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19. Abstract 
A remedial investigation was conducted at Site 38 as pan of the Installation Restoration Program. The areas surrounding former Building 71 and Building 604 
as well as the segment of the Industrial Wastewater Treannent Plant (IWTP) sewer line between Buildings 71 and 604 were included in the investigation. 
Past activities at Building 71 included aircraft painting, paint stripping, and metal refinishing between 1935 and the late 1970s. From 1980 to 1989, Building 
71 was used to store hazardous waste. Building 604 housed a primary metal plating shop for Naval Aviation Depot (NADEP) from approximately 1960 to 
the spring of 1996. Historically, paint, solvent, and metal plating waste were discharged from these areas to Pensacola Bay via the storm drainage system. 
In 1973, these waste streams were diverted to the newly constructed IWTP via the IWTP sewer line. 

Soil and groundwater samples were collected from soil borings and monitoring wells installed onsite to evaluate site conditions, determine the nature and extent 
of contamination, and assess any potential human health and/or ecological risks. The field effort consisted of a multi-phased approach from February 1993 
to October 1995 including personnel from E/A&H, U.S. Environmental Protection Agency (USEPA), and the U.S. Navy. As a result of the investigation, 
the site was divided into two primary study areas, the Building 71 study area and the Building 604 study area. 

Contaminants detected above PRGs in surface soil in the Building 71 and 604 study areas included heavy metals, semivolatiles, pesticides, and PCBs. No 
VOCs were detected above PRGs in surface soil. Subsurface soil contaminants exceeding the leachability-based PRGs included heavy metals, semivolatiles, 
pesticides, PCBs, and VOCs. The primary areas of soil contamination appeared to be centered beneath Building 71, surrounding the former plating shop 
at Building 604, and in a few isolated areas along the IWTP line. 

Groundwater contaminants detected above PRGs included inorganics, semivolatiles, and VOCs in both study areas. PRG exceedances in the shallow 
groundwater were consistent with soil exceedances at Building 71. Much of the contamination again appeared to be beneath and downgradient of former 
Building 71. The VOC and inorganic exceedances in this area were consistent with past painting and paint stripping operations. Only inorganic contaminants 
exceeded a PRG in intermediate groundwater at Building 71. Heavy metals, including cadmium and chromium, were detected in shallow groundwater above 
their PRGs surrounding the former plating shop at Building 604 and are likely the result of past plating operations. The area most highly impacted was in 
the vicinity of the former solvent UST, immediately east of the former plating shop. Naphthalene and several chlorinated solvents, including tetrachloroethene, 
TCE, and vinyl chloride, exceeded the respective PRGs in this area and in downgradient wells. Two other areas where VOC exceedances occurred were 
adjacent to Building 636, a former dry cleaners, and along the storm drain north of Building 38. Aluminum and vinyl chloride were the only contaminants 
detected above PRGs in intermediate groundwater at Building 604. 

Potential receptors of contaminants detected at Site 38 include the main producing zone of the Sand-and-Gravel Aquifer and Pensacola Bay. Water from the 
main producing zone beneath NAS Pensacola is not considered potable because of its naturally occurring high aluminum and iron content, but is used as a 
supplementary water source for the base. The main producing zone is separated from the surficial zone by a low-permeability clay layer. The potential for 
migration through this zone is considered to be extremely low. Groundwater from the main producing zone was not sampled as pan of the Rl. The proximity 
of Site 38 to Pensacola Bay, coupled with the short travel times calculated for migration of site contaminants, indicates that some impact to the bay may have 
occurred. This area of the bay is being investigated as part of the Site 2 RI. 

The primary ecological risk includes the marine/estuarine receptors in Pensacola Bay due to groundwater to surface water migration from Site 38. Data from 
the Site 2 RI indicate significant metal contaminants present in bay sediments adjacent to Site 38. 

Human health risk was determined using USEPA's acceptable risk range of 1E-6 to lE-4, and FDEP's risk goal of 1E-6. For the hypothetical exposure 
pathways included in this report, the site resident and site worker soil risk estimates for Building 71 and Building 604 exceed FDEP's threshold, assuming 
the soil exposure pathways will be completed. The primary contributor to soil risk is arsenic, while secondary contributors depend upon the sample location. 
Consequently, chemicals of concern have been identified for the site residents and workers. The cumulative Building 604 trespasser risk estimate exceeded 
FDEP's threshold, while the cumulative risk estimate for the trespasser at Building 71 was below FDEP's threshold. 

At Buildings 71 and 604, soil hazard estimates are less than the USEPA and FDEP threshold of 1.0 for site residents, site workers, and site trespassers. 
Therefore, chemicals of concern have not been identified for soil based on the hazard index. Soil exposure in general is unlikely because most areas are paved 
at this site. 

The 95th percentile upper confidence limit mean, arithmetic mean, and geometric mean of the arsenic concentrations reported in groundwater did not exceed 
the MCL or FPDWS. In addition, the Navy will restrict land use at Site 38 to industrial use only and will prevent groundwater use in accordance with the 
Land Use Restriction Agreement signed August 31, 1998 between the Navy, FDEP, and USEPA. However, this assessment includes exposure pathways 
and land use scenarios which were developed since 1992 for completeness. 

Exposure to groundwater as a drinking water source would be unlikely at this site. Drinking water is supplied by Corry Station, and the water-bearing zone 
beneath NAS Pensacola would not be expected to be used as a primary drinking water source. Assuming groundwater exposure pathways would be 
completed, risk estimates for both areas would exceed USEPA and FDEP risk and hazard thresholds. In groundwater near Building 71, arsenic is the primary 
contributor to risk and hazard estimates, while VOCs and arsenic primarily account for risk and hazard estimates in the area of Building 604. 
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EXECUTIVE SUMMARY 

A remedial investigation (RI) was conducted at Site 38 as part of the Installation Restoration 

Program at Naval Air Station (NAS) Pensacola. The areas surrounding former Building 71 and 

Building 604 as well as the segment of the Industrial Wastewater Treatment Plant (IWTP) sewer 

line between Buildings 71 and 604 were included in the investigation. Past activities at 

Building 71 included aircraft painting, paint stripping and metal refinishing between 1935 and the 

late 1970s. From 1980 to 1989, Building 71 was used to store hazardous waste. Building 604 

housed a primary metal plating shop for the Naval Aviation Depot (NADEP) from approximately 

1960 to the spring of 1996. Historically, paint, solvent, and metal plating waste were discharged 

from these buildings to Pensacola Bay via the storm drainage system. In 1973, these waste 

streams were diverted to the newly constructed IWTP via the IWTP sewer line. 

Soil and groundwater samples were collected from soil borings and monitoring wells installed 

onsite to evaluate site conditions, determine the nature and extent of contamination, and assess any 

potential human health and/or ecological risks. The field effort consisted of a multiphased 

approach from February 1993 to October 1995 including personnel from EnSafe Inc. (formerly 

EnSafe/Allen & Hoshall [E/A&H]), U.S. Environmental Protection Agency (USEPA), and the 

U.S. Navy. As a result of the investigation, the site was divided into two primary study areas, 

the Building 71 study area and the Building 604 study area. 

Contaminants detected above Preliminary Remedial Goals (PRGs) in surface soil in the 

Building 71 and 604 study areas included heavy metals, semivolatiles, pesticides, and 

polychlorinated biphenyls (PCBs). No volatile organic compounds (VOCs) were detected above 

PRGs in surface soil. Subsurface soil contaminants exceeding the leachability-based PRGs 

included heavy metals, semivolatiles, pesticides, PCBs, and VOCs. The primary areas of soil 

contamination appeared to be centered beneath Building 71 , surrounding the former plating shop 

at Building 604, and in a few isolated areas along the IWTP line. 

XV 



Groundwater contaminants detected above PRGs included inorganics, semivolatiles, and VOCs 

in both study areas. PRG exceedances in the shallow groundwater were consistent with soil 

exceedances at Building 71. Much of the contamination again appeared to be beneath and 

downgradient of former Building 71. The VOC and inorganic exceedances in this area were 

consistent with past painting and paint stripping operations. Only inorganic contaminants 

exceeded a PRG in intermediate groundwater at Building 71. Heavy metals, including cadmium 

and chromium, were detected in shallow groundwater above their PRGs surrounding the former 

plating shop at Building 604 and are likely the result of past plating operations. The area most 

impacted was in the vicinity of the former solvent underground storage tank (UST), immediately 

east of the former plating shop. Naphthalene and several chlorinated solvents, including 

tetrachloroethene, trichloroethene, and vinyl chloride, exceeded the respective PRGs in this area 

and in downgradient wells. Two other areas where VOC exceedances occurred were adjacent to 

Building 636, a former dry cleaners, and along the storm drain north of Building 38. Aluminum 

and vinyl chloride were the only contaminants detected above PRGs in intermediate groundwater 

at Building 604. 

Potential receptors of contaminants detected at Site 38 include the main producing zone of the 

Sand-and-Gravel Aquifer and Pensacola Bay. Water from the main producing zone beneath 

NAS Pensacola is not considered potable because of its naturally occurring high aluminum and 

iron content, but is used as a supplementary water source for the base. The main producing zone 

is separated from the surficial zone by a low-permeability clay layer. The potential for migration 

through this zone is considered to be extremely low. Groundwater from the main producing zone 

was not sampled as part of the Rl. The proximity of Site 38 to Pensacola Bay, coupled with the 

short travel times calculated for migration of site contaminants, indicates that some impact to the 

bay may have occurred. This area of the bay is being investigated as part of the Site 2 RI. 

The primary ecological risk includes the marine/estuarine receptors in Pensacola Bay due to 

groundwater to surface water migration from Site 38. Data from the Site 2 RI indicate significant 

metal contaminants present in bay sediments adjacent to Site 38. 
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Human health risk was determined using USEPA's acceptable risk range of 1E-6 to 1E-4, and 

FDEP's risk goal of 1E-6. For the hypothetical exposure pathways included in this report, the site 

resident and site worker soil risk estimates for Building 71 and Building 604 exceed FDEP's 

threshold, assuming the soil exposure pathways will be completed. The primary contributor to 

soil risk is arsenic, while secondary contributors depend upon the sample location. Consequently, 

chemicals of concern have been identified for the site residents and workers. The cumulative 

Building 604 trespasser risk estimate exceeded FDEP's threshold, while the cumulative risk 

estimate for the trespasser at Building 71 was below FDEP's threshold. 

At Buildings 71 and 604, soil hazard estimates are less than the USEPA and FDEP threshold of 

1.0 for site residents, site workers, and site trespassers. Therefore, chemicals of concern have not 

been identified for soil based on the hazard index. Soil exposure in general is unlikely because 

most areas are paved at this site. 

The 95th percentile upper confidence limit mean, arithmetic mean, and geometric mean of the 

arsenic concentrations reported in groundwater did not exceed the MCL or FPDWS. In addition, 

the Navy will restrict land use at Site 38 to industrial use only and will prevent groundwater use 

in accordance with the Land Use Restriction Agreement signed August 31 , 1998 between the 

Navy, FDEP, and USEPA. However, this assessment includes exposure pathways and land use 

scenarios which were developed since 1992 for completeness. 

Exposure to groundwater as a drinking water source would be unlikely at this site. Drinking water 

is supplied by Corry Station, and the water-bearing zone beneath NAS Pensacola would not be 

expected to be used as a primary drinking water source. Assuming groundwater exposure 

pathways would be completed, risk estimates for both areas would exceed USEPA and FDEP risk 

and hazard thresholds. In groundwater near Building 71, arsenic is the primary contributor to risk 

and hazard estimates, while VOCs and arsenic primarily account for risk and hazard estimates in 

the area of Building 604. 
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1.0 INTRODUCTION 
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Section 1 - Introduction 

August 12, 1996 

As part of the U.S. Navy Comprehensive Long-term Environmental Action Navy (CLEAN) 

program, a Remedial Investigation (RI) was conducted at Site 38 at Naval Air Station 

(NAS) Pensacola, Florida. Site 38 includes the location of former Building 71 and surrounding 

area, Building 60, the former plating facility and surrounding area, and the associated industrial 

wastewater treatment plant (IWTP) sewer line (TL 073/C southwest to the end). This 

investigation was conducted by EnSafe/ Allen & Hoshall (E/ A&H) to meet the requirements of 

the federal Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) 

program, which administers investigation and cleanup of hazardous waste sites. The 

investigation of Building 604 was led by the Hazardous Waste Section (HWS) of the 

Environmental Services Division (ESD), Region IV, U.S. Environmental Protection Agency 

(USEPA) at request of the NAS Pensacola's Tier I Partnering Team. 

Although Building 26, the foundry, was included in the USEPA's investigation, it will not be 

discussed in this report. At the time of the investigation, the foundry was an active facility; 

thus, it will be investigated further under the Resource Conservation and Recovery Act (RCRA). 

Testing indicates contamination in soil which is underlain by concrete. Removal of the soil has 

been conducted by Public Works Center (PWC). 

This RI report summarizes the activities, results, and conclusions of the investigation, including 

a baseline risk assessment (BRA), and provides the basis for the feasibility study (FS) to be 

completed onsite. The objectives are outlined below. 

RI Objectives 

The objectives of the RI conducted at Site 38 were to: 

• Determine the source, nature, and, to the degree practical for an acceptable FS, the 

extent of soil and groundwater contamination. 
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• Facilitate the evaluation of human health and ecological risk posed by contaminated 

environmental media onsite through the BRA process. 

After the RI is complete, an FS will be conducted to determine appropriate methods of 

addressing site contamination, based on data generated during the RI process. 

1.1 Project Organization 

The RI was executed in four parts. First, all available previous investigation reports in the 

administrative record were reviewed to develop a comprehensive understanding of the site 

history to develop the Sampling and Analysis Plan (SAP) (E/A&H 1992a/b). Next, a 

contaminant source survey (CSS) was performed to gain additional information concerning the 

history of the site and present and past activities which may have contributed to its 

contamination. The field investigation was performed in two phases; E/A&H conducted Phase I ) 

and USEPA conducted Phase II. Phase I included the investigation of former Building 71 and 

the IWTP sewer line between it and Building 604. Soil borings and permanent monitoring wells 

were installed and sampled for chemical and physical analyses. Phase II included confirmation 

sampling at former Building 71 and the investigation of Building 604. Soil borings and 

temporary and permanent wells were installed and sampled for chemical analyses. 

1.2 Purpose of Report 

This RI report summarizes the activities, results, and conclusions of all phases of the 

investigation, and provides the basis for an FS to be completed and, ultimately, a Record of 

Decision (ROD) for the site. The report also documents the investigation's data collection and 

analytical methods. 
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Site 38 is in the southeastern portion of NAS Pensacola, as shown on Figure 2-1. This site 

includes fonner Building 71 and surrounding areas, Building 604 and surrounding areas, and the 

associated IWTP sewer line (TL 073/C southwest to the end). The site was divided into two 

study areas; the Building 71 area and Building 604 area (Figure 2-2). The general area 

surrounding the site is used for storage, maintenance, and operations support for Morale, 

Welfare, and Recreation (MWR). Most of the area is paved with asphalt or concrete with 

exposed soil only along the road or in parking lot medians. The southern part of the site is 

adjacent to Pensacola Bay. The immediate offshore area was investigated in the Site 2 RI 

(E/A&H, 1995). Port operations and the main ship docks are to the east. 

2.1 Building 71 Area 

2.1.1 Description 

Building 71 was a steel-framed structure with a metal covering on a 10-inch to 14-inch thick 

concrete slab. The structure was approximately 100 feet wide by 160 feet long and 

approximately 35 feet high. An interior concrete block wall divided the structure into a northern 

half, curbed with concrete in several places, and a southern half enclosing 10 dip tanks. The 

building was demolished in September and October 1993. Building 71 was used from 1935 to 

the late 1970s for aircraft paint stripping and painting operations. Before approximately 1973, 

wastes from various operations, including paint stripping, were discharged to Pensacola Bay. 

After the IWTP was built in 1973, wastes entered the associated IWTP sewer line without any 

pretreatment or segregation. Currently, the vacant lot where Building 71 stood is being used 

by MWR for parking large moving trucks. 

Structures surrounding Building 71 include Buildings 104, 26, and 44 immediately to the east 

and the fonner Buildings 72 and 49 to the west. Building 72, demolished in March and 

April 1993, was also used for paint stripping and painting operations. Building 49, used for 
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painting operations, was demolished in September and October 1993. A storage yard, 

approximately 90 feet wide by 145 feet long, was between Buildings 71 and 72; Building 49 

was at the north end of the storage yard. Building 104 was a Navy Exchange warehouse 

operated by the Navy Commissary. The facility was originally used in painting operations and 

was later converted to a sheet metal shop in the 1960s. Building 26 was constructed in 1882 as 

a blacksmith shop and, at the time of the survey, functioned as a foundry for Naval Air Depot 

(NADEP). No foundry operations are currently being performed at the facility. Notably, this 

facility is currently undergoing RCRA closure. 

2.1.2 Site History and Previous Investigations 

History 

Building 71 was originally constructed as a seaplane hangar in the early 1920s. In 

approximately 1935, operations changed to paint stripping (NEESA, 1983). In addition to 

Building 71, Buildings 72 and 49 were also used for paint stripping from 1935 to the mid-1970s. 

The Naval Energy and Environmental Support Activity (NEESA, since renamed) reported that 

an estimated 400 gallons per day (gpd) of acrylic and epoxy paint stripper and another 400 gpd 

of ketone were used at these buildings during stripping operations. Other compounds believed 

to have been used include phenols and trichloroethene (TCE). A system of interconnected grated . 
drains and trenches in the building floor and storage yard collected waste solvents used in the 

stripping operations (Figure 2-3). Small parts were stripped and cleaned in 10 500-gallon 

dipping tanks in the southern portion of Building 71 (Figure 2-4). The contents of these tanks 

(reportedly paint strippers, ketones, and TCE) were drained into the floor trenches every six to 

eight weeks (NEESA, 1983). This floor trench drained directly into Pensacola Bay for several 

decades until the early 1970s, when it was connected to the IWTP sewer line. When the 

buildings were demolished, drainage trenches in the west yard and inside Building 71 were filled 

with concrete. In 1979, paint stripping was moved from Buildings 71 and 72 to Building 3557 

(NEESA, 1983). 
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From 1980 to 1989, hazardous waste was stored on the north side of Building 71, which was 

permitted for hazardous waste storage in January 1985 by the Florida Department of 

Environmental Regulation (FDER) which was later renamed Florida Department of 

Environmental Protection (FDEP) (Kriegel, 1985; NEESA, 1983). Eighty to several hundred 

55-gallon drums were reported to have been stored in Building 71; the maximum permitted 

storage capacity was 15,950 gallons (i.e., 290 55-gallon drums). Waste stored during this 

period reportedly consisted of solvents, acids, caustics, oxidizers, and liquid and nonliquid toxic 

materials (E&E, 1992a). 

