Sediment!-----------,~ Sediment --·-
1
n-~_i:-;m_n_~a-/c-ln .. on .. ~-:-:~- n .... , ! I ! I ! I ! I ! I ! I 

S~~ter i---P-art_i_tio_n_in_g_~~ ln~:e~~~l~~n~::~n I : I: I: I : I : I : 
_ ... ----------=--=-~ ~ '~.;..;...;.;.;.=..;..;.,;,.;.;,;;.;.;.....1 .. --------'"'-~--'-..I 

Irrigation 
Water I Tap Water I ) 1--D-e·:: ... ai1.~-~-t~-;-ta_c_t--1t-l -~-+l-~-+l -~-;1~~-1l1-~-1l-:--1I 

I Volatilization H __ A_ir _ _,~ 1..I _..;.1;.;;nh.;.:;a;;,;;la;.;;ti.;;;on~--•-2_.l._2__.,!_2 __ !..._2...,!_2....,! _•_.! 

a Source Medium is the material disposed of at the respective landfills, either at the surface or subsurface. 

• = Complete exposure route quantified in the risk assessment. 
1 = Although theoretically complete, this receptor is selected for evaluation of exposure to subsurface soil only_ 
2 = There is no complete pathway for exposure to this medium. 
3 = Sediment is not quantitatively evaluated for exposure. Dry sediment is quantitatively evaluated as soil. 
4 = Contact with this medium, although plausible, is not part of this receptor's normal or expected activities; therefore contact would be sporadic and is not quantified. 
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Figure 7-1 

Eight-Step Ecological Risk Assessment Process for Superfund 

Step 1: SCREENING-LEVEL: 
• Problem Formulation 
• Toxicity Evaluation 

Step 2: SCREENING-LEVEL: 
• Exposure Estimate 
• Risk Calculation 

Step 3: Problem Formulation 

Toxicity Evaluation 

Assessment 
Endpoints 

Conceptual Model 
Exposure Pathways 

Questions/Hypotheses 

Step 4: Study Design and DQO Process 
• Lines of Evidence 
• Measurement Endpoints 
• Work Plan and Sampling and Analysis Plan 

Step 5: VERIFICATION OF FIELD 
SAMPLING DESING 

Risk Assessor 
and Risk Manager 

Agreement 

SMDP 

SMDP 

--.j SMDP I 

SMDP 

Step 6: SITE INVESTIGATION AND 
._ ___ DA_T_A_A_N_A_L_Y_s1_s ______ _, -4 SMDP 

Step 7: RISK CHARACTERIZATION I 
._st_e_p_B:_R_1_s_K_M_A_N_AG_E_M_E_N_T _____ __.H SMDP 

SMDP = Scientific management decision point 
Source: 
U.S. Environmental Protection Agency (EPA), 1997, Ecological Risk Assessment Guidance for Superfund: Process for 
Designing and Conducting Ecological Risk Assessments, Interim Final, EPN540/R-97/006. 



Figure 7-2 

Preliminary Ecological Site Conceptual Model for Ecological Assessment 
Landfill Area 1 and Landfill Area 3 

Former Lee Field Naval Air Station, Green Cove Springs, Florida 

CONTAMINATION SOURCE TRANSPORT EXPOSURE ECOLOGICAL RECEPTORS 
SOURCE MEDIA MECHANISM MEDIA Terrestrial Aquatic Benthic 

Receptors Receptors Invertebrates 

:-->1 VOLATILIZATION 1--->1 AIR 1---),1 X X X 
I 
I 
I 
I 
I 

~ 1 I • SURFACE SOIL X X 

PREY /FOOD ITEMS ~ 1 • X X 

SUBSURFACE SOIL • X X 

Historical Site 
Soil, Surface 

~ Water, 
Operations 

Sediment 

SURFACE WATER/ X X X 

SEDIMENT 

/ 
/ 

/ 
/ ~ 1 / 

PREY /FOOD ITEMS X X X / 

' ' ' ' ' ~ 
LEACHING 1~ 1 GROUNDWATER 1~ 1 X X X 

~ Major transport route 

- - -> Minor, limited transport route 
Medium to be evaluated in the screening-level ecological risk assessment (SLERA) 

• Complete exposure pathway 

X Incomplete exposure pathway 



CONTAMINATION 

SOURCE 

Historic landfill 
Dis osal 

SOURCE 

M EDIA 

TRANSPORT 

MECHANISM 

1--; VOLATILIZATION 1---➔ 1 
' ' ' ' ' ' 

Soil 

Figure 7-3 

Refined Ecological Site Conceptual Model for Ecological Assessment 
Landfill Area 1 

Lee Field Naval Air Station, Green Cove Springs, Florida 

EXPOSURE 

M EDIA 

EXPOSURE ROUTES 

Terrestrial Terrestrial 
Plants • Inverts 

ECOLOGICAL RECEPTORS 

Shrew 1 

Mouse Rabbit Wren Hawk 

AIR 1---➔ .. 1 __ 1N_H_A_LA_T_1o_N ... (V_A_P_o_Rs..,) ____ x ____ x_.-_O ___ o_..,.. ___ o ____ O_...__O _ __. 