Investigations 

The hazardous waste storage facility was closed under RCRA in 1989 (EnSafe, 1989). The 

closure permit was received in August 1989. The closure activities were outlined in a standard 

operating procedure (SOP) document prepared by EnSafe (1989), including decontamination of 

the walls and floors in the main storage area (north side of the building). 

Initial verification sampling indicated that the decontamination had been unsuccessful 

(EnSafe, 1990a). Analytical results of the rinsate sample collected after floor and wall 

decontamination indicated the presence of silver, cadmium, chromium, lead, cyanide, toluene, 

trichloroethane, TCE, and polychlorinated biphenyls (PCBs) above background concentrations 

(Table 2-1). Background concentrations were determined by collecting three samples of tap 

water, and performing a Student's t test. Silver, cadmium, mercury, and lead were detected in 

those samples. 

Analytical results of soil samples from beneath the concrete-floor indicated cyanide, methyl ethyl 

ketone, toluene, xylenes, trichloroethane, TCE, and PCBs. Table 2-2 summarizes the 

background concentrations and the constituents in soil and identifies the bay (or 

loading/unloading apron) under which they were detected (EnSafe, 1990a). Bay locations are 

shown on Figure 2-4. 
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Table 2-1 
Rinsate vs. Background Concentrations 

Building 71 Initial Decontamination/Closure Activities 

Constituent 

Silver· 

Cadmium 
... . . .. 

. ¢hrolllium 

Mercury 

···Lead 

Cyanide 

Methyl Ethyl Ketone 

Methylene Chloride 

Background 
Concentration 

.. 0.0001·········· 

<0.0001 

<0.01 

0.091 

<0.01 

.·><0;01 

<0.005 

Rinsate Concentration 

0.0152 

0.021 

0.0045 

•o;8SO 

0.02 

.. ><0.01. 

<0.005 

Result 

Above background· 

Above background 

Above·•background• 

Acceptable 

Above background•····· 

Above background 

Acceptable 

Acceptable 

Methyl Isobutyl Ketone >·. ·• <0.01 <. /. <0;01 

0.001 

0.016 

0.078 

· .·· · < Acceptable 

Toluene <0.001 

Trichloroethane <0.001•· 

Trichloroethylene <0.001 

Trichlorofluoromethane <0.005 

Xylenes <0.005 

1.1 ~Dichloroethane ·. · <0.005 

1,2-Dichloroethane <0.003 

PCB!Water 

Source: EnSafe, 1990a 

Notes: 
All results are in milligrams per liter (mg/L). 
< symbol = below detection limits 
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.<0.005 

<0.005 

<0.005 

<0.003 

0.0988· ....•• 

At background 

Above background 

Above background 

Acceptable 

Acceptable 

Acceptable 

Acceptable 
.. . . 

Above background · 
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Constituent 

Methyl Ethyl Ketone 

Tolueri¢ 

Trichloroethane 

Trichloroethylene 

Xylenes 

··.·.~>ca····'···· 

Source: EnSafe, 1990a 

Notes: 

Background 
Concentration 

<0;25 .. 

<0.009 

<0.001 

<0.001 

<0.001 

<0.005 

<J 

Table 2-2 
Background Soil vs. Detected Concentrations 

Building 71 Initial Decontamination/Closure Activities 

Flammables Bay 

0.55. 

ND 

0.005. 

0.001 

ND 

0.005 

.,,,,,,,' 210.a •/··. 

320. 

Bay 3 

ND 

0.014 

ND 

ND 

No 
ND 

Bay 4 

• o,3s••••··• 
ND 

ND 

ND 

iNB ,·.·.,>/•• t36.P······ 
.,. ,45 ..• , .• ,, ..••• ,,·., 

All results are in milligrams per kilogram (mg/kg). 
< symbol = below detection limit 
ND = not detected at or above the instrument detection limit 
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Bay 6 

.ND 

ND 

NP <. 

0.009 

.·.· .... ,Q;003/. 

ND 

Apron 

0.012 

0.068 

ND 

0.017 

.·v .. ·' 

a = Because of the magnitudes of these concentrations, a second soil sample was collected in each bay by Public Works Center personnel 
and analyzed by a separate laboratory. 
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In December 1990, the Navy authorized EnSafe to prepare an addendum to the SOP document 

to continue closure of the walls of Building 71. As agreed by the FDER, closure was not 

continued on the underlying slab and soil because they would be addressed under CERCLA. · 

The subsequent decontamination was performed on December 19, 1990, in accordance with the 

SOP addendum (EnSafe, 1990b). A composite fmal rinsate sample was collected by wet 

vacuum, following detergent washing and rinsing. A tap water sample was also collected to 

represent background conditions. The follow-up decontamination focused on constituents 

exceeding background rinsate thresholds. Except for PCBs, which were detected at 

26 micrograms per liter (J.Lg/L) in the rinsate sample and at 4 J.Lg/L in the tap water sample, 

contaminants were not detected above reference concentrations (EnSafe, 1991). PCBs were 

regulated under the Toxic Substances Control Act (TSCA), not RCRA, which regulated the 

facility closure. Therefore, the wall decontamination was successful for the hazardous waste 

constituents (EnSafe, 1991). A clean-closure certificate dated October 24, 1994, was issued by 

FDEP. No other investigations have been conducted in the Building 71 area. 

2.2 Associated IWTP Sewer Line 

2.2.1 Description 

The associated IWTP sewer line includes gravity lines as well as a force main (Figure 2-2). 

Except for the 18-foot section of line between manholes C-2 and C-1 constructed of 8-inch 

diameter polyvinyl chloride (PVC) pipe, the lines in this area are constructed of 8- to 12-inch 

diameter vitrified clay with hub and spigot joints. 

Building 3435, north of the Building 71 area, houses the lift station for the force main. The 

interconnected gravity lines, which serve operations at Buildings 604 and 104, and previously 

served operations at Building 71, flow to the lift station at Building 3435. The force main 

extends northeast from the lift station between Buildings 604 and 45 and continues north (east 

of Building 604) beyond the study area, where it eventually discharges to the IWTP north of 

Chevalier Field. 

2-16 

) 



1 
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Wastes from various types of operations entered the IWTP sewer line without pretreatment or 

segregation. In this area, the IWTP sewer line serviced former Buildings 49, 71 , and 72 and 

Building 604. Consequently, the wastestream may have consisted of everything generated or 

used in those buildings including metal waste, paint strippers, ketones, TCE, and cyanide 

(before 1962). 

Public Works Center Telespection: The IWTP sewer line was telespected by the Public Works 

Center (PWC) in July 1987. The sewer line associated with Building 71 was to be in generally 

good condition, except for a 176-foot section between manholes C-2 and C-3 (Figure 2-2). 

Several cracks were noted, and groundwater was infiltrating the line. Reworking the bottoms 

of manholes C-3 and C-6 was also recommended. The PWC telespection report for the entire 

IWTP sewer line is in Appendix A. 

IWTP Sewer Line Investigation: This Phase I investigation conducted by Ecology & . 
Environment, Inc. (E&E), included the Site 38 associated sewer line (TL 073/C southwest to 

the end) and was completed in 1991. Sampling was performed in accordance with the work plan 

(E&E, 1992b) and the results were detailed in an Interim Data Report (E&E, 1992c). The 

investigation results are summarized below. 

Fifteen soil borings and temporary monitoring wells were completed in the subject area, as 

shown on Figure 2-5. Soil samples, which were composited over 5-foot sample intervals (i.e., 

0 to 5 feet below land surface [bls], 5 to 10 feet bls, etc.), had concentrations of metals, total 

recoverable petroleum hydrocarbons (TRPHs), total polyaromatic hydrocarbons (PAHs) as 

benzo(a)pyrene, and phenol as trichlorophenol at or above the instrument detection limit. 

Concentrations of metals, total PAHs as benzo(a)pyrene and phenols as trichlorophenol were 
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present in groundwater samples. The analytical results are summarized in Table 2-3 for soil and 

Table.2-4 for groundwater. 

E/ A&H Investigation: E/ A&H investigated. the nature and magnitude of contamination at two 

sections of the IWTP sewer line in February 1993; one section was the Site 38 - associated 

IWTP sewer line (Figure 2-6). The results of the investigation were used to support construction 

of a fuel line along Radford Boulevard and will be discussed in this RI report. 

2.3 Building 604 Study Area 

2.3.1 Building 604 Site Description and History 

Building 604 housed the NADEP metal plating operations until the facility was closed in 

May 1996. Building 604 is a two-story, irregular, brick/masonry structure built in 1937 as a 

hangar on the west side of East Avenue in the old Navy Yard. The building is not listed in the 

National Register of Historic Places; however, it was identified as possibly being eligible for 

listing. Plating operations were conducted in 29/604a, the western extent of Building 604, from 

around 1960 until the shop was demolished around 1970 (NEESA, 1983). The rubber shop, 

which made plastic items for aircraft, was also housed in Building 29 until 1961. This shop only 

used small amounts of solvents. Three cadmium plating lines and a magnesium treatment line 

were in the plating shop. Chromium was used in the magnesium treatment process. NEESA 

(1983) reports that 50-gallon tanks containing chromium solutions were drained once a month; 

larger tanks were present but were drained less frequently. These tanks were emptied into sewer 

lines that discharged into Pensacola Bay (NEESA, 1983). Cyanide solutions were also used in 

the plating process. Prior to 1962, cyanide waste was disposed in the sanitary sewer. Because 

plating wastes could upset the operation at the sewage treatment plant, cyanide and chromate 

wastes that were dumped into the sewer system were routed to bypass the treatment plant and 

flowed untreated into Pensacola Bay. Table 2-5 is a partial list of chemicals used in 

Building 29/604a. 
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Parameter 

Arsenic·· 

Chromium 

Zinc 

Lead 

Cadmiuin 

Nickel 

Copper•··· 

TRPHs 
.. . 

Total PAHs as. · 
• ·• beiizO(a)pyrene 

Phenols as 
trichlorophenol 

P36S034A 

7.9 

15 

26 

ND 

NO 

15 

37 

(L) 

6,500 

P36S036A 

ND• 

2.6 

7.3 

12 

Nif 

NO 

7.1 

63 

NO 

NO 

Table 2-3 
Ecology and Environment, Inc., Screening Results for Soil 

Site 38 Associated Sewer Line 

P36S036AD P36S038A P36S0388 P36S039A P36S0398 

NO• NO 

3.8 NO NO 30 8.2 

9.2 58 95 

22 28. 18 100 78 

ND 

NO NO NO NO NO 

9;2 11 :32 18 

49 NO 36 690 280 

NO . NO 

NO NO NO NO NO 

2-22 

P36S040A P36S0408 P36S040C 

1.6 1.0 1.4 

.••.. 2.4 

77 NO 6.3 

NO ND 

NO NO NO 

Nil 

63 NO NO 

i9 

NO NO NO 



Parameter 

Arsenic 

Chromium 

Zinc········· 

Lead 

Cadmium 

Nickel 

TRPHs 

ToiiiiPAHs as 
bemo(a)pynmci 

Phenols as 
trichlorophenol 

P36S042A 

6.7 

9.1 

26 

ND 

NO 

ND 

44 

4,100 

6,900 

P36S042B 

••::: •. NO' 

2.9 

4A 

13 

NO 

NO 

32 

1,500 

Table 2-3 (Continued) 
Ecology and Environment, Inc., Screening Results for SoD 

Site 38 Associated Sewer Line 

P36S042C P36S044A P36S044B P36S045A P36S045B 

>NO~ ND 

1.3 2.4 

NO 20 

NO 31 

NO . Ni> 

NO NO 

9.9 100 

NO NO 

NO 

NO 

ND 

NO 

29 

NO 

2-23 

··········No 

NO NO 

30 NO 

NO NO 

64 NO 

NO NO 
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P36S045C P36S046A P36S046B 

ND··········· 

NO 5.1 13 

46 

NO 110 56 

NO NO 5.5 

13 1,300 80 

NO NO NO 
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Table 2-3 (Continued) 
Ecology and Environment, Inc., Screening Results for Soil 

Site 38 Associated Sewer Line 

Parameter P36S048A P36S048B P36S049A P36S049B P36S053A P36S053B P36S054A 

· ... ·Arsenic· 

Chromium 

Lead 

Cadrttiunt 

Nickel 

e;;;~~r·· 

TRPHs 

Tofill PA.fl& aS 
~O(a)~ytell~ 

Phenols as 
trichlorophenol 

Source: E&E, 1992c 

Notes: 

ND 

16 

4o 

79 

9.7 

. 20 

440 

ND 

6,000 

ND 

5.2 

2.5 

ND 

ND 

ND 

.ND< 

25 

ND 

6.4 ND 

12 17 1.8 ND 

12 

88 66 200 40 

4.6 ND ND ND 

85 86 220 67 

ND ND 410,000 ND 

All values are in micrograms per kilogram (pg/kg) except for inorganics, which are in milligrams per kilogram (mg/kg). 
ND Not detected at or above the stated detection limit. 
a Detection limit for specified parameter increased by a factor of 1.15 in this sample. 
(L) Present below stated detection limit. 
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2.3 

27 

ND 

25 

ND 

P36S054B P36S055A P36S055B 

ND 2.0 ND 

ND 70 ND 

ND ND ND 

NO 

25 310 39 

ND ND ND 



"" 

Final Remedial Investigation Report 
NAS Pensacola - Site 38 

Section 2 - Site Description and History 
August 12, 1996 

Table 2-4 
Ecology and Environment, Inc., Screening Results for Groundwater 

Site 38 Associated Sewer Line 

Parameter TW034 TW036 TW038 TW039 TW040 TW042 TW044 TW04S TW046 

Chromium 450 97 47 340 37 . ::·':::·.,:):,:,,.'·.:33 '· 740. 

Zinc 480(8) 260(8) 900(8) 2,300(8) 71(8) 75(8) 86 51(8) 320 

Lead 510 1,700 1,600 2,400 110 93 :·.·No .,,NO 440 

Cadmium 5.2 NO NO 57 NO NO 6.6 NO 63 

Nickel ND ND ND 42 ND ND Nil ND .49 

Copper 730 320 3,600 2,800 30 ND 31 ND 190 

TRPHs:. ND NO NO NO NO NO · ···.:,':·.ND ··.·:·'.· .. ,:,·No 13 ·.·. 

Toluene NO 1.7 NO 13 NO NO NO NO NO 

i,2-DC8 29 17 ND No NO NO. Ni> ND ND 

1,1-0CE NO 19 NO NO NO NO NO NO NO 

t-l,2~DCE ND NO NO NO NO ND NO 10 

1,1-DCA 150 NO NO NO NO NO NO NO NO 

U.t-TCA 20 NO ND NO NO NO NO NO 

TCE 11 NO NO NO NO NO NO NO 21 

PCE ND NO NO NO NO. ND NO ND 

C8 NO NO NO NO 16 NO NO NO NO 

Total PAHs as 180 NO 170 150 NO ND NO NO 
be~(a)pyrene 

Phenols as (L) (L) (L) NO 700 (L) NO NO NO 
trichlorophenol 
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Table 2-4 (Continued) 
Ecology and Environment, Inc., Screening Results for Groundwater 

Site 38 Associated Sewer Line 

Parameter TW048 TW049 TW0 53 TW053D TW0 54 TW0 55 

Chromium 280 ,'.·:·.·.NO:::· 13 

Zinc 120 2,200 170 190 40 75 

·Lead 230 NO 

Cadmium 10 350 NO NO NO NO 

Nickel 41 .No· .. 

Copper 48 1,100 66 62 37 NO 

TRPHs ND ND NO 

Toluene NO NO• NO NO NO NO 

·'t,2~DCB ND NO• NO ND NO 

1,1-0CE NO NO• NO NO NO NO 

t~r;2"bcE ,· NO Nb;:·:,·· 'Ni::f' .. NO 

1,1-0CA NO NO• NO NO NO NO 

·'. i,l;gTCA ND NO• ND Nb 

TCE NO NO• NO NO NO NO 

PCE ND ND .NIJ 

CB NO NO• NO NO NO NO 



Table 2-4 (Continued) 
Ecology and Environment, Inc., Screening Results for Groundwater 

Site 38 Associated Sewer Line 

Parameter 
.· .. · . . . . . 

TolltiPAJts as 
. benro(a)pyreile 

Phenols as 
Trichlorophenol 

Notes: 

TW048 

ND 

TW049 TW0 53 

No••·•···· 

ND ND 

All values are in micrograms per liter (p.g/L) except for inorganics which are in milligrams per liter (mg/L) 
ND Not detected at or above the stated detection limit I, 
a Detection limit for specified parameter increased by a factor of 1.15 in this sample. 
(B) Compound also present in method blank 
(L) Present below stated detection limit 
1,2-DCB 1,2-Dichlorobenzene 
t-1,2-DCE Trans-1,2-dichloroethene 
I-DCA 1,1-Dichloroethane 
1,1,1-TCE 1,1,1-Trichloroethene 
PCE Tetrachloroethene 
CB Chlorobenzene 
1,1-DCE 1,1-Dichloroethene 
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Partial List of Chemicals Used at Building 29/604a in 1966 

Alodine (Chromium:) < • 

Chromium Trioxide (Chromium) 
. . ....... . 

Hydrofluoric Acid< > .•• ··· 

Resin Stripper (Phenol) 

· Sodium Cyanide . 

Sodium Hydroxide 

Source: NEESA, 1983 

Hydrochloric Acid 

~Htric Acid 

Sodium Carbonate 
....... .. . . 

. · S<>ditim. Dichfomate (Chromium) 

Sulfuric Acid 

Around 1970, a much larger plating shop, the southwest extension of Building 604, was 

constructed at the site of Building 29/604a. Appendix B, USEPA's preliminary environmental 

assessment report, provides additional information on Building 604's history. Figure 2-7 shows 

the operations at Building 604. Listed in Table 2-6 are the chemicals and constituents that were 

typically handled, used and could have been released at or from this facility. Hazardous 

materials have been stored in Building 604, on the second floor, since the early 1970s. Types 

of materials stored are listed in Table 2-7. All chemicals designated for separate storage on the 

Consolidated Hazardous Item List (CHIL) were consolidated into one segregated storage area. 

Reportedly, the storage area was reorganized and cleaned up in 1981. Before that time, spills 

and leaks frequently occurred (NEESA, 1983). 

Approximately 30 plating process tanks were present in the Building 604 shop ranging in size 

from 40 gallons to 2,000 gallons. These tanks were drained about once a month. From 1970 

to 1973, discharge was through sewer lines that emptied into Pensacola Bay. After 1973, most 

drain lines were connected to the IWTP; however, NEESA (1983) reports that some of the lines 
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List of Compounds and Substances Observed in Plating Process Area 

Plating Production Line Description 

SilverPiating Line • Extreme north side, running west to 
east, ·1st tloot arid basement. 

Cadmium Plating - Two production lines south of silver line 
running west to east, l st floor and basement 

LeadiTitl and. Zinc Pl~dng (old ~Aver plating line) - Fo~r 
prodllctiOii lines;. south of cadmium line running west to east 

. (west wall to building mid-pohit), most tanks are iiiadive. 

Nickel Plating Area - Six production lines south of lead/tin 
line, west wall 

·.·.· .. . '.. ·. . .. . 

Chrrilltilllll Plate SU'ip; coppet plating; Aluminum Etching 
Lill~s.~ six lilies south Of nickel plating line, north of 
cllrijllllUin platiJ1g 1>11 west wall . . .... 

Chromium Plating and Aluminum Anodizing Lines - six 
lines, south of copper plating, running south to north from 
south wall, west side. 

.. . . . . ···. 

Cleanlng Line.~ East wall, south of cadmium liile and east 
eiiuanee rrom old 6()4 . 

List Observed Hazardo.us Compounds and Substances 
. . ...... . .. 

· Sodium cyanide, silver cyalllde, ))(ltassium cyaiiide, 5odfum 
· · hypocltl()tite. aiid sOdium hydroxide 

Areas of Potential Releases 

cyalliJe pwcess and drag tank:s tt) al4 $i1V~r recov~i-Y ... 
equil'nteitt o~etf)ows arid spills in nott:h we ired baset¥tt 

. •·•·• atea.< Hiiioncatly drained to the cjijli(l~ waste collection 
· $\lritp iri basement ~fore. waste collectioij illd cortdensin• · 

equiplllefit was mstlllled. 

Ammonium nitrate, hydrochloric acid (historical use), 
sodium cyanide, chromium trioxide, sodium hydroxide, and 
cadmium oxide 

Cyanide process and drag tanks (2) and cadmium recovery 
equipment overflows and spills in north weired basement 
area. Historically drained to the cyanide waste collection 
sump in basement before waste collection and condensing 
equipment was installed. 

PD·.68() solvent; PC436E. alkali cl~e;: hYdr()chl~>rle &c;j(J, Spills kd o~~11l()\Vs ill«> ntckel ptaurti .w.eired are~ Ht.. \ •• 
sulfuric acid;. sodium stearate, sil!filim hydroxide; nicker · < truement. Hisf6Jicll! 1.1s~ includes cyiiJli~e ptatjng. for ~ilver ·.··· 
pellet anodes; and ziiic 980 (zinc dip) . . . . . . . arid copper; 

Sodium hydroxide, zinc, nickel sulfamate, boric acid, nickel 
chloride, ammonia stripping solution, sodium dichromate, 
nitric acid, phosphoric acid, and high alkali etching solution 

Spills and overflows into nickel plating weired area in 
basement. Historical use includes cyanide cleaning line. 

Nitnc acid, JKIU~ssi\IQ1 penrtang~nese, plthsphoric acid, Stack $~lit ~lld iyerflows into nickel plating w~ired · crintainnlent 
Magic (proprietary ~lution), ~ydf9Chloric acid, cltrotllill~····. llrea in basement.· · · · 

. trioxide, sulfuric acid, PC436Ecleaner; PO 680 Solvt:nt, 
. zinc oxide,. sodium hydroxide; !IO(lilllll cyanide; (:(}pper .. · ...••.•• > .... 
sulfate, sulfurit>acid, potassiUill JiC't1iJartgnate; sOdiiJlll .•...•...•. · · ... · .. •••••••·•.•·.·•·· 
hydroxide; chronlic. aCid, and copper cyanide 

Chromium trioxide, sulfuric acid, sodium hydroxide, 
chromic acid, aluminum coloring dyes, oxalic acid, acetic 
acid, and nickel acetate 

. . . 

Trichloraethene (historical· 2 tanks removed a few yeats 
ago), PC346EcleaTier .·.· . . 

2·35 

Spills and overflows into south basement areas and to floor 
drainage system. No containment structures were observed. 

... . ... 

Spills from old TCE tanks drained to basement and likely to 
cyariide or acid c;olleeti<ln sumps. · 
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Table 2-6 
List of Compounds and Substances Observed in Plating Process Area 

Plating Production Line Description 

Over$i~ed parts lUIOdizing ·!llld chromium plating; • alodine 
dip, process wasiewaiefswrage aild · evaJ>Oraiors ~ south or 
cleaning on ~st wan, running north to south. to south. wall 
. <Stnlm east quadrant of facility) 

Penthouse: 2nd Floor - hazardous material storage, air 
scrubbers, scrubber cleaner, ventilation and process support 
equipment. 

List Observed Hazardous Compounds and Substances 
·.. . . .. ···.·. . ... ··· .... · .. ·.·.·.· .. ··.· ......... ·.· .. · .... · .... ·.·.·.·.·· . 

. · •. ····~~Iodine, mal1garu~U pllospll~U. hltric ~Cid, ~4-$~£ #l~artel', 
chromic acid; chrofilic trioxide, sOditun atetit'()lllll.te{sodiiltri · 
hydroxide, tul'i:O a#~taglo, Ctu:(Jill¥ acid, s()diulli •. . . . . 

· · fluosilicate; aitd potassium forricyartide; • • 

Areas of Potential Releases 
·.· .. ·. .. . . . ....... ·.. . 

. Spills lliicl overflows into south &aselrient areas >aDd to fiO<tr 
••. ~tai~age $}>stern. No c()niahullent s!ttlctures were observed. 

.. ·· ·.·. ·.·.. ..·· .: ... ·.· .· ....... :::-.::_: __ -_.:. :·.:. :··: . . :..-:·. -:-/·-:-:···· 

NQTE; Wastewate(e\'apo~tor tllllk$ colle~t ail. wastewate~ .·.· .·. 
(including basen~ent fl\llds) ari4 eva¢ rates w~ter to collect ·.·.· ·. . . 
solids and. sludges fot hazardous waste disposal for all areas·· ............ . 
except norili cyanide)i1tes. · · · · · · · · · · · 

Three segregated areas store areas all compounds and 
substances outlined in plating processes above. Cleaner on 
southeast wall is used to wash scrubber filters of substances 
trapped from the plating processes. 
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Visible evidence confirmed interview discussions that the 
scrubber filter washer typically overflows. Discharge 
appears to flow through the exterior wall and down the 
southeast exterior wall to grass area and nearby storm sewer 
drain. Also floor drains under oxidizer, caustic, and poisons 
storage area discharge to the storm sewer system. Lastly, it 
appears that numerous intakes to various scrubbers (most 
noticeably nickel area) are leaking a dark liquid, most likely 
from vapor condensation, and discharging to nearby floor 
drains. 



Potassium cyanide 
Cuprous cyanide 
Sodium cyanide 
Endox 214 

Potassium hydroxide 
Turco etchant TFE-9H 

Niplex nickel stripper 
Nickel sulfate 
Alcor 571 sealer 
Potassium sodium tartrate (Rochelle salts) 
Sodium carbonate 
Sodium thiocyanate 
Potassium chromate 
Potassium iodine 
Potassium carbonate 
Ammonium hydroxide 
Sodium nitrate 
Sodium chloride 
Ammonium thiosulfate 
Rhoco zoxl cad. Add. Prent 

Sodium thiosulfate 
Sodium stannate 
Iron chloride (Ferric) solution 
Mercury chloride 
Nickel carbonate 
Cupric carbonate 
Cupric sulfate 
Ammonium bifluoride 
Sulfamix wetting agent 
Sulfonic N-95 
Calcium sulfate 
Magnesium carbonate 
Sodium chromate 
Sodium nitrite 
Ammonium thiocyanate 
Sulfamic acid 
Sodium acetate 
Sodium dichromate 
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Hazardous Materials Stored in Building 609 

·.·· Area 1 Code D Cyllliides ·.·. 

Barium cyanide 
Alumon 
Silver Cyanide 

Area.2.COde C l)ryStorage 

Sodium hydroxide 

Lime 
Parco lubrite solution 
Parkerize solution 
Unichrome 80 salts 
Sodium dichromate 
Nickel chloride 
Copper sulfate 
Sulfamic acid 
Plastic coating compound (thermocote) 
Lead fluoborate 
Tin fluoborate 
Cadium brightener 
Cadmium oxide 

Area 3 Code B General Storage (Cage) 

Acetic acid 
Oxalic acid 
Ammonium chloride 
Calcium fluoride 
Nickel chloride 
Boric acid 
Sulfuric inhibitor 
Hydrochloric inhibitor 
Ammonium sulfide 
Ferrous sulfate 
Zinc chloride 
Barium carbonate 
Stannous sulfate 
Antimony oxide 
Urea 
Ammonium citrate 
Nickel acetate 
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Table 2-7 
Hazardous Materials Stored in Building 609 

Smutgo-4 
Hydrogen peroxide 
Endox 114 
Actane 821 
Enstrip NP-1 

Hydraulic fluid, preservative 

Fluoboric acid 
Phosphoric acid 
Hydrofluoric acid 
Hydrochloric acid 

Nitrogen gas, cylinders 

Trichloroethane, drums 

Fumetrol 101 
Alodine 1200 
Ammonium nitrate 
Unichrome-65 

Thichlorethane-aero 
Spraylat maskant 
Organoceram maskant 
Solvent, cleaning compound 
Trichloroethane, gal. cans 

Nickel neutral 
LHE cadmium 
Nickel special 

·- ··.·· .. ·.. . 

Area to cOcle p SeParate St~nge 

Enstrip NP-2 
Smutgo-2 
Turco alclean 
Sodium stannate 
Electrocleaner 

Irridite-15 

Nitric acid 
Sulfuric acid 
Corrosion remod comp. 

.···Area·"7••Code.N;U~· v;··w; •. Compressed Gas• 

Lube oil, VVL-800 general 

. Area. !J Code B. Genetal Storage 

Exthox-980 
Ebonoi-C 
Chromic acid 
Econo chrome-40 

Area l2 Code G Flaimnable5 

Unichrome rackcoat 
Stopoff lacquer 
Lacquer reducer 
Ethyl alcohol 

·· Selectron ChemicalS 

Activator 1 
Activator 2 
Activator 3 
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may not have been connected to the IWTP unti11979, and untreated liquid waste may have been 

unintentionally discharged to Pensacola Bay. According to an interview with Frank Stewart, 

Environmental Engineer for NADEP, work on the storm sewer lines·from Building 604 around 

1985 found that the line leading to Outfall 1 at Site 2 had not been sufficiently plugged or 

diverted and that liquid waste from the facility may have been unintentionally discharged up until 

this time. 

2.3.2 Building 604--Previous Investigations 

ABB Investigation - UST 6048 

ABB Environmental Services investigated an underground storage tank (UST) next to 

Building 604 (See Figure 2-2 [ABB, 1992]). Twelve soil borings were advanced and completed 

as monitoring wells. Soil samples were not analyzed in a laboratory, but groundwater samples 

were collected and analyzed. Detected parameters include cadmium, lead, TRPH, naphthalene, 

and volatile organic compounds (VOCs) including vinyl chloride, TCE, and PCE (ABB, 1992). 

These analytical results are provided in Appendix C. 

2.4 Other Facilities 

2.4.1 Building 38 Description and History 

Building 38 houses Port Operations. Large bays in the building are used to maintain small 

boats. Shop areas and office space are in the facility. Before Port Operations moved there, the 

building was a machine shop for the NADEP. Sheet metal, carpentry, and welding shops were 

in the building during this time frame. According to engineering drawings in Building 44, 

Building 38 was built in 1882. The area surrounding the facility is paved with concrete and 

asphalt. Building 38a was used to·maintain industrial instruments. No previous investigations 

have occurred at Building 38. 
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2.4.2 Building 636 Description and History 

Building 636 was constructed in approximately 1940 to serve as a laundry and dry cleaning 

facility. The dry cleaning unit was in the southeast part of the building. The facility served as 

a laundry until approximately 1970, when it was converted to office space. At the time of the 

USEPA investigation, the building was closed. No previous investigations have occurred at 

Building 636. 

2.4.3 Sanitary and Storm Sewer Drainage Systems 

Sanitary and storm sewer drainage systems near Site 38 are shown on Figures 2-8 and 2-9. 

Historically, industrial waste from Buildings 71, 72, 49, and 604 were discharged via the storm 

drainage system to Pensacola Bay prior to completion of the IWTP line in 1973. No previous 

investigations of the storm drainage system have occurred. Sanitary waste from these facilities 

was discharged to the bay prior to the 1940s when it was routed to the sanitary sewer treatment 

plant. 
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NAS Pensacola is in the Gulf Coast lowlands on a peninsula bounded by Pensacola Bay to the 

south and east and Bayou Grande to the north. The main topographic feature is a bluff 

paralleling the southern and eastern shorelines of the peninsula. Landward of the bluff is a 

gently rolling upland with elevations up to 40 feet above mean sea level (msl) (U.S. Geological 

Survey [USGS], 1970alb). In the eastern part of the base, a low and nearly level marine terrace 

lies east of the bluff with elevations of approximately 5 feet or less above msl, constituting the 

areas of the former Chevalier Field and Magazine Point. 

Sandy soils typify the NAS Pensacola area. Consequently, most rainfall infiltrates directly into 

the subsurface, resulting in few natural streams. Streams on base generally are man-made and 

channelized. Numerous natural wetlands occur in low-lying areas. 

3.2 Stratigraphy and Hydrogeology 

Stratigraphy beneath the Florida Panhandle generally consists of Quaternary marine terrace and 

fluvial deposits, underlain by a thick sequence of interlayered fine-grained clastic deposits and 

carbonate strata of Tertiary age (SEGS, 1986). Three main regional hydrogeologic units have 

been described within this stratigraphic column (in descending order): the Surficial/Sand-and

Gravel Aquifer, the Intermediate System, and the Floridan Aquifer System. Figure 3-1 provides 

a generalized cross section of these hydrogeologic units in northwest Florida. 

Surficial/Sand-and-Gravel Aquifer 

The Surficial Aquifer, comprising primarily unconsolidated siliciclastic sediments, is 

approximately 300 feet thick at NAS Pensacola. These sediments belong to undifferentiated 

Pleistocene-Holocene terrace deposits, the Pliocene Citronelle formation, and underlying 

Miocene 
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coarse clastics (Wilkins et al., 1985). West of the Choctawhatchee River in northwest Florida, 

the Surficial Aquifer is referred to as the Sand-and-Gravel Aquifer, and is a major source of 

drinking water (SEGS, 1986). The FDEP's classification of the surficial aquifer is G-1; the 

USEP A classification is IIA. Because the Sand-and-Gravel Aquifer is the uppermost unit 

contiguous with land surface and receives recharge through direct infiltration, it is susceptible 

to contamination from surface activities. Near NAS Pensacola, the unit has been subdivided into 

three distinct zones based on hydrogeologic differences (in descending order): the surficial zone, 

the low permeability zone, and the main producing zone (Wilkins et al., 1985). This 

investigation focuses on the upper (shallow depth) and basal (intermediate depth) portions of the 

surficial zone. Figure 3-2, a generalized cross section of the Sand-and-Gravel Aquifer produced 

by Geraghty and Miller (G&M, 1984) illustrates the stratigraphic relationship of these zones. 

Swficial Zone 

The surficial zone is contiguous with land surface and contains groundwater under water table 

or perched conditions. At NAS Pensacola, the surficial zone is approximately 40 to 60 feet 

thick and is generally composed of a poorly graded quartz sand (G&M, 1984 and 1986). 

Beneath the western side of the base, a substantial stratum of sand with abundant organic matter 

occurs within the zone and pinches out to the east. Depth to groundwater ranges from 0 to 

20 feet, depending on ground surface elevation. Aquifer tests have yielded high hydraulic 

conductivities, on the order of 10+1 to 10+2 feet/day (ft/day) (E&E, 1990). The lower contact 

with the low permeability zone is transitional, resulting in a fining downward sequence in the 

lower portion of the surficial zone proper. Generally, this transitional zone, is thicker to the 

west, and thins to the east. This increased clay content in the transition from surficial to the low 

permeability zone is responsible for the lower hydraulic conductivities that have been measured 

in the base of the surficial zone. Shallow groundwater flow in the surficial zone is generally 

influenced by topography, usually flowing toward and discharging to the nearest surface water 

body. 
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The low permeability zone underlies the surficial zone and is characterized by clay and silt -sized 

sediments. At NAS Pensacola, this zone comprises gray to blue-gray sandy and silty marine 

clay with some shell fragments and clayey sands, with total thickness ranging from 8 to 40 feet 

(G&M, 1984 and 1986). The upper contact is transitional with the overlying surficial zone; 

however, the top of the low permeability zone is marked by the first occurrence of a stiff 

blue-gray clay. Studies at NAS Pensacola indicate the low permeability zone is continuous 

beneath the air station .. Hydraulic conductivities of the low permeability zone are much lower 

than the overlying surficial zone, ranging between the orders of 1()-4 feet/day for clays and 

10+o feet/day for clayey sands (G&M, 1986). Hence, the low permeability zone acts as a 

confining or semiconfining layer to inhibit groundwater flow between the overlying surficial and 

underlying main producing zone. 

Main Producing Zone 

The main producing zone underlies the low permeability zone and constitutes the bottom portion 

of the Sand-and-Gravel Aquifer. Regionally, depth to the top of the zone ranges from 60 to 

120 feet. The zone is composed of sand and gravel with thin beds of silt and clay, and is 

estimated to be approximately 300 feet thick at NAS Pensacola. Of the three zones in the 

Sand-and-Gravel Aquifer, this one is generally the most permeable and is the principal source 

of water supply for the Pensacola area (Wilkins et al., 1985). Groundwater in this zone 

generally is confined. It recharges primarily north of southern Escambia County and is 

supplemented by leakage in the northern parts of the county, where it is present at the surface. 

Regional groundwater flows generally east toward Pensacola Bay and south toward the Gulf of 

Mexico. Three supply wells at NAS Pensacola produce water from this zone; however, they 

are used only as an emergency supplement to the base water supply, to irrigate the base golf 

course, and for fire protection due to the water's high iron content (G&M, 1984 and 1986). For 

potable water, NAS Pensacola depends on offsite water provided from main producing zone 

wells at Corry Field, approximately three miles to the north. 
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Intermediate System 

The Intermediate System, a regionally and vertically extensive, laterally persistent hydrologic 

unit, underlies the Surficial/Sand-and-Gravel Aquifer. The system is comprised of fme-grained 

clastic units of Miocene age (Pensacola Clay, Alum Bluff Group) that lie beneath coarse clastics 

of the overlying Sand-and-Gravel Aquifer. In the NAS Pensacola vicinity, depth to the top of 

the unit is approximately 300 feet, with a thickness of approximately 1, 100 feet (yY ilkins et al. , 

1985; SEGS, 1986). The system is regionally characterized by poor to non-water-bearing 

conditions. Permeabilities are much lower than those of the overlying Sand-and-Gravel Aquifer 

and the underlying Floridan Aquifer System, and consequently the system functions as a 

confining unit for the underlying Floridan Aquifer System (SEGS, 1986). 