INGESTION X • • • • • • 
SURFACE SOIL ,____,. DIRECT/DERMAL CONTACT • • 0 0 0 0 0 

INHALATION (FUGITIVE DUST) X X 0 0 0 0 0 

INGESTION X X X X • • X 

SUBSURFACE SOIL ------:i> DIRECT/DERMAL CONTACT • X X X 0 0 X 

INHALATION (FUGITIVE DUST) X X X X X X X 

PLANTS X X • • X • X 

INVERTEBRATES X X • X • • X 

HERBIVORES X X X X X • • 
OMNIVORES X X X X X • • 

----,. SURFACE WATER/ -------EROSION INGESTION X X • • • • • 
SEDIMENT DIRECT/DERMAL CONTACT X X X X X X X 

/ 
/ 

/ 
/ 

PLANTS X X X X X X X 
/ 

FOOD CHAIN 
____,. 

/ INVERTEBRATES X X X X X X X 

' ' ' ' 
FISH X X X X X X X 

', 
~ INGESTION X X X X X X X 

LEACHING 
______,. , 

GROUNDWATER 1~ DIRECT/DERMAL CONTACT X X X X X X X 

INHALATION (VAPORS) X X X X X X X 

~ Major route 

- - - >- Minor route (not quantified) 

a Complete exposure pathway, major 

0 Complete exposure pathway, minor (not quantlflod) 

X Incomplete exposur~ pathway or not evaluated 

8 Receptor is assumed to be exposed to deeper soil due to root or burrowing depth. 
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Figure 7-4 

Refined Site Concept ual Model for Ecological Assessment 
Landfill Area 3 

Lee Field Naval Air Station, Green Cove Springs, Florida 

EXPOSURE ROUTES EXPOSURE 
MEDIA Terrestrial Terrestrial 

Plants -a Inverts 

ECOLOGICAL RECEPTORS 
Shrew' 

Mouse Rabbit Wren Fox-a Hawk 

:--> I VOLATILIZATION 1---> .. ! ___ A_1R ___ 1---> .. l ___ 1_N_HA_LA_T_1o_N_(_vA_.PO_ RS_) _____ x ___ x_ .... _o ___ o ____ o_ .... _ o ___ o __ 
' 
' 

Soll 

SURFACE SOIL ,~ 

SUBSURFACE SOIL 

__ s_1o_u..,P .. TA_K_E_ ... ~ .. 1 __ F_o_o_D_c_HA_1_N_ ... 1~ 

----,> ___ E_Ro_s_1_o _N _ _.~ SURFACE WATER/ 

I 

I 
I 

I 

SEDIMENT 

/ FOOD CHAIN 

' ' ' ' ' ' ~ 
__ L_EA_c_H_IN_G _ _.1~ 1 GROUNDWATER 1~ 

INGESTION 

DIRECT/DERMAL CONTACT 

INHALATION (FUGITIVE DUST) 

INGESTION 

DIRECT/DERMAL CONTACT 

INHALATION (FUGITIVE DUST) 

PLANTS 

INVERTEBRATES 

HERBIVORES 

OMNIVORES 

INGESTION 

DIRECT/DERMAL CONTACT 

PLANTS 

INVERTEBRATES 

FISH 

INGESTION 

DIRECT/DERMAL CONTACT 

INHALATION (VAPORS) 

X • • • • • 0 0 
X X 0 0 

X X X X 

• X X X 

X X X X 

X X • • 
X X • X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

~ Majorroute. 

- - - ), Mlnor route (not quantlf~d) 

e complete exposure pathway, major 

0 complete exposure pathway, ml~r 

X Incomplete exp0$ure pathway or not evaluated 

• • • 
0 0 0 
0 0 0 

• • X 

0 0 X 

X X X 

X • X 

• • X 

X • • 
X • • 
X X X 

X X )( 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

• Receptor Is assumed to be exposed to deeper soU due to root or burrowing depth. 