Floridan Aquifer System 

The Floridan Aquifer System underlies the Intermediate System at an approximate depth of 

1,400 feet in the NAS Pensacola area. The unit is predominantly limestone, but is separated into 

upper and lower units by a significant clay layer called the Bucatunna Clay (see Figure 3-1). 

Groundwater within the Floridan System is highly mineralized in the area of NAS Pensacola and 

is not used for water supply (yvagner et al., 1984). However, groundwater from the Upper 

Floridan Aquifer is used for water supply approximately 25 miles east of NAS Pensacola. 

3.3 Ecological Setting 

3.3.1 Regional Ecological Setting 

According to Wolfe et al. (1988), the Florida Panhandle has a wide variety of surface waters 

and physiographic regions, leading to an ecological diversity found in few other areas of the 

United States. Watersheds of the panhandle support a diverse array of habitats and vegetative 

communities. Bottom land hardwoods predominate in river floodplains and pines, mixed with 

a variety of other shrubs, prevail in upland areas. Wetlands are prevalent along the coastal 

fringe and river floodplains. Barrier islands support dune vegetation communities and salt 
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marshes. Bays supporting seagrass meadows and oyster reefs are present in intertidal and 

subtidal areas. 

Seven major rivers in the region discharge into seven bar-built estuaries formed at the mouths 

of the rivers. The Florida Panhandle is a crossroads where animals and plants from the Gulf 

Coastal Plain reach their eastward distributional limits, and where many northern species reach 

their southern limits. Many peninsular Florida species are also distributed there. Due to the 

wet temperate climate of the region, the panhandle area may support the highest diversity of 

species of any other similar-size territory in the U.S. 

The high annual rainfall and low, gently sloping terrain create numerous wetlands in the region. 

Bogs, swamps, marshes, wet prairies, and wet flatwoods provide a diversity of wetland types 

supporting a wide variety of flora and fauna. Terrestrial vegetation includes open pine woods 

and hardwood forests; most are second-growth forests of pines and encroaching hardwoods. 

The Florida Panhandle's estuaries and nearshore marine habitats are some of the greatest natural 

and economic assets of the region. Important commercial organisms (such as oysters and fish) 

abound in these areas and contribute to the region's economy. Coastal saltmarsh habitats 

provide critical nursery, feeding, and refuge for these important commercial species. Seagrass 

beds within estuaries also are vital to the seafood industry. 

3.3.2 Ecological Setting at NAS Pensacola 

NAS Pensacola, which occupies approximately 5,800 acres, is bounded by Bayou Grande to the 

north and Pensacola Bay to the east and south. To the west, the installation transitions to less 

developed swampy lowlands. NAS Pensacola's eastern portion is largely developed, with 

military and industrial facilities and historical/cultural sites. Most of the installation's activities 

are on the eastern side of the base. The less developed west side of the base has approximately 

3,500 acres of natural or seminatural beaches, forests, and wetlands. 
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NAS Pensacola is the setting for numerous aquatic and terrestrial habitats, from coastal strand 

and estuarine environments along the bay and bayou to inland pine flatwood communities. 

Wetland environments include a broad spectrum of both estuarine and palustrine varieties, as 

well as various disturbed habitats, many in states of recovery as they undergo reforestation or 

return to their natural condition. 

Vegetation Communities 

NAS Pensacola natural vegetation communities fall into several broad categories: (1) coastal 

dune scrub communities, (2) pine flatwoods communities, (3) hardwood/pine communities, 

(4) sand pine scrub communities, (5) bay swamps, (6) freshwater marshes, and (7) estuarine 

coastal marshes (USFWS, 1987). Coastal dune scrub communities are associated with shorelines 

subject to high-energy waves. The vegetation consists of salt-tolerant plants able to establish 

themselves in shifting sands. Pine flatwood communities in coastal lowlands are characterized 

by trees that can tolerate various soil moisture conditions. Tree species in flatwood communities 

are short, with a wide variety of small shrubs and herbaceous plants in the understory. 

Hardwood/pine communities are a highly diverse mixture of hardwood trees and pines. Sand 

pine scrub communities on well-drained sandy soil contain sand pines, oaks, and various shrubs. 

Bay swamps are wetlands with titi and cypress swamps known to contain permanent standing 

water and high accumulations of organic peat. Freshwater marshes occur as 

grass/sedge/rush/herb communities in areas with high soil saturation or standing water. 

Estuarine coastal marshes, including salt marshes, occur along low-energy shorelines and in tidal 

bayous (USFWS, 1987). 

Wildlife 

NAS Pensacola habitats provide potential ranges for a wide variety of animal life such as deer, 

squirrel, opossum, raccoon, fox, beaver, and bobcat. The station's beaches serve as resting, 

feeding, and nesting areas for various shorebirds. Ospreys have been observed nesting along 

undeveloped shoreline areas of the Big Lagoon, southeast of the Forrest Sherman Airfield. 
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Numerous small mammals, amphibians, and reptiles also inhabit the base. The coastal marsh, 

submerged grass bed, and shallow water habitats at NAS Pensacola help support fishery 

communities within the Pensacola Bay estuarine complex. Approximately 180 species of bony 

fishes form the basis of the Pensacola Bay fish community (USFWS, 1987). 

Threatened and Endangered Species 

Appendix A of the Comprehensive Natural Resources Management Plan for NAS Pensacola and 

Outlying Field Bronson (USFWS, 1987) lists the rare, threatened, and endangered species that 

may be found within NAS Pensacola boundaries. E/A&H investigations of different areas of 

NAS Pensacola have identified osprey, great blue heron (as well as other shorebirds), alligator 

snapping turtle, Godfrey's golden aster, Carolina lilaeopsis, white-top pitcher plant, and 

narrow-leaved sundew. All are considered rare or endangered for Escambia County, Florida, 

by the Florida Natural Areas Inventory (1995). 

3.4 Area Climate 

The Pensacola area has a mild, subtropical climate with average annual temperature ranging 

from 55°F in the winter to 81 op in the summer. Daily temperatures can be more extreme, 

ranging from less than 7°F in the winter to more than 102°F in the summer. Thunderstorms, 

which occur on approximately half the summer days, can cause a precipitous drop in temperature 

of 10 to 20 degrees in a matter of minutes (E&E, 1992a). 

November is the driest month of the year, with an average rainfall of 3.2 inches, based on 

climatological data from 1962 to 1991. Rainfall averages approximately 60 inches a year, with 

the highest amounts in July and August when thunderstorms occur almost daily. Thunderstorms 

resulting in 3 to 4 inches of rain in an hour are common. Rainfall is lowest during spring and 

fall (4 inches average per month). In general, spring and fall rains are less intense, last longer, 

and produce less surface runoff, but higher rates of infiltration and net recharge (E&E, 1992a). 
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Winds, which prevail from the north during the winter and the south during the summer, are 

generally moderate in velocity, except during thunderstorms. A difference in the ocean-land 

temperature produces the sea-breeze effect, a daily clockwise rotation in the surface wind 

direction near the coast. Hurricanes and tornadoes can substantially damage the nearshore 

environment. Since 1980, eight hurricanes have passed within 50 miles of Pensacola, the most 

recent being Hurricanes Erin and Opal in August and October 1995, respectively. 
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Aerial photographs from 1951 to 1991 were examined during the Site 38 preliminary field 

investigation. Review of the photographs did not indicate any potential environmental impacts 

to the site. Physical changes to the area were noted, but the building configuration remained 

basically unchanged. 

Photographs from 1951 show a roadway extending from Building 71 across South Avenue to 

north of Building 45. Photographs from 1970 show traces of the construction of the IWTP 

sewer line near Buildings 71 and 72. Photographs from 1981 and 1986 show that the area 

around Buildings 71 and 604 was repaved. The roadways and parking appear as the present 

configuration with South A venue as the main roadway. The roadway shown in the 1951 

photograph i~ now part of the parking lot between Buildings 604 and 45. Photographs from 

1991 show material stored in the storage yard; however, the scale is too small to identify them. 

4.2 Site Reconnaissance 

A visual reconnaissance of Buildings 71 and 49 was conducted on July 7, 1993. A stained area 

at the southwest comer of the northern building section was noted as a possible release site. All 

drainage trenches were inspected for sediment accumulation for potential sampling locations, but 

insufficient quantities of sediment were observed. The observations of the site survey are 

summarized below. Building 71 was demolished in September and October of 1993. Currently, 

the site where Building 71 stood is being used by MWR for parking large moving trucks. 

4.2.1 Inside Building 71 

Building 71 was a steel frame structure with metal siding and a concrete slab foundation. The 

building was divided into a northern and southern section by a concrete block wall. The 

concrete floor in both sections was etched, probably due to numerous acid spills. As described 
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in Section 2, solvents and solutions were allowed to spill onto the surface and flow into the 

drainage trenches during stripping. 

Northern Half 

The northern half of the building was basically an open area with large hangar doors at the east 

and west ends. Small rooms at the northern end of the open area were bathrooms and showers, 

offices, and supply areas. Curbs forming six bays along the central dividing wall and a berm 

labeled "flammable storage" were in the northeast comer of the open area. 

The floor of the flammable storage area appeared stained and the southwest comer of the 

northern section was stained with a tar-like substance that apparently had dripped from piping 

attached to the central dividing wall. Phenol was detected when the ambient air at the pipe 

opening was tested by Draeger tube. 

Three parallel drainage trenches trended east-west in the floor. The floor slab was inclined 

toward the drains. Insufficient sediment accumulation for sampling was noted in the trenches. 

No staining, pitting, or etching of the concrete in the trenches was observed. 

Southern Half 

The southern half of the building had an upper level across the southern end that was constructed 

of wood. Its function was not determined. Hangar doors were at the east and west ends, but 

the doors on the east end were blocked by two large vats and a small cinder block room which 

had been added to the northeast comer of the southern section. 

A drainage trench trending east-west in front of the vats discharged through a drainage trench 

in the center of the south wall. This is one outlet where waste solutions were likely discharged 

into the bay. This outlet was connected to the IWTP sewer line in 1971. 
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Tanks, with an estimated volume of 500 gallons, were along the east and south walls of the 

southern section. These tanks emitted a strong odor; however, a photoionization detected (PID) 

survey did not indicate VOC vapors at more than twice reference concentrations in the open 

room or from the tanks. Some tanks were labeled "chromic acid," "paint stripping," ~d "epoxy 

paint stripping. " 

A 1,000-gallon tank with a heating element in the bottom was mounted in a subfloor vault near 

the east center of the south section. A second unit just west of this tank had a lid with a 

counterbalance. Both tanks had a catwalk around them for passage over the subfloor vault, 

which was estimated to be 5 feet deep. No drains were visible from above; however, the 

subfloor vault was not entered to determine if drains extended from the base of the tanks. 

Along the central dividing wall several curbs were likely footings for additional vats. Piping 

along the dividing wall was also likely part of the stripping system. 

Several old packages of C rations, first-aid kits, and parachutes were observed in the west 

central area of the southern section. Green fluorescent rescue dye from a parachute pack had 

apparently discharged in the building and had drained into the vault near the central tanks. 

4.2.2 Building 71 West Yard 

The yard west of former Building 71 is covered by 8 to 12 inches of concrete which appeared 

moderately etched, possibly due to natural weathering. In the storage yard, two drainage 

trenches trend north-south and parallel most of the building. One drainage trench paralleled 

Building 49 and emptied into the north end of the north-south drainage trench closest to 

Building 71. The two main drainage trenches in the yard discharged to a fourth east-west 

trending trench along the southern end of the yard. The trenches were grated and, therefore, 

were not protected from storm water runoff. 
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The trench system discharged into two sediment traps at the south end of the yard that emptied 

to the bay until 1971, when the IWTP gravity lines were installed along the south side of 

Building 71. The trenches and traps contained insufficient sediment for sampling. 

4.2.3 Building 49 

Building 49 is at the north end of the west yard and was empty during the site walkover. The 

building is a single-story wood frame on a concrete slab. The main area apparently was a shop; 

offices occupied the rest of the building. The shop area at the southeast building comer opened 

to the yard; the two areas were connected by a ramp from the building to the concrete surface 

of the yard. The wooden shop floor had rotted, showing the concrete slab below and a concrete:

lined sump about 2.5 feet deep at the southeast comer. The condition of the sump could not be 

determined by visual inspection during the site visit. The northernmost east-west drainage trench 

of the yard was at the bottom of the ramp. 

4.2.4 IWTP Sewer Line 

Visual inspection of the IWTP sewer line was not attempted. As detailed in Section 2, 

telespection of the IWTP sewer line was performed in 1987, and groundwater was observed to 

be infiltrating the sewer line. The sewer line was located forE/ A&H by the engineering section 

of NAS Pensacola PWC. An 8-foot long section of the force-main line was exposed during fuel 

line construction in this area. The line was a 10-inch diameter steel pipe in good condition. 

4.2.5 Building 604 

USEPA completed a Preliminary Environmental Assessment Report in February 1995 to 

determine if Building 604 had sustained any environmental impact and to generate 

recommendations for transition to the Installation Restoration Program (IRP). The report is 

included in Appendix B. Investigation of Building 604 was recommended and completed as part 

of the RI for Site 38 by the USEPA in September and October 1996. 
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The CSS was conducted to determine past and present site activities related to known or 

suspected releases of contamination to the environment. In addition, the CSS was conducted to 

delineate areas that might be former or present sources of contamination. 

Components of the contaminant source survey included: 

• Review of previously reported site history 

• Review of available documents and records of site contamination. 

• Interviews with current and former NAS Pensacola employees who worked onsite. 

• Review of surrounding site activities which could possibly impact the site. 

It should be noted that because the original study area for Site 38 was predominantly centered 

around Building 71, many components of the CSS and field screening surveys were not 

performed in the Building 604 study area. Available information can be found in the USEP A 

report in Appendix B. References to Site 38 in the following subsections refer to the original 

site area, Building 71. 

4.3.1 Interview- Ed Pike 

Ed Pike, who worked in Building 71 during part of the stripping operations, was later assigned 

to the NAS Hazardous Waste/Material Management office. The following narrative is from 

notes of the interview with Mr. Pike (Pike, 1993). 

Building 71 

The northern half of the building and the west yard were used for aircraft paint stripping. The 

southern half was used to clean aircraft parts. After NADEP moved from Building 71 in 1976, 

the northern half of the structure was used to store hazardous waste (1981 to 1989). The 

southern half stored survival materials and medical department books or records. 
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The northern section of Building 71 was modified for hazardous waste storage when six drum 

storage bays were constructed along the central dividing wall. In 1989, the northern half was 

clean-closed under RCRA (EnSafe, 1989). RCRA closure was not required on the southern half 

of the building since hazardous wastes were not stored there. 

Building 49 

This area was used in the stripping operations but Mr. Pike did not know its exact function. 

Empty drums were reportedly stored in Building 49 when Building 71 was used for hazardous 

waste storage. Mr. Pike believed the wooden floor was underlain by concrete, which was 

verified by reconnaissance. A concrete sump was also present at the southeast comer of the 

building. 

Mr. Pike recalled two tanks at the northwest comer of Building 71. One stored paint stripper; 

the second tank's contents were unknown. 

4.3.2 Interview - Frank Stewart 

The following narrative is from the interview with Frank Stewart, who worked in Building 71 

during the stripping operations (Stewart, 1993). Three solvents were generally used in the 

stripping process: 

• Methylene chloride-based phenolic stripper 

• Heated tank type material (Mr. Stewart did not know the substances used in the heat 

bath.) 

• Acrylic strippers, amino activated, methylene chloride-based 
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Operations in Building 71 included aircraft and parts stripping, chromic acid processes, and 

surface treatment for aluminum. Mr. Stewart worked with the acids, which he stated had etched 

the concrete floor. He also said that the entire floor of Building 71 and the west yard were 

completely covered with concrete during the entire operation of the building. Mr. Stewart 

commented that paints were lead-based and that cadmium may have been stripped from aircraft 

parts. In addition, above ground tanks, which were previously north-northwest of Building 71, 

were removed approximately six years ago (approximately 1988). 

Building 104/44, east of Building 71, contained an old steam cleaning operation and a paint 

booth at the northwest comer of the building. This building currently stores durable domestic 

goods. 

4.3.3 Building 604 Underground Storage Tank 

Mr. Mark Spitznagle provided information concerning the UST at Building 604. Originally, 

Building 604 was a dirigible hangar. The southern area of the building was used as a landing 

gear shop for several decades. Operations required cleaning parts and equipment with solvents 

from the UST, which was just outside the door on the south side of the building (Figure 4-1). 

Reportedly, solvent was hand-pumped from the UST into 5-gallon buckets and carried inside the 

building. The solvent was poured into squirt bottles for daily use in the landing gear shop. 

4.4 Habitat and Biota Survey 

Site 38 is almost completely covered by asphalt or concrete and is in an industrialized area of 

the base, precluding terrestrial habitat and vegetated communities. Pensacola Bay is 

approximately 50 feet south of the Building 71 area and is the only surface water body adjacent 

to Site 38. This section of Pensacola Bay is being investigated under the Site 2 Rl; therefore, 

the habitat and biota survey and any potential impact to ecological resources in the adjacent 

surface water body will be discussed in that report. 
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Site 38 was systematically surveyed to identify areas emitting contaminants to the atmosphere. 

The results of these surveys were used to target soil boring and monitoring well locations. Two 

techniques were used. 

• Emissions of VOCs and radiation into the atmosphere were surveyed to screen for 

surface or near-surface contamination. 

• Soil-gas and groundwater screening surveys were used to assess soil and groundwater 

contamination. 

The results of the screening surveys are qualitative interpretations of field conditions and do not 

replace laboratory analyses of soil and groundwater samples. These screening techniques do not 

assess the presence of nonvolatile or nonradioactive contaminants such as heavy metals and 

pesticides. 

4.5.1 Grid System 

E/ A&H personnel superimposed a 50-foot by 50-foot grid over the Building 71 area in 

May 1993 (Figure 4-2) using standard survey methods. Baselines were established along the 

north and west site boundaries. Interior points were surveyed relative to the baselines, except 

inside Building 71, which was condemned. Additional locations were added at 25-foot grid 

nodes around locations where analysis indicated total volatile hydrocarbons above 25 #Lg/L or 

a single chlorinated hydrocarbon compound above 10 #Lg/L. 

4.5.2 Surface Volatile Emissions Survey 

A surface volatile emissions survey was conducted across Site 38 on July 17, 1993. 

Measurements were collected at each of the 50-foot grid nodes. The 50-foot grid did not extend 
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inside Building 71; however, biased points were measured during site reconnaissance inside the 

building. 

A Photovac MicroTIP PID was used to measure organic vapor concentrations at each station at 

approximately 1 inch and at 3 feet above the ground surface. Volatile emissions above reference 

concentrations were not measured at any sampling locations. PID responses were less than 

1 part per million (ppm) and were similar to general reference concentrations in the area. 

4.5.3 Radiation Survey 

A radiation survey was conducted by screening for radium-226 on July 16, 1993. Readings 

were collected at the same stations and heights as the surface emissions survey. Gamma 

emissions were screened with a Victoreen 190 "pancake" radiation meter and collected at each 

station over 30-second cumulative intervals for each height. Table 4-1 summarizes the radiation 

screening results. The radiation concentrations ranged from 2 to 11 micro-REMs (Roentgen 

equivalent man) per hour (#LR/h). The readings do not vary greatly across the site, suggestive 

of general background conditions. 

4.5.4 Soil-Gas Survey 

Target Environmental Services, Inc. completed a soil-gas survey of the Building 71 area of 

Site 38 in June and July 1993. Data collected under this survey were classified as Data Quality 

Objective (DQO) Level II. The soil-gas report for Site 38 is presented in Appendix D. 

Soil-gas samples were collected from a plunger-driven hole in the soil through a probe and 

tubing. Samples were collected to within 6 inches of the water table. The depth to water was 

measured at various stations throughout the site either by observing a moisture mark on the 

retrieved plunger bar or by noting water filling the clear intake hose upon application of suction. 

Groundwater was typically encountered 5 to 7 feet bls. 
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Table 4-1 
Radiation Survey Results 07/16/93 

Point 

658 

629 

:.····'ti43 ..... 

630 

647 

644 

646 

656 

623 

680 

679 

642 

642E 

641 

641S 

640 

661 

. 639 

662 

663 

638 

~tRihr 
@ 3 inches 

3 

3 

3 

3.5 

3 

5 

3.5 

3 

4.5 

5 

3 

5 

4 

I'Rfhr 
@ 3 feet 

3 

3.5 

3 

3.5 

3 

5 

4 

4 

3 

4 

3 

4 

4 

4 

3 

4 

3 
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Point 

654 

657 

628 

650 

651 

655 

665 

.·· 637 

666 

636. 

667 

668 

635 

633 

669 

670 
626:············· 

627E 

I'Rfhr 
@ 3 inches 

3 

2.5 

5 

3 

3 

4 

3 

3 

4 

3.5 

3 

8 

~tRihr 
@ 3 feet 

·.··3 

2 

3 

2.5 

4 

4 

3 

5 

3 

3 

3 

4 

3.5 

4 

4 

8 

3 

3 

5 
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Table 4-1 
Radiation Survey Results 07/16/93 

,dUbr "Rihr /LR/hr ,dUbr 
Point @ 3 inches @ 3 feet Point @ 3 inches @ 3 feet 

3 

624S 4 3 671 4 4 

676 

625 8 8 620N 7 5 

5 

624 4 4 615 7 7 

673 

617 5 5 613 6 5 

675 5 .····612 9 

618 6 5 611 11 9 

619 5 5 610 9. 

620E 5 5 609 6 5 

620 5 4 608 

677 7 5 607 5 5 

678 5 4 606 s•··· 

603 5.5 5 605 6 5 

602 6 5 604 

601 6 5 
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To assess the accuracy and representativeness of the soil-gas survey, field quality assurance/ 

quality control (QA/QC) samples were collected, including a field duplicate and equipment 

rinsate sample for every 20 samples. A field control blank was collected for every 10 samples, 

as well as at the beginning and end of the day. The field control samples were labeled 

Sample B600 through B609; equipment rinsate blanks collected during groundwater sampling 

were labeled WB600 and WB601. 

The soil-gas and QA/QC samples were analyzed with a portable gas chromatograph (GC) in the 

E/ A&H field trailer the same day they were collected. Samples were analyzed using electron 

.capture detection (ECD) and flame ionization detection (FID) for the targeted chlorinated and 

petroleum VOCs listed below. 

GC/ECD Chlorinated Compounds: 

1, 1-Dichloroethy lene ( 1, 1-DCE) 

cis- and trans- 1,2-Dichloroethene (c-1,2-DCE and t-1,2-DCE) 

1, 1-Dichloroethane (1 ,1-DCA) 

1,1, 1-Trichloroethane (1, 1,1-TCA) 

1, 1 ,2-Trichloroethane ( 1, 1 ,2-TCA) 

Trichloroethylene (TCE) 

Tetrachloroethylene (PCE) 

Methylene chloride (CH2Cl2) 

Chloroform (CHC13) 

Carbon tetrachloride (CC14) 
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Vinyl chloride 
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Seventy-one soil-gas samples were collected in the Building 71 area (Figure 4-1). Because they 

were not collected directly under the building, the actual shape of any soil-gas plume may not 

r be fully represented. Sampling depths ranged from 2 to 4 feet due to a shallow water table; 

sample locations corresponded to the 50-foot grid superimposed over the site. After review of 

the initial data, additional soil-gas sampling locations were added at 25-foot nodal points. 

Soil-Gas Results 

GC/FID analysis indicated the presence of total benzene, toluene, ethylbenzene and xylenes 

(BTEX) and total volatile gases in the vadose zone. The reported concentrations of BTEX 

ranged from 1.0 p.g/L to 5.0 p.g/L with the mean concentration of 2.8 p.g/L. Total volatile 

hydrocarbons ranged from 12 p.g/L to 1,553 p.g/L with a mean concentration of 125 p.g/L 

(Target, 1993). 

The extent of the total volatiles is shown on the isoconcentration (isocon) map presented in 

Figure 4-3. The higher concentrations were apparently associated with trenches in the west 

yard. 
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The GC/ECD analysis indicated the presence of nine chlorinated hydrocarbons and two other 

hydrocarbon compounds. Table 4-2 lists these compounds and their range and mean 

concentrations. The chlorinated compounds TCE, PCE, 1, 1-DCE, and 1,1, 1-TCA were detected 

at more than half of the 71 sampling locations. 

The plume distribution of these compounds was mostly limited to the west yard, similar to the 

distribution of BTEX and total volatile hydrocarbons, except for 1,1,1-TCA, which had a 

broader distribution. 

Groundwater Results 

Groundwater field screening samples were collected at selected grid nodes where analysis 

indicated total volatile hydrocarbons above 25 p.g/L or a single chlorinated hydrocarbon 

, l compound above 10 p.g/L. These samples, which were analyzed in the same manner as soil-gas 

samples, are summarized in Table 4-3 and presented in the Target report in Appendix D. 

GC/FID analysis of groundwater samples detected BTEX and total volatile hydrocarbons at the 

following soil-gas locations: 620 (north of Building 71); 636 (southeast of Building 71); and 638 

(south of Building 71). Groundwater samples collected at Location 636 had the highest 

detections of the following parameters (Target, 1993): 

• Benzene (593 p.g/L) · 

• Toluene (106,700 p.g/L) 

• Ethylbenzene {9,930 p.g/L) 

• Xylene (37,180 p.g/L) 

• Total volatile hydrocarbons {2,078,000 p.g/L) 
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Table 4-2 
Soil-Gas Results (p.g/L) 

Compounds 
Highest 

Detection 
·Lowest 
Detection 

. . . . . ...... · .. 

Mean of Hits 

. -·· ···.>.<·.< ·-.-:-::-:-·:-:·-:-:-·.·· 

. 1,1-DCE 

CH2C~ 

t""l,2-DCE .·.··· 

1,1-DCA 

c-1,2-DCE 

. . . .. 

••t,l,l-TCJ\ 

TCE 

1,1,2-TCA 

PCE 

Note: 

·.•·••· >l.ti····•·· 

88 LO 

91 1.1 

21 LO 

264 1.1 

1,127 LO 

ND = not detected at or above the instrument detection limit 
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26.4 

20.5 

4.8 

24.2 

43.9 

Frequency 

7/81 

31181 

20/81 

15/81 

50/81 

52/81 

1/81 

49/81 
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Groundwater Screening Results (pg/L) 

Compounds 

Toluene 

Etbylbenzene ·••• 

Xylene 

Total FID 

1,1-DCE 

1,1-DCA 

c-1,2-DCE 

1,1,1-TCA 

TCE 

PCE 

Note: 

Inghest 
Detection 

. 593 

106,700 

·9,930 

37,180 

2,078;000 

285 

150 

96 

216 

2,721 

4,754 

Lowest 
Detection 

68 

2,730 

3,585 

. 76,050 

1.4 

70 

ND 

63 

2.8 

ND 

ND = not detected at or above the instrument detection limit 
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1111 

9,718 3/11 

4,960 3/11 

3/11 

43.9 4/11 

4/lL 

20 2/11 

1/ll 

25.9 3/11 

247;6 2/ll 

432 1111 
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Groundwater collected at Location 638 had the greatest frequency of chlorinated compounds 

detections and included the following parameters (Target, 1993): 

• 1,1-DCE (285 p.g/L) 

• 1,1-DCA (885 p.g/L) 

• c-1,2-DCE (150 p.g/L) 

• CHC13 (96 p.g/L) 

• 1,1,1-TCA (216 p.g/L) 

• TCE (2, 721 p.g/L) 

• PCE (4,754 p.g/L) 

Other locations with multiple detected chlorinated compounds include 625, 636, and 639. Only 

1,1-DCE was detected at Location 640. 
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5.0 FIELD INVESTIGATION AND METHODOLOGY 

The field investigation for Site 38 was completed through multi-phase effort by E/ A&H and the 

NAS Pensacola BRAC Team. The BRAC Team consisted of representatives of the U.S. Navy 

and USEP A. The approved work plan, SAP, and SAP addendum outlined the. soil and 

groundwater investigation for the former Building 71 and/or IWTP sewer line segment. The 

IWIP line investigation took place in February 1993. The initial investigation of Site 38 

(Building 71 area) took place between July 1993 and January 1994. Based on the review of the 

initial phase of work (Draft RI report for Site 38; E/ A&H, 1994a) additional sampling was 

required to adequately delineate the extent of contaminated soil and groundwater. This phase 

of the investigation was led by the USEPA and performed by the BRAC Team. The SAP for 

Site 38 (Building 604) (USEPA, 1995) outlined the USEPA confirmation sampling and additional 

investigation of the Building 604 study area. This investigation occurred in [September and 

October 1995]. Because the results of each phase of work indicated two potentially different 

source areas for contaminants, Site 38 is divided into two study areas, as shown on Figure 5-1. 

Soil and groundwater were sampled in accordance with the procedures outlined in the Site 38 

SAP, the addendum SAP for the associated IWTP sewer line, the Site 38 SAP (Building 604) 

and the USEPA Region IV Standard Operating Procedures and Quality Assurance Manual 

(SOP/QAM; USEPA, 1991a). Sampling locations and methods employed by E/A&H are 

discussed in Sections 5.1 through 5.6. BRAC Team sampling efforts are discussed in 

Section 5. 7. 

5.1 Soil and Groundwater Assessment 

5.1.1 Analytical Parameters 

Soil and groundwater samples were collected for contamination assessment and physical 

characterization. Contamination assessment samples provided a basis for assessing the nature 

and extent of site contamination. Physical characterization samples assessed specific subsurface 
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migration pathways and properties of the site media for possible use in later remedial design, 

modeling, and/or migration studies, if needed. 

Soil samples for contamination assessment were analyzed by International Technologies 

Analytical Laboratories of Knoxville, Tennessee; groundwater samples were analyzed by 

National Environmental Testing Laboratories of Bedford, Massachusetts, and Thorofare, 

New Jersey. All samples were analyzed in accordance with full Contract Laboratory Procedures 

(CLP) for Target Compound List (TCL) and Target Analyte List (TAL) parameters. The soil 

and groundwater sample analyses are listed in Table 5-1. Soil and groundwater samples 

analyzed for chemical-physical parameters were submitted to Savannah Laboratories of 

Mobile, Alabama. Soil samples analyzed for physical parameters were submitted to Thompson 

Engineering and Testing Laboratory of Mobile, Alabama. Samples designated for physical 

characterization were analyzed for the selected physical and chemical-physical parameters shown 

in Table 5-1. 

5.1.2 Sample and Station Identification 

Section 12.4 of the Comprehensive Sampling and Analysis Plan (CSAP) for NAS Pensacola 

utilizes a 1 0-character sample identification code for sample labeling (E/ A&H, 1994b). The 

Site 38 SAP and SAP addendum specify an eight-character sample identification code for the two 

E/ A&H studies, however, these earlier sample identifiers have been modified to reflect this 

current sample management approach. Notably, samples from the investigation of the IWTP 

line carry a prefix of "036" because these samples were originally collected as part of the 

investigation of Site 36. Explanation of the sample identification code can be found in 

Section 12.4 of the CSAP. 
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Table 5-l 
Analytical Parameters 

Contamination Assessment 

Media Parameter 

TCLV olatiles 
.·• .. • · . · · · · ·. . TCL Semivolatiles . . · · 

. > .•••·••···· ·•·· · ·. TCLPestiCidesiPCBs < •· 
· ·· ·· · .. > > TAL Metals and Cyanide 

Groundwater TCL Volatile 
TCL Semivolatiles 
TCL Pesticides/PCBs 
TAL Metals and Cyanide - Unfiltered 

Method 

CLP 
CLP 
CLP 
CLP 

CLP 
CLP 
CLP 
CLP 

Physical and Chemical Characterization 

Groundwater 

Note: 
ASTM = 

Ph,~iil'AI Properties: 
Permeability 
Porosity 
Particle Size 

· Btilk ·Density 

>. ·>··>·· .: .. •.• Specific Gravity 
Moisture Content 

Chemical-Physical Characteristics: 
Total Phosphorus 
Nitrate-N 
Total Kjeldahl Nitrogen 
Heterotrophic Plate Count 
Total Organic Carbon 
Cation Exchange Capacity 

Total Phosphorus 
Nitrate-N 
Total Kjeldahl Nitrogen 
Heterotrophic Plate Count 
5-day Biological Oxygen Demand 
Chemical Oxygen Demand 
Hardness 
Total Suspended Solids 
Alkalinity 
pH 
Temperature ( 0 C) 
Specific Conductivity 

American Society for Testing and Materials 
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ASTM 02434 (for sand) 
·· ASTM 05084. (for clay) 

..... ·.··.·.·••ASTMD422 
...... ASTM4253 

•••····•··· .ASTMD 854 
ASTM 2216 

EPA 365.3 
EPA 352.1 
EPA 351.4 
SM 9215B 
sw 846-9060 
sw 846-9080 

EPA 365.3 
EPA 352.1 
EPA 351.4 
SM 9215B 
EPA 405.1 
EPA 410 (.1 to .3) 
EPA 200.7 
EPA 160.2 
EPA 310.1 
EPA 150.1 
EPA 170.1 
EPA 120.1 

I 
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5.2 Soil Assessment 

5.2.1 Contamination Assessment Sampling 

Final Remedial Investigation Repon 
NAS Pensacola - Site 38 

Section 5 - Field Investigation and Methodology 
August/2, 1996 

E/ A&H collected soil samples from 64 shallow soil borings across Site 38 to assess the extent 

of soil contamination above the water table (Figure 5-2). Table 5-2 lists each of the soil sample 

locations and associated sample identifiers. Soil samples submitted for laboratory analysis were 

sampled from 0 to 1 foot bls or 0 to 2 feet bls and at 2-foot intervals thereafter until the water 

table was reached. However, since most of the site is covered by 8 to 10 inches of concrete or 

4 inches of asphalt with an 8-inch red clay base, the land surface was considered to begin at the 

base of the concrete and ol the asphalt or the red clay subbase. 
e~P... 

Soil samples were collected using a hand auger or a split-spoon sampler through 4.25-inch, 

inside diameter (ID) hollow-stem augers (HSA). Hand-auger samples were collected by 

manually advancing the auger to the desired sample depth, retrieving the sample and placing the 

soil into a stainless-steel bowl (the volatile organic analyses (VOA) portion of the samples were 

placed directly into sample containers). Care was taken to prevent introducing vegetation, 

concrete, or asphalt into the sample during this process. Split-spoon samples were collected by 

advancing the augers to the sample depth, and inserting the split-spoon sampler into the annulus 

of the HSA. The split-spoon was then either hydraulically pushed or driven with a 140-pound 

hammer below the lead auger to collect an undisturbed soil sample. The split-spoon sampler 

was retrieved from the HSA and the sample was placed into a stainless-steel bowl. The VOC 

fraction was then immediately collected, the container sealed, properly labeled, and placed on 

ice in a cooler. The rest of the soil sample was homogenized in a stainless-steel bowl and the 

appropriate containers filled, properly labeled, and placed on ice in a cooler. 

Soil samples were processed as described in Section 5.4 and submitted for laboratory analyses 

for CLP TCL/TAL parameters. Ten percent of the samples were analyzed for hexavalent 

chromium and physical parameters. All soil samples were classified in the field by an E/A&H 
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Table 5-2 

Final Ronediallnvestigation Repon 
NAS Pmsacola - Site 38 

Seaion 5 - Field Investigation and Methodology 
August 12, 1996 

Site 38 E/ A&H SoU Samples 

Boring 
Location 

.· .. 36SB73C 

36SB74C 

Sample Identifier 

036S073C02 . . 
•••036S073C02 (MSIMSD)···· .·. 

. ··.036S073C04 .. 
" 036S074C02 

036S074C04 

36SB74VV 036S074VV02 
036S074VV04 

":-·:<:·::·.··.:·:<:·.·· .. : 

36SB75C •···••·· .. ·••· 036S075C02 
036S075C::04 . . .· •••••.•... 

·· > ()36S075C()4(¥~tMSD) .. 

36SB75E 036S075E02 

36SB76C 

36SB76E 

36SB76S 

36SB76VV 

36SB77C 

36SB77N 

36SB77S 

36SB77W 

36SB78C 

036S075E06 

036S076C02 

036S076E02 
036S076E04 

. 036S076S02 

036S076VV02 
036S076VV04 

. · 036S077C02 
036S077C04 

036S077N02 
036S077N04 

036S077S02 
·036S077S04 

036S077VV02 
036S077VV02 (MS/MSD) 

036S077VV04 

036S078C02 
036S078C04 

Sample Interval 

· ... 0-2 ft. 
();;2ft. 
24ft .... 

0-2 ft. 
2-4ft. 

Date 
Sampled 

2/19/93 

2/18/93 

0-2 ft. 2119/93 
24ft. 

. 0-2 ft. ····.··· 2/17/93 

. )24ft~ +··········. 
••2-4 .ft. >······ 

0-2 ft. 2/17/93 
4-6 ft. 

().;.2ft. 

0-2 ft. 
24ft. 

0-2 ft. 

0-2 ft. 
24ft. 

·0~2 ft . 
24ft. 

5-11 

0-2 ft. 
24ft. 

0~2 ft. 
24ft. 

0-2 ft. 
0-2 ft. 
24ft. 

0-2 ft. 
2-4ft;. 

2/16/93 

2117/93 

2/16/93 

2/15/93 

2/15/93 

2118/93 

Remarks 

Soil. boring only. 

Soil boring only. 

Soil boring only. 

Soil· boring only~ 

Soil boring only. 

Soil boring only. 

Soil boring only. 

Soil borin.g only . 

Soil boring only. 

. Soil boring only. 

Soil boring only. 

. Soil borin,g only. 

Soil boring only. 
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Table 5-2 
Site 38 E/ A&H SoD Samples 

Boring 
Location 

·· 36SB78E 

36SB78S 

36SB79C 

36SB80C 

36SB80S 

36SB81C 

36SB81S 

36SB81W 

38S01 

38S02 

38S03 

38504 

Sample Identifier 

. · 036S078E02 
036S078E04 

036S078S02 

Sample Interval 
Date 

Sampled 

()-2 ft. . <2/16/93 
.24ft····. 

0-2 ft. 2/19/93 

.•.. ···•• o36so78Vt02. . < 0-2. ft. ·. > / 2/lS/93 

·.·······03~SO~~~~~~/MSD). > .• ·••••·.············•·················;~····~···················································. 
036S079C02 
036S079C04 

036S079C04 (MS/MSD) 

.. ·. 036S079W02 
. 036S079W04 

036S080C02 
036S080C02 (MS/MSD) 

036S080S02 

036S081C02 
036S081C04 

036S081S03 

036S081W02 
038S081W04 

0388000102 
0385000104 
0388000106 

0385000301 
038S000303 
0385000305 

0385000402 
0385000404 

5-12 

0-2 ft. 
24ft. 
24ft. 

2/15/93 

0-2 ft. . ... ·····•· . •2/15/93 
24ft. / 

0-2 ft. 2/19/93 
0-2 ft. 

0-,2 ft. 2/12/93 

0-2 ft. 2/12/93 
2-4ft. 

1-3 ft. 2/12/93 

0-2 ft. 2/12/93 
24ft. 

0-2 ft. 7/27/93 
24ft. 
4-6ft. 

0-1 ft. 7/27/93 
1-3 ft. 
3-5ft. 

0-2 ft. 7/27/93 
24ft. 

Remarks 

Soilboring only . 

Soil. boring only. 

· Soil boring only. 

Soil boring only. 

Soil boring only. 

Soil boring only. 

Soil boring only. 

Soil boring only. 

Soil boring only. 

Collocated with 
well38GIOl. 

No sample, 
collocated with 
well 38GSO 1. 

Soil boring only. 

Collocated with 
well 380102. 



- i 

Boring 
Location 

38S05. 

38S07 

38S09 

38S10 

38Sll 

38S12 

38S13 

38S14 

38S15 

38S16 

Table 5-l 

Final Remedial Investigarion Repon 
NAS Pensacola - Site 38 

Section 5 - Field Investigation and Methodology 
August 12, 1996 

Site 38 E/ A&B Soil Samples 

Sample Identifier 

038S000701 
038S000703 
038S000705 

Sample Interval 

0-1 ft. 
1-3 ft. 
3-5ft. 

Date 
Sampled 

7/29/93 

.. ·.··.· ..... ·········~~==:~;··············· ··················································/···~~···::········································ ... ········7129/93 .. • .. 
038S000804 > ·. 34 ft. 

038S000901 
038S000903 

.·. ~3~~)1001 >·· 
0385001003 . 
038S001004 

0385001101 
0385001103 
038S001104 

·038S001201 
0385001203 
0385001204 

0385001301 
0385001303 
0385001304 

·o38S001401 
0385001403 
0385001405 
0385001405• 

0385001501 
0385001503 

0385001601 
038S00160l (MS/MSD} 

0385001603 
038C001603• 
0385001605 . 
038C0016058 .•..... 

0-l ft. 
1-3 ft. 

0-l ft. 
1-3 ft. 
34ft. 

0~1 ft. 
I-,3 ft. 
34ft .. 

0-1 ft. 
1-3 ft. 
34ft. 

0-1 ft. 
1-3 ft. 
3-5ft. 
3-S ft. 

0-1 ft. 
1-3 ft. 

0-1 ft. 
0-1 ft. 
1-3ft. 

.l-3 ft. 
3~5 ft. 
3~5 ft. 

5-13 

7/29/93 

> )7/29/93 ... 

7/29/93 

7/29/93 

7/29/93 

7/29/93 

7/29/93 

Remarks 

Collocated with 
well38GS04. 

Soil boring only. 

Collocated· with 
weu· 38GS05. 

Collocated with 
well 38GS03. 

Soilboring.only~ .·• 

Soil boring only. 

Soil boring. only. 

Soil boring only. 

Collocated with 
well 38GS12. 

Soil boring only. 
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Table S-2 
Site 38 E/A&H SoU Samples 

Boring 
Location Sample Identifier Sample Interval 

Date 
Sampled 

···· ..•...•.• 038S00170 l··· . •. · .. · .•....•... · < (),.l:ft, ... . 8/4/93 
. . 038SOOl703 < •··•••·•· ······• • •·•·• •. ·• .· .. ··• · V.3 fC .......... ······· ·.·. ·.· 

38S18 

38S20 

38S21 

38S22 

18823' 

38S24 

38S26 

38S27 

38S28 

38S29 

38S30 

038S00170S .·.. . > < < 3~5 ft. 

038S001801 
038S001803 
038S00180S 

038S002201 
038S002203 

038S002403 

038S002501 
038S002503 

038S002601 
038S002603 
038S00260S 

038S002702 
038S002704 

038S002801 
038S002803 

038S002901 

038S003001 
038S003003 

0-1 ft. 
1-3 ft. 
3-S ft. 

0-1 ft. 
1-3 ft. 

1-3 ft. 

0-1 ft. 
l-3 ft. 

0-1 ft. 
1-3 ft. 
3-5 ft. 

0-2 ft. 
2-4ft. 

0-1 ft. 
1-3 ft. 

·()..1ft. 

0-1 ft. 
1-3 ft. 

S-14 

8/4/93 

8/4/93 

12/1193 

12/1193 

11/18/93 

.'12/1193 
··12/2/93 

12/1193 

.. 12/1/93 

12n193 

' 

Remarks 

Soil boring only. 

Soil boring only. 

• Soil boring only. 

No sample, 
collocated with 
well 38GI03. 

No sample; 
collocated with .. ) 
well38GS02. 

Collocated with 
well 38GS06. 

No sample 
collected. 

Collocated with 
well 38GS10. 

Collocated with 
well 38GS1l. 

Collocated with 
well 38GI07. 

Collocated with 
well38GS13. 

Soil boring only. 

Soil boring only. 

Soil boring only. 



Boring 
Location 

38S32 

38S33 

38S34 

38S35 

38S36 

38S37 

.,.,8" 
38S39 

38S40 

38S41 

38S42 

38S43 

Table 5-2 

Final Remedial Investigation Report 
NAS Pensacola - Site 38 

Section 5 - Field Investigation and Methodology 
August 12, 1996 

Site 38 E/ A&H SoU Samples 

Sample Identifier 

038S003201 
038S003203 
038S003205 
038C003205• 

. .. . .... 
... ······· 

038S003301 
038S003303 

038S003401 
038S003403 

·... 038S003501 ..• 
••·••··•·· > b38S003503······· 

.. 

038S003601 
038S003603 

038S003701 
038S003703 

038S003801 

038S003901 

038S004001 

038S004102 
038S004104 
038S004106 

038S004202 
038S004202 (MS/MSD) 

038S004204 
038S004206 

Date 
Sample Interval Sampled 

0-lft .. ·······•·.··········•< .•. · 1217/93 
<1-'3 ft/ 

0-1 ft. 12/2/93 
1-3 ft. 
3-5 ft. 
3-5ft. 

····.•t2n193 

0-1 ft. 1217/93 
1-3 ft. 

0•1 ft. . .··.· .< 12/8/93 
V-3 tL <•·•• 

0-1 ft. 12/8/93 
1-3 ft. 

. 0-1 ft. 12/8/93 
b3 ft . 

0-1 ft. 1111194 

o~1 ft. 1/U/94 

0-1 ft. 1111194 

0-2 ft. 
2-4ft. 
4-6ft. 

0-2 ft. 11118/93 
0-2 ft. 
2-4ft. 
4-6ft. 

5-15 

Remarks 

Soil boring only. 

Soil boring only. 

.. . .. . . .. . 
..... 

.. . ... 

. ···Soil boring only~ 

Soil boring only. 

···Collocated with 
well38GS18. ·· 

Soil boring only. 

Soil boring only. 

Hex. Chromium 
sample only. 

· ·Hex. Chromium 
sample only. 

Hex. Chromium 
sample only. 

Collocated with 
well38GI08. 

Collocated with 
well 38GS09. 

Collocated with 
well 38GI09. 



Final Remedial Investigation Report 
NAS Pensacola - Site 38 
Section 5 - Field Investigation and Methodology 
August 12, I996 

Table 5-2 
Site 38 E/ A&H SoU Samples 

Boring 
Location 

··•38S48 

38S49 

Notes: 
a = 
MS = 
MSD = 

Sample Identifier 

.· .·· 0385004801 . 
038S00480l.(MS/MSD) . 

. ·.· .. ·.·. ·.•.··. 038S004803 

0385004901 
0385004903 

Duplicate sample. 
Matrix Spike sample. 
Matrix Spike Duplicate sample. 

Sample Interval 

0-1 ft. 
1-3 ft. 

Date 
Sampled Remarks 

Soil boring only. 

Collocated with 
well 38GS22. 

geologist in accordance with the Unified Soil Classification System (USCS) (visual manual 

procedure) and documented with other pertinent field information on individual boring logs. ) 

Information recorded on each boring log includes PID concentrations, soil types, and other 

relevant field information. The boring logs are in Appendix E. 

5.2.2 Stratigraphic Exploration/Monitoring Well Boreholes 

Contamination assessment borings provided stratigraphic information for soil above the shallow 

water table. Deeper stratigraphic information was obtained when completing the intermediate 

depth borings. Six intermediate depth borings were completed to the base of the surficial zone 

(approximately 45 feet bls), above the underlying clay layer while installing six intermediate 

depth monitoring wells. Intermediate well 038GI04 was a well from a previous study. 

Lithologic information from this well is included in Appendix C. Figure 5-3 shows the location 

of intermediate wells. 

Twenty-two soil borings were advanced to approximately 13 to 15 feet bls to install nine 

temporary and 13 permanent shallow monitoring wells. The shallow borings were advanced to 
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a depth that would allow the 10-foot well screen to intersect the water table. Installing the wells 

at this depth was necessary to adequately monitor any lighter than water contaminants that might 

be present. The locations of the shallow monitoring wells are shown on Figure 5-3. The site 

stratigraphy is described in Section 6 .1.1. 

5.2.3 Physical and Chemical Characterization Sampling 

During the investigation, soil samples were collected to obtain data for use in possible remedial 

design, modeling, and/or migration studies. Five Shelby tube samples were collected: two from 

the unsaturated zone, two from the base of the surficial zone in the transition zone (described 

in Section 6.1.1), and one from the clay layer below the surficial zone. The Shelby tube 

samples were submitted to Thompson Engineering and Testing, for permeability, bulk density, 

porosity, specific gravity, moisture content, and grain-size analysis. Approximately 10% of the 

soil samples were submitted to Savannah Laboratories, for analysis of physical-chemical 

characteristics such as total organic carbon (TOC), cation exchange capacity (CEC), total 

Kjeldahl nitrogen (TKN), total phosphorus, heterotrophic plate count, and nitrate. 

5.3 Groundwater Assessment 

5.3.1 Contamination Assessment Sampling 

Data were collected from 38 shallow and intermediate monitoring wells for the contamination 

assessment of the surficial zone, including wells installed during three field studies of the area 

(Figure 5-3). Table 5-3 lists each of the groundwater sample locations and associated sample 

identifiers. Nine temporary shallow monitoring wells were installed during the February 1993 

study of the IWTP sewer line. Twelve shallow and six intermediate monitoring wells were 

installed in two stages between July 1993 and July 1994 during the RI. In addition, 10 shallow 

wells and one intermediate monitoring well installed during the ABB UST investigation were 

sampled during the RI groundwater contamination assessment. A hydrologic study was 

completed in several stages between December 1993 and August 1994 involving specific capacity 

pumping tests, potentiometric measurements, and a tidal influence study. 

5-19 
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Table 5-3 
Site 38 E/ A&H Groundwater Samples 

Well Number 

.36GR73C 

36GR74C 

36GR75C 

36GR76C 

. >36GR77C 

36GR78C 

36GR79C 

36GR80C 

36GR81C 

38GI01 

38GI02 

38GI03 

38GI04 

38GI07 

38GI08 

38GI09 

38GS01 

38GS02 

Sample Number 

·· ·.· ........ 036GR73C01 

036GR74C01 

036GR75COl . 

036GR76C01 
036GR76C0l(MS/MSD) 

036GR78C01 

036GR79COl. •·• 

036GR80C01 
: ... · ·:-:.-··:-· .. · .. -:.·-· .. ·· .. 

··· ... :-· -·.·.-·-:--.-.-·:.-·-::- ·-·.·· •··.·· .... · / < > .036GR8lCOl 

0380010101 
038HGI0101• 

0380010101 (MS/MSD) 

038GGI0201 

038GGI0301 

038GGI0401 

038GGI0701 

0380010801 

038GGI0901 

038GGS0101 

Date Sampled 

2126193• 

2/26/93 . 
.. . ·. .. . 

. . 1.126193 > 

2/25/93 

2/25/93 

2/24/93 

116/94 

·t/6/94 

116/94 

115194 

115/94 

·t/5/94 

115/94 

114/94 

. . :- . -~ 

03800S0201 116/94 

5-20 

Remarks 

Collocated with boring 
38SOI. 

Collocated with boring 
38S04. 

Collocated with boring 
38S20. 

Groundwater sample 
. only. 

Collocated with boring 
38S26. 

Collocated with boring 
38541. 

Collocated with boring 
38543. 

Collocated with boring 
38S02 . 

Collocated with boring 
38S21. 



Well Number 

38GS03 

38GS04 

38GS05 

38GS06 

38GS07 

38GS08 

38GS09 

38GS10 

38GSII 

38GS12 

38GS13 

38GS14 

38GS15 

38GS16 

38GS17 

38GS18 

38G519 

38G520 

Table 5-3 
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Site 38 E/ A&H Groundwater Samples 

Sample Number 

038GGS030l 
038HGS0301• 

· 038GGS030l(MS/M5D) 

038GG50601 

038GGS0701 

038GGS0801 
·. . . 

038GGS090l 
038HGS0901• 

038GG51101 

038GGS1201 

038GG51301 

038GGS1401 

038GG51501 

038GGS1601 

038GG51701 

038GG51801 
038GG51801(M5/M5D) 

038GGS1901 

038GG52001 

5-21 

Date Sampled Remarks 

Collocated with boring 
38509. 

Collocated with boring 
38505 .. 

·· • .. l/S/94 .. · .... ·. ·.. Collocated with boring 
··....• 38S08. 

115/94 

114/94 

Collocated with boring 
38522. 

114/94 Collocated with ~tiri~ · ··• 

115194 

114/94 

115194 

114/94 

1/4/94 

114/94 

114194 

1/4/94 

1/4/94 

114/94 

. 38542. 

Collocated with boring 
38524. 

Collocated with boring 
38525. . 

Collocated with boring 
38514. 

Collocated with • boring 
38527. 

Collocated with boring 
38535. 
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Table S-3 
Site 38 E/ A&H Groundwater Samples 

Well Number Sample Number 

38GS21 · 

38GS22 

Notes: 
a = 
MS = 
MSD = 

038GGS210l. 

038GGS2201 

Duplicate sample. 
Matrix Spike sample. 
Matrix Spike Duplicate sample. 

Date Sampled 

.· < /114194 . 

7/19/94 

Remarks 

Collocated with boring 
38549. 

Shortly after groundwater samples were collected from the nine temporary monitoring wells, in 

February 1993, these wells were abandoned. Groundwater samples were collected from 

monitoring wells 38GS04 and 38GS10 in December 1993 for priority laboratory analysis due 

to physical evidence of potential groundwater contamination. The remaining shallow and 

intermediate monitoring wells were sampled in January 1994 except 038GS22, which was 

sampled in July 1994. Groundwater samples were submitted to NET Laboratory for TCL/TAL 

analysis. 

5.3.2 PhysiCal and Chemical Characterization Sampling 

Approximately 10% of the groundwater samples were submitted to Savannah Laboratories for 

analysis of physical-chemical characteristics such as TKN, total phosphorus, nitrate, 

heterotrophic plate count, five-day biological oxygen demand (five-day BOD), chemical oxygen 

demand (COD), hardness, total suspended solids (TSS), and alkalinity. 

5.3.3 Monitoring Well Installation 

The shallow monitoring wells were installed so that the static level of the water table would 

intersect the well screen interval at approximately 2 to 3 feet below the top of the screen, which 

allows light nonaqueous-phase liquids to be monitored. Intermediate-depth wells were installed 
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with the base of the well's screen approximately 5 to 8 feet above the underlying clay layer, 

which allows dense nonaqueous-phase liquids to be monitored. Intermediate monitoring wells 

were paired with shallow monitoring wells at each intermediate well location. 

Drilling Methods 

Borings for all monitoring wells were completed with a powered-rotary drill rig operated by 

Kelly Environmental Services of Fort Walton Beach, Florida. Drilling was conducted using 

4.25-inch, ID HSA, and soil samples were collected using the procedures described in 

Section 5.2.1. All pertinent drilling and sampling information was recorded in the field logbook 

and/or the individual boring logs maintained for the site and are included in Appendix E. 

Monitoring Well Construction 

Groundwater monitoring wells were constructed to· comply with applicable federal, state, and 

local agency regulations. Wells were constructed, installed, and developed in accordance with 

the site-specific SAP for Site 38 (E/A&H, 1992a), the SAP addendum (E/A&H, 1992b) for the 

associated IWTP sewer line, the CSAP for NAS Pensacola (E/A&H, 1994b), and 

SOUTHNA VFACENGCOM guidance (SOUTHNAVFACENGCOM, 1989). Figure 5-4 

illustrates a typical monitoring well construction for wells at NAS Pensacola. Well construction 

information is included in Table 5-4. 

Well materials consisted of 2-inch diameter, flush threaded, PVC riser casing connected to a 

10-foot section of 0.010 slot PVC screen. The choice of screen size was determined to be 

suitable for the aquifer matrix based on grain-size analyses performed at other sites across 

NAS Pensacola. All monitoring wells were installed through the annulus of 4.25-inch, ID HSA. 

Shallow monitoring well borings were usually advanced to the water table using a stainless steel 

hand auger and then completed to depth with the HSA. Otherwise they were drilled completely 
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TYPICAL ILLUSTRATION OF MINIMUM SPECIFICATIONS 
FOR MONITORING WELL CONSTRUCTION 

LOCKING DEVICE ----------- 'rr--=--...L 

CASING SHOULD STICK 
UP 2' ± f5' ABOVEGROUND -----11 

LOWER LIMIT OF FROST ZONE 
(MIMIMUM DEPTH BELOW 
GROUND SURFACE 2') 

4" OR GREATER 
STEEL PROTECTIVE 
CASING 

14) 

·~-THREADED COUPLINGS WITH TEFLON 

GROUTED INTERVAL ----~,
MUST EXTEND FROM 
LOWER LIMIT OF FROST 
ZONE TO THE TOP OF 
BENTONITE SEAL 

TAPE OR TEFLON "0" RING 
(NO GLUED FITIINGS) 

TAPE OR TEFLON "0" RING 
(NO GLUED FITTINGS) ~~--WELL GRADED SILICA SAND 

~ 1 0' SCREEN OF THE SAME-~.,...... 
MATERIAL AND I.D. AS 
THE MAIN CASING 

CAP ON BOTIOM 
OF SCREEN ---~ 

SITE 38 
REMEDIAL INVESTIGATION 
NAS PENSACOLA 
PENSACOLA, FLORIDA 
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SELECTED FOR GOOD 
YIELD AND LOW 
TURBIDITY IN THE 
SCREENED FORMATION: 
EXTEND 2' ABOVE THE TOP 
OF THE SCREEN 

EXTEND FILTER MATERIAL 6 
INCHES PAST BOTIOM OF WELL 
SCREEN, IF POSSIBLE: 
DO NOT OVERDRILL BY 
MORE THAN 5'. 

FIGURE 5-4 
UNCONFINED AQUIFER 

MONITORING WELL DESIGN 

DWG NAME:59S38UAD 
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Table 5-4 
Site 38 Construction and Potentiometric: Data 

Surfac:e Top of Casing Groundwater 
WeD Elevation Elevation Total Depth Sc:reened Interval Depth to Water Elev Water Level 

Nmnber (ft) (ft) (ft bls) (ft bls) (ft btoc:) (ft msl) Date, Time 

ShaDow WeDs 

38GS01 .5.78 .5.7 13 3-13 5.16 0.54 3/21/96; 1.539 

38GS02 4.2.5 4.17 13 3-13 4.21 -0.04 3/21/96, 1.524 

38GS03 3.94 4.12 13 3-13 . 3 .. 97 o.is 3!21/96, 1.533 

38GS04 4.7.5 4 . .56 13 . .5 3 . .5-13 . .5 4.44 0.12 3/21/96, 1.52.5 

38GS0.5 4 . .57 4.37 13.2 3.2- 13.2 iJ.J8 3/21/96, 1.534. 

38GS06 .5.76 .5.63 13 3-13 .5.27 0.36 3/21196, 1.540 

38GS07 7 . .59 7.31 tf7 3.7- 13.7 Ctl6 ....••••..•....•• 3tiu%, ts3o. 

38GS08 7.39 7.29 12.6 2.6- 12.6 6.89 0.4 3/21/96, 1.540 
... 

38GS09 6.69 6.24 13 . 3-i3 0.35 . 3121/96, 1.5# 

38GS10 4.79 4 . .54 13 3-13 4 . .54 0 3/21/96, 1.522 

38GSII 4.62 4.38 13 3-13 4.2 0.18 3/21/96, 152'7 

38GS12 4.84 4 . .59 13 3-13 4.44 0.1.5 3/21/96, 1.529 

38GS13 4.21 4.04 13 3-13 4.09 -0.0.5 3/21/96, 1.532 

38GS14 8.41 8.64 13 3-13 7.9.5 0.69 3/21/96, 1.522 

38GS15 7 . .5.5 7.~6 13 3-13 7 . .59 0.37 312i/96, 1.537 

38GSI6 6.94 6.71 13 3-13 6.41 0.3 3/21/96, 1.53.5 
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Table S-4 
Site 38 Construction and Potentiometric Data 

Surface Top of Casing Groundwater 
WeU Elevation Elevation Total Depth Screened Interval Depth to Water Elev Water Level 

Nmnber (ft) (ft) (ft bls) (ft bls) (ft btoc) (ft msl) Date, Time 

38GS17 7.95 7.74 13 7~25 ' 0.49 3t2il96, 1520 

38GS18 7.31 7.14 13 3-13 6.85 0.29 3/21/96, 1534 

38GS19 7.88 7.85 13 3-13 7.25 ().6 3111196, 1517 

38GS20 7.17 6.78 13 3-13 6.21 0.57 3/21/96, 1518 

38GS21 7.55 7.58 13 3-13 7 3!2i/!16, 15~5 

38GS22 8.64 8.44 10.2 0.20- 10.20 7.89 0.55 3/21/96, 1525 

38GS23 5.17 4.64 21 11.00 - 21.00 4.9 ,.o:i6 3/21/96, ls20 

38GS24 6.95 6.84 14.5 4.50- 14.50 6.3 0.54 3/21/96, 1546 

.38GS25 8.68 8.51 14.35 4.35- 14.35 7.7 . 0.81 3/21196, i527 

38GS26 7.05 6.98 12.3 2.30- 12.30 6.48 0.5 3111196, 1545 

38GS27 7.1 6.97 16.2 6.20. 16.20 1.05 3121/96, ISSO 

38GS28 6.91 6.48 15.05 5.05 - 15.05 4.94 1.54 3121 196, I 557 

38GS30 5.99 5.65 15.05 5.05- 15.05 4.69 0.96 3/21196, i5S2 

38GS31 6.91 6.61 15.15 5.15- 15.15 5.3 1.31 3121196, 1555 

38GS32 6.14 5.88 13.1 3.1 ~ 13.10 5.74 0.14 3121/96,1549 
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Surrace Top or Casing 
~ell Elevation Elevation 

Number (ft) (ft) 

380101 6.12 5.81 

380102 4.16 3.8 

380103 4.24 4.03 

380104 7.49 7.21 

380107 7.33 7.07 

380108 6.68 6.49 

38Gl09 6.82 6.34 

380110 4.55 4.27 

Note~: 
Datum Mean sea level 
blOC Below top of casing 

Table 5-4 
Site 38 Construction and Potentiometric Data 

Total Depth Screened Inte"al 
(ft bls) (ft bls) 

Intermediate Wells 

27 

43 33-43 

42 32-42 

32 27-32 

44 34-44 .· 

37 27-37 

32 22-32 

40.55 30.55 - 40.55 
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Depth to Water 
(ft btoc) 

2.93 

3.03 

5.97 

fijs 

5.66 

5;51 

3.94 

Groundwater 
Elev 

(ft msl) 

0;97 

0.87 

1.24 

0.79 

0.83 

· ... ··0,83···· 

0.33 

Water Level 
Date, Time 

6/3/94; 0924 

6/3/94, 0915 

6/3/94; 0857 

6/3/94, 0947 

6/3/cU, 0059. 

6/3/94, 0942 

6/3/94, 0937 

3/21196, 1536 
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with 4.25-inch ID HSA. All intermediate monitoring well borings were completed with 

4.25-inch, HSA; lithologic samples were collected with split-spoon samplers from select depths 

until the clay layer were encountered. 

During intermediate well installations, flowing sand persistently entering the annulus of the HSA 

through the bottom opening in the lead auger, making it very difficult to install the well through 

the augers. As a solution, the complete auger string was retrieved from the borehole once the 

clay layer was encountered. The augers were placed in order on plastic as they were retrieved. 

A PVC end plug, wrapped with Teflon tape, was inserted into the opening of the lead auger and 

the boring was re-drilled to the target depth. The end plug prevented the sand from fllling the 

annulus of the HSA. The well screen and riser pipe were screwed together as the riser pipe was 

inserted into the annulus of the HSA, then the weight of the well pipe pushed the PVC plug out 

of the lead auger .. 

The screened interval was backfilled with a 20/30 silica sand filter pack. For shallow wells, the 

sand was poured between the annulus of the well pipe and the augers, while in intermediate 

wells, the sand was placed using a PVC tremie pipe and water from the decontamination pad 

potable water source. The filter pack was placed at least 2 feet above the screened interval in 

all intermediate wells. In shallow wells, the sand packs were completed to about 8 to 12 inches 

above the screens since the water table was so close to the surface and space wa& needed for the 

bentonite seal, the manhole well cover, and well pad. 

A seal consisting of 0.25-inch bentonite pellets was placed above the filter pack of the shallow 

wells to approximately 8 inches bls and hydrated with potable water, typically resulting in an 

8 to 12-inch seal. Problems were encountered in placing the bentonite pellets at depth in the 

intermediate wells. To adequately protect the well screen, a bentonite slurry was mixed and 

pumped through a tremie pipe to the required depth. For additional protection, this slurry seal 

was typically 4 to 7 feet thick. 
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The remainder of the annulus above the bentonite seal in intermediate wells was grout-sealed 

using a mixture of approximately 6 gallons of water per 94-pound bag of Portland cement. All 

wells were finished with flush-grade, load-bearing, bolt-down well covers with a 1.5-foot by 

1.5-foot, 6-inch-thick concrete surface pad. Flush-grade mounts were needed beca~se of the 

volume of vehicle traffic across the site. 

Monitoring Well Development 

Monitoring wells were developed through alternate surging with a PVC surge block and pumping 

using a gasoline-powered, centrifugal surface pump and a 0. 75-inch PVC line with a check valve 

on the submerged end. Discharge rate, pH, specific conductivity, temperature, and turbidity 

were monitored during development. Pumping continued until turbidity, pH, conductivity, and 

temperature stabilized. Generally, 55 to 200 gallons of water (typically seven to 20 well 

volumes) were pumped from intermediate wells during development, and at least 55 gallons of 

water (greater than 40 well volumes) were removed from shallow monitoring wells during 

development. The groundwater from all wells at Site 38 appeared fairly clear at the completion 

of well development, except for monitoring well 38GI03. The pH, temperature, and 

conductivity stabilized in 38GI03 after approximately two 55-gallon drums were filled. 

However, the water still had a murky greenish tint and despite pumping 200 gallons of water, 

it did not clear. 

5.3.4 Groundwater Sampling 

Groundwater samples were collected from 27 permanent monitoring wells between January 4 

and 6, 1994.. Before sampling, organic vapor concentrations were measured in each well 

headspace by inserting the PID probe beneath the well cap. Following headspace screening, 

water levels were measured in each well with an electronic water level indicator. 

All monitoring wells were purged with a peristaltic pump using a low-flow (0.1 to 0.5 gallons 

per minute [gpm]) technique through a 0.5-inch Teflon tube. Groundwater was considered stable 
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and ready for sampling following stabilization of pH, specific conductivity, turbidity, and 

temperature. 

These field parameters measured during sampling are presented in Table 5-5 for each sample. 

Turbidity was generally measured at or below 5 nephelometric turbidity units (NTU) for most 

of the groundwater samples, except for intermediate wells 038GI02, 038GI03, and 038GI04 

(Table 5-5). After the low-flow purge, groundwater samples were collected by very slowly 

lowering a Teflon bailer into the water column to retrieve the groundwater sample. This method 

produced groundwater samples with good clarity for all except wells 38GI03 and 38GI04. 

Sample containers for VOC analysis were filled frrst, taking precautions to minimize water 

disturbance, followed by containers for semivolatiles and other parameters. Weather conditions, 

initial water levels, purging and sampling times, purge volumes, groundwater turbidity, ) 

temperature, pH, and specific conductance were recorded on the well sample field forms during 

purging and sampling. Samples from all wells" were collected and analyzed for CLP TCUTAL 

constituents. Additional laboratory analyses included hexavalent chromium and select physical 

parameters at a frequency of approximately 10% . 

5.4 Sampling Protocol 

All sampling activities were conducted in accordance with the Site 38 SAP (E/A&H, 1992a), 

the SAP addendum (E/A&H, 1992b) for the associated IWTP sewer line, and the CSAP for 

NAS Pensacola (E/A&H, 1994b). Where warranted by field conditions, deviations from the 

approved procedures were conducted and appropriately documented. 
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Sample ID 

38GS01 

38GS02 

38GS03 

38GS04 

38GS05 

38GS06 

38GS07 

38GS08 

··38GS09 

38GS10 

38GS1l 

38GS12 

38GS13 

38GS14 

38GS15 

38GS16 

38GS17 

38GS18 

38GS19 

38GS20 

38GS21 

38GI01 

38GI02 

38GI03 

38GI04 

38GI07 

38GI08 

38GI09 

Note: 
JLSicm = 

pH 
(Std Units) 

7;19 

7.26 

············7.24 
·-

6.98 

: .......... •7;21 

7.30 

>.6;42 

7.23 

6;85 

6.77 

< > 6.90 .·· 

6.96 

7.39 

7.03 

6.82 

6.56 

6.81 

6.65 

7.29 

7.15 

6.97 

7.56 

7.52 

6.86 

7.64 

7.50 

7.79 

8.00 
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Table 5-5 
Groundwater. Stability Data 

Measured at the Time of Sampling 

Temperature Conductivity Turbidity 
(Degrees C) (JLS/cm) (NTU) 

182 J 

20.8 340 1 

. 20.8 324 0 

22.8 291 0 

0 

21.5 296 0 

4 

21.7 386 0 

21.9 201 1 

23.8 243 0 

.· 18.5 1 

20.0 412 2 

20.0 251 2 

24.4 303 1 

24.7 303< 0 

22.8 269 0 

24.9 245 5 

21.7 300 0 

24.1 221 0 

23.5 255 1 

27.4 288 0 

25.0 564 0 

23.4 12,500 7 

23.0 3,880 14 

25.1 433 88 

24.2 189 2 

24.9 625 5 

23.4 106 1 

microSiemens per centimeter 
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Sample Handling 

Handling of sampled materials was minimized. Where necessary to transfer material from 

sampling devices to containers, the operation was conducted expediently, in as clean an 

environment as possible. Plastic sheeting was laid over the sample area and new gloves were 

donned before each sample was collected. Empty containers were kept packaged until used; 

once fllled, they were immediately placed in coolers on ice. Sampling was not conducted in 

steady rain. Where sample aliquots were collected for separate analyses, those for VOC analysis 

were containerized first from unhomogenized soil to minimize degassing. 

QA/QC Samples 

QA/QC samples were collected to check field and laboratory procedures. QA/QC samples were 

used to test the level of reproducibility attainable the degree to which the sampling and analytical 

process could be accurately reproduced, the quality of equipment decontamination, quality of 

source waters and materials, sample exposure to ambient contamination during handling, and 

level of laboratory precision. All field QA/QC samples were collected in accordance. with the 

Site 38 SAP (E/A&H, 1992a), the SAP addendum (E/A&H, 1992b) for the associated IWTP 

sewer line, and the CSAP for NAS Pensacola (EIA&H, 1994b). The samples were collected 

as follows. 

Type and Frequency of QA/QC Samples: 

• For each sampling task, duplicate samples were collected for every 10 media samples 

collected. 

• One equipment rinsate sample was collected every day of field sampling from the 

sampling equipment specific to each task. The daily rinsate samples were submitted to 

the laboratory, but only samples from every other day were analyzed. 
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One field blank was collected per week from the deionized water system at the E/ A&H 

field trailer and from the potable water source at Site 38, which was the tanker truck 

operated by Kelly Environmental Services. The potable water sources for the tanker 

truck were outlets at the decontamination pads at either Site 1 or Site 11. 

• One trip blank was submitted for each cooler containing samples for VOC analysis. 

•. One matrix spike and matrix spike duplicate (MS/MSD) sample was collected for every 

20 samples collected. 

• QA/QC samples were analyzed for the same parameters as the associated environmental 

samples. 

Sample Containers and Preservation 

Sample containers for all analyses were supplied pre-cleaned and certified by the laboratories. 

Sample preservation followed guidelines presented in the Site 38 SAP (Table 5-6). 

Sample Packaging and Shipment 

Sample containers were individually bubble-wrapped, placed in resealable bags, and packed on 

ice inside sturdy coolers. Samples were shipped to the laboratory the day of collection in iced 

coolers with sufficient volume to maintain unifonn and appropriate preservation temperatures 

during shipment. Temperature blanks were placed in all coolers for laboratory verification of 

ambient cooler temperature upon arrival. Trip blanks were placed in coolers containing samples 

for VOC analysis. 

Chain-of-Custody 

To ensure the integrity of the sample transfer process, a strict chain-of-custody procedure 

was implemented for all samples collected. This procedure was initiated in the field 

for each sampling event and conducted through custody transfer to the contract laboratory. 
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Table 5-6 
Sample Containers and Preservation per Medium and Analysis 

Soil Analysis 

CLP.TCUfAL 

Physical parameters 

Heterotrophic plate count 

Groundwater Analysis 

CLPTCLVOCs 

CLP TCL SVOCs 
CLP TCL Pesticides/PCBs 

CLP TAL Metals~unfiltered 

Cyanide 

BOD, TSS, Alkalinity, Nitrogen 

COD, Phosphorus, TKN 

Hardness 

Heterotrophic Plate Count 

Sample Container 

8 oz; glassjar . 
4 oz .. glassJai" <Y<¥; 9!MY) . .· 
Shelby tube 

2 oz. sterile plastic 

Sample Container 

·. 40 m1 glass>vial 

(2) 1 L. amber bottle 

500 ml. Nalgene bottle 

1 L. Nalgene bottle 

1 L. Nalgene bottle 

1 L. Nalgene bottle 

40 ml sterile glass vial 

Preservative 

·4°C 

.··.···•· ... 4~C 

Preservative 

4°C- HCL, pH<2 

4°C- NaOH, pH>lO 

4°C- H2S04, pH<2 

4 oc -HN03, pH <2 

Chain-of-custody forms were completed for each batch of samples, indicating sample numbers, 

containers, preservatives, analyses requested, date and time of sampling, and express shipment 

number. Custody transfers were recorded by signature, date and time of relinquishment, and 

receipt of custody by the parties involved. The packaged samples were shipped overnight via 

express priority service for next morning delivery. The receiving laboratory was notified to 

expect a next-day delivery, and contacted to verify the shipment's arrival. 
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Ancillary data pertinent to sampling activities were collected for each sampling event. Field 

information included identification of sampling personnel, time of sampling, description of 

location, weather conditions, equipment/sample containers used, sampling methods used, test 

equipment used, physical/chemical parameters measured, soil lithology and stratigraphy, 

problems encountered, and procedural deviations. This information was recorded in the field 

logbook dedicated to the site. 

Decontamination 

Field equipment was decontaminated in accordance with the CSAP (E/A&H, 1994b). All 

exploration and sampling equipment was decontaminated before use at each sampling station, 

and equipment that came into contact with the actual sampled material was decontaminated 

between each sample collection at each station. Decontamination was accomplished as follows: 

Decontamination Procedures 

1. Laboratory-grade detergent and potable water wash 

2. Tap water or analyte-free (deionized/organic-free) water rinse 

3. Analyte-free water rinse 

4. Two isopropyl alcohol rinses 

5. Analyte-free water rinse 

6. Air dry 

Decontaminated sampling equipment was wrapped in aluminum foil if transported or stored 

before use. Large equipment was decontaminated at a dedicated station constructed of a wood 

frame and heavy plastic cover which was designed to funnel decontamination runoff water into 

a collection sump. A pressure-washing machine was used to spray down the large equipment 

and drill rig with a hot water and soap wash solution. Small equipment was decontaminated 

either at the dedicated area or at the site using the procedures outlined above. 
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5.5 Investigation-Derived Wastes 

Wastes derived from the fi.eld investigation included drill cuttings, well development and purge 

water, decontamination water, used personal protective equipment (PPE), and well construction 

material wrappings. Generated wastes were handled in a manner that would minimize contact 

with the environment. Soil retrieved from hand-auger borings was placed on plastic sheeting 

or inside plastic bags, then transferred to 55-gallon drums. During drilling, plastic ground cover 

was placed over the boring locations to contain drilling spoils. Wastewater from the dedicated 

decontamination areas was collected in a plastic-lined sump. The wastewater in the sump was 

pumped out regularly into 55-gallon drums, and stored onsite until disposal by the U.S. Navy. 

Waste generated at each soil boring/monitoring well location and at the decontamination station 

was containerized in 55-gallon drums and moved to an offsite location pending proper disposal 

by the Navy. All drums were marked with the sample location (well number, etc.), date, and 

type of investigation-derived waste. PPE and well construction material wrappings were 

containerized in the drums along with the drill cuttings, etc., or disposed in the E/A&H 

dumpster at the field trailer. 

5.6 Methods for Hydrologic Investigations 

Potentiometric Surface Data 

Three water level data sets were collected at Site 38: one complete data set in May 1994, a 

second data set from select wells in August 1994 from high to low tide, and another complete 

data set in March 1996. Potentiometric surface maps were constructed from each data set 

(Section 6). Water levels were measured to the nearest 0.01-foot using an electronic water level 

indicator from a designated point on top of each well casing. The depth-to-water measurement 

was subtracted from the top of the well casing elevation to obtain the potentiometric surface 

elevation. 
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Specific-capacity tests were conducted to estimate the surficial zone transmissivity and hydraulic 

conductivity. Select monitoring wells were pumped at a constant rate and the associated 

. drawdown in water level was monitored. Water level measurements were completed before 

pumping, then at scheduled time intervals from the start of pumping at 15 seconds, 30 seconds, 

45 seconds, one minute, two minutes, three minutes, and five minutes. The pump was shut 

down and the measurements were repeated in the same manner at 15 seconds, 30 seconds, 

45 seconds, etc. to monitor aquifer recovery. The drawdown and duration of pumping were 

entered into a computer program (described below) with other variables that characterize the 

aquifer and the pumping system. The program output estimated specific capacity, transmissivity, 

and hydraulic conductivity. 

Aquifer parameters were calculated from the specific capacity test data using a computer 

program developed by Bradbury and Rothschild (1985). The two assumed variables entered into 

the specific capacity program were the storage coefficient and well-loss coefficient. A storage 

coefficient of 0.25 was estimated for unconfmed fme- to medium-grained sand aquifers from 

Todd (1980) and a well-loss coefficient of 0.75 was used to approximate well efficiency. The 

specific capacity test results are summarized and discussed in Section 6. 

A limited tidal study was completed at Site 38. Transducers were installed in five wells across 

.the site and a sixth transducer was placed at a fixed point in Pensacola Bay adjacent to Site 38. 

The transducers measured the relative change in each well and the bay for approximately 

42 hours. This study is detailed in Section 6. 

5. 7 BRAC Team Additional Sampling Activities 

As part of the Rl, an additional site investigation was completed by the NAS Pensacola BRAC 

Team at Site 38 (Building 604 Plating Shop and former Building 71 Old Plating Shop). This 

site is included in RI/FS Category VII of the Revised 1995 Site Management Plan of the 

Installation Restoration Program for the Naval Air Station Pensacola, Pensacola, Florida 
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(SOUTHNAVFACENGCOM, 1995). These additional field activities were performed at Site 38 

to adequately assess the nature, magnitude, and extent of contaminated soil and groundwater, 

as defmed by the screening values for the contaminants. Field activities performed during the 

site investigation included advancing 42 soil borings, installating 11 permanent and 34 temporary 

monitoring wells, and collecting 79 soil and 58 groundwater samples. Field sampling, analytical 

methods, and reporting were conducted at USEPA Level ll and IV protocols, as appropriate. 

Data from the mobile laboratories were reported at Level ll protocol, all other data were 

reported at Level IV protocol. Chemical analyses were performed by onsite mobile Field 

Analytical Services Program (FASP) laboratories operating under USEPA's Environmental 

Services Assistance Team (ESAT) contract, and the USEP A Region IV laboratory. 

Primary references for these additional field activities include the Sampling and Analysis Plan 

1 

for Site 38 (Building 604), Site 44 (Building 3221) (USEPA, 1995), the Remedial Investigation ) 

Report- Site 38 (EI A&H, 1994a), the Region IV Environmental Compliance Branch SOPIQAM 

(USEPA, 1991a), and the Region IV Analytical Support Branch Standard Operating Procedures 

(USEPA, 1990a,b). 

A three-phase approach was used during the BRAC Team field investigation of Site 38. 

• Phase I (nature and magnitude phase, previous Rl). Phase I activities were performed 

on all sites to verify the presence of contaminants, based on comparison to the 

Preliminary Remedial Goals (PRGs) established for these sites. This phase was 

performed during the previous investigation of Site 3S by E/ A&H. As a result of this 

investigation, permanent monitoring wells were installed. 

• Phase ll (delineation phase, additional field investigation). During Phase II, 

groundwater and soil contamination was assessed by installing temporary monitoring 

wells, with additional sampling completed as necessary. Sampling strategies were based 
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on the Phase I analytical results and included tailoring the analytical suite to specific 

analytes or compounds of concern. Recommendations for permanent monitoring well 

locations were proposed during this investigation. 

• Phase ill (coml.l"lllation phase, additional field investigation). Phase ill fieldwork 

included installing permanent monitoring wells to replace temporary ones. These were 

used to confirm contamination delineation and provide data for the BRA. Phase III 

permanent wells are also part of a base-wide periodic groundwater monitoring program. 

Due to the time frame and purpose of the additional BRAC sampling activities, they are 

discussed in this section separately from the other RI activities. The following subsections 

contain discussions of BRAC sampling methods. 

5.7.1 BRAC Team Methodology 

The methods used for this additional BRAC investigation included the advancing soil borings, 

installing permanent and temporary groundwater monitoring wells, and collecting soil and 

groundwater samples. 

Sampling Objectives 

The objectives of the additional field sampling effort are to: 

• Delineate the nature and extent of contamination. 

• Assess the need for site remediation. 

Sampling· and Analytic Requirements 

The sampling and analyses performed for these investigations are discussed in this section. The 

number of samples by medium is also listed. Changes to the field sampling plan were made in 

the field upon a consensus of team members present. The most significant change was the 
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extension of the investigation northward to Building 636, when it became apparent that the 

chlorinated solvent plume was not confmed to the immediate area of Building 604. 

Thirty-seven groundwater samples were collected from temporary monitoring wells and analyzed 

onsite in mobile laboratories provided by USEPA via the FASP contract. Samples for inorganic 

analysis were not digested (with one exception), and the resulting data must be considered to 

reflect the dissolved fraction. This strategy enabled the mobile laboratories to return data to the 

sampling team within 16 hours of sample receipt. The selection of analytes for the mobile 

laboratories was based upon the results of Phase I of the Site 38 Rl. Specifically, the chosen 

contaminants were present at concentrations above their screening values and their extent was 

not defmed. 

The US EPA CLP T AL/TCL was used to provide a full spectrum of legally defensible 

contaminant analyses for the remaining samples, except pesticides. All Level IV groundwater 

samples were analyzed for pesticides, but only 21 of the 73 soil samples because pesticides were 

anticipated to be present only from application, not disposal, mixing, etc. 

Analytical Organization 

• Full Scan Analysis (FSA). The parameters include TAL metals (unfiltered), TCL 

cyanide, TCL pesticides, TCL polychlorinated biphenyls, TCL base-neutral/acid 

extractable organic compounds (BNAs), and TCL volatile organic compounds. 

• Full Scan Analysis/No Pesticides-PCBs (FSAINP). The parameters include TAL metals 

(unfiltered), TAL cyanide, TCL BNAs, and TCL VOCs. 

• Mobile Laboratory Parameters (MLP). The parameters include cadmium, lead, 

chromium, 1,2-dichloroethene (total), tetrachloroethene, trichloroethene, and vinyl 

chloride. 
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The sampling program is described in this section. One intennediate-depth well was installed and 

sampled at Site 38 near the fonner Building 71(GW-T05). This well was installed to· address 

a perceived data gap from Site 38 in the intennediate depth. The four previously installed 

intennediate depth wells at Building 604 were sampled to provide additional data. 

Soil Sampling Strategy 

Grab soil samples were collected from all temporary monitoring well borings at the surface and 

the groundwater interface. FSA was conducted on 21 soil samples from borings in unpaved 

areas. The remaining samples (52 total) were analyzed for FSA/NP. Grab soil samples were 

collected from all pennanent monitoring well borings at the surface and the groundwater 

interface. FSA was conducted on all of these soil samples. South of the fonner UST, visible 

staining on Building 604' s brick facade indicated areas of possible soil contamination. Five 

surface and two subsurface soil samples were collected from this area. Soil sample locations 

are presented on Figure 5-5. 

Table 5-7 lists soil sample locations and associated sample identifier. 

Groundwater Sampling Strategy 

Groundwater samples were collected from temporary and permanent monitoring wells. 

Thirty-four temporary wells were installed, 15 more than the 19 originally proposed. All 

groundwater samples from temporary wells were analyzed for MLP. Based upon these data, 

locations for pennanent shallow wells were selected in the field and these pennanent wells were 

than installed and sampled (FSA). Eight of the 12 newly installed pennanent wells were 

collocated with temporary wells. The preselected locations for the temporary monitoring wells 

were based upon data from in previous reports. Once these temporary wells were sampled and 

analyzed, the data were analyzed using a commercial modeling program (Surfer for Windows, 

v5. 01). The results of the modeling program were then used to select additional monitoring well 
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Boring 
Location 

B-S23 

B-T02 

B~T03 

--~ 
B-T05 

B-T06 

B-T07 

B-T08 

B-T09 

B-TIO 

B-Tll 

B-T12 

B-T13 

Table S-7 
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Section 5 - Field Investigation and Methodology 
August 12, 1996 

Site 38 BRAC Additional SoU Samples 

Sample 
Identifier 

OSFSOS2301 
OSBSOS2302 

Sample 
Interval 

~Lft. 

At water table. 

0-1 ft. 
At water table. 

. . .. ... . ........... . 
. . ... ·.· .. · .. ·.·.·· .··.· 

.. OSFSOT010l · 0-1 ft .. · .. 
· ··· OSBSOT0102···• .· ... ·••· > Atwater•table. ) 

OSFSOT0201 

OSFSOT0401 
OSBSOT0402 

OSFSOT0501 
OSBSOT0502 

OSFSOT0601 
OSBSOT0602 

OSFSOT0701 
OSBSOT0702 

OSFSOT0801 
OSBSOT0802 

OSFSOT090l 
·. OSBSOT0902 

OSFSOTIOOI 
OSBSOT1002 

OSFSOTllOI 
OSBSOT1102 

OSFSOT1201 
OSBSOT1202 

OSFSOT130l 
OSBSOT1302 

0-1 ft. 

. ····•· O,.J ft. 

0-1 ft. 
At water table. 

0-1 ft. 
At watertable. 

0-1 ft. 
At water table. 

0-l ft. 
At water table. 

0-1 ft. 
At water table. 

0-1 ft. 
At water table. 

0-1 ft. 
At water table. 

0-1 ft. 
At water table. 

0-1 ft. 
At water table. 

0-1 ft. 
·At water table. 
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Date 
Sampled 

10/19/95 

Remarks 

Collocated with ·permanent 
well38Gl10. 

Collocated with permanent 
well 38GS23. 

10/1719~ .••••••••••••••••• CoUocat~ with temporary 
··.· .. ·.·.·. .. welLGW TOl. 

10/17/95 

10/17/95 

10/17/95 

10/18/95 

10/18/95 

10/18/95 

10/18/95 

10/18/95 

10/18/95 

10/18/95 

·10/18/95 

Collocated with temporary 
well GW-T02 . 

······•.· ·· · Collocated with temporary 
··········•-well GW-.T03. . . . 

Collocated with permanent 
well 38GS26. 

Collocated with temporary 
weUGW~TOS. 

Collocated with temporary 
well GW-T06. 

· · · Collocated with temporary 
weUGW-.T07. 

Collocated with temporary 
well GW-T08. 

.Collocated with temporary 
well GW~T09. 

Collocated with permanent 
well 38GS24. 

Collocated with temporary 
wellGW-TlL 

Collocated with temporary 
well GW-T12. 

···Collocated with temporary 
<well GW-T13. 
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Table 5-7 
Site 38 BRAC Additional SoU Samples 

Boring Sample Sample Date 
Location Identifier Interval Sampled Remarks 

~T14 ··· OSFSOT140l Q.,}ft. Collocated with permanent 
. OSBSOT1402 well 380S29 . 

B-T15 OSFSOT1501 0-1 ft. 10/18/95 Collocated with temporary 
OSBSOT1502 - At water table. well OS-TIS. 

.. ·.· ·.··.·.·. :·· 
. ·· . . . 

<B;.T16 . ••·•·OSFSOT160l• 04fL••·.·.·· 10/19/95 · ··.·····•··•·••• ·••.••. Collocated with temporary 
•. OSBSOT1602 •·•···•·•·•••< )· .. ·.•·• At•·water tabt~•···•••·••··· •.•... · .. ••·•·•· ···•·• .. · << weliGW-Tl6. 

B-Tl7 OSFSOT1701 0-1 ft. 10/19/95 Collocated with temporary 
OSBSOT1702 At water table. well OW-Tl7. 

:·. 

B-Tl8 OSFSOT1801 o;.t··ft. · Collocated with temporary 
. OSBSOT1802 .. ·.··• . well OW-TIS . 

B-Tl9 OSFSOT1901 0-1 ft. 10119/95 Collocated with temporary 
OSBSOT1902 At water table. well OW-Tl9. 

B-T20 OSFSOT2001 0..;1 ft. 10/19/95 Collocated with temporary 
OSBS0T2002 ·· At water table. well GW-T20. 

B-T22 OSFSOT2201 0-1 ft. 10/19/95 Collocated with temporary 
OSBSOT2202 At water table. well OW-T22. 

B-T23 OSFSOT230l 0-1 ft. 10/20/95 Collocated with temporary 
OSBSOT2302 At water table. well GW-T23. 

B-T25 OSFSOT2501 0-1 ft. 10/20/95 Collocated with temporary 
OSBSOT2502 At water table. well OW-T25. 

B•T26 OSFSOT2601 0-1 ft. 10/20/95 >· •. •collocated with temporary.···· 
OSBSOT2602 At water table. · well OW-T26. 

B-T27 OSFSOT2701 0-1 ft. 10/20/95 Collocated with temporary 
OSBSOT2702 At water table. well OW-T27. 

B-T28 OSFSOT2801 0-1 ft. 10/20/95 Collocated with temporary 
.. OSBSOT2802 At water table . well OW-T28. 

B-T29 OSFSOT2901 0-1 ft. 10/20/95 Collocated with permanent 
OSBSOT2902 At water table. well 38GS30. 

B-T30 OSBSOT3002 At water table. 10/21/95 ·.Collocated with temporary 
·.···•··········.wetlGW..;TJO. 
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Boring 
Location 

B.:.CT31 

B-T32 

B-T34 

B-T35 

B-T36 

B-T38 

B-T39 

B-T40 

B-T41 

B-T42 

Note: 

Table 5-7 
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Site 38 BRAC Additional Soil Samples 

Salaple Sampie 
Identifier Interval 

OSFSOT31 01 0-1 ft 
· OSBSOT3102 ·· ·• At water table. y ··. 

OSFSOT320 1 0-1 ft. 
OSBSOT3202 At water table. 

Date 
Sampled 

· .. > 10121/95. 

10/23/95 

Remarks 

>Collocated with temporary 
well.GW-T31. 

Collocated with permanent 
well 38GS25. 

·· OSFSOT3301 .·. . . ()..l ft> > .· . . lOQl/95 Collocated with temporary 

OSBSOT3302 Atwater ttble; . < < .well.GW~T33. 

OSFSOT3401 
OSBSOT3402 

OSFSOT3501 
OSBSOT3502 ·. 

OSFSOT3601 
OSBSOT3602 

OSFSOT370l 
OSBSOT3702 

OSFSOT3801 

OSFSOT3901 

OSFSOT4001 
OSBSOT4002 

OSFSOT4101 
OSBSOT4102 

OSFSOT4201 

0-1 ft. 
At water table. 

O.:.cl ft/ 

0-1 ft. 
At water table. 

Q..;1 ft. 

0-1 ft. 

0-1 ft. 

0-1 ft. 
At water table. 

0-1 ft. 
At water table. 

0-1 ft. 

10/23/95 

· iot23t95•····· 

10/23/95 

10/24/95 

10/24/95 

10/24/95 

10/24/95 

10/24/95 

Collocated with temporary 
well GW-T34. 

Collocated with permanent 
. we1138GS27. 

Collocated with permanent 
well 38GS31. 

Collocated with permanent 
well 38GS28. 

Soil boring only. 

Soil boring only. 

Soil boring only. 

Soil boring only. 

Soil boring only. 

Full Scan Analysis was performed on all samples. 

locations. These were then sampled, and the data added to the model. This process continued 

until the plume was adequately delineated. Temporary well locations are shown on Figure 5-6. 

Permanent wells sampled during this phase of the investigation are shown on Figure 5-7. 
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Table 5-8 lists each groundwater sample location and associated sample identifier for permanent 

and temporary wells. 

Sampling Procedures 

The sampling procedures used were consistent with the SOP/QAM. 

Soil Sampling 

Soil borings were advanced using HSA drilling techniques or hand augers, as appropriate. 

Soil was sampled using stainless-steel split-barrel samplers or collected directly from the 

stainless-steel hand augers in accordance with the SOP/QAM. 

Monitoring Well Installation 

Temporary and permanent monitoring well borings were advanced in accordance with 

the SOP/QAM. Shallow temporary wells were installed using a hand auger. One 

intermediate-depth temporary well was installed using the drill rig. Permanent monitoring wells 

were installed using HSA drilling techniques. Because of possible floating contaminants, shallow 

monitoring wells were installed such that the well screen brackets the water table. 

Upon completion, the monitoring wells were developed. Development continued until the water 

withdrawn was as free of turbidity as possible given the lithology of the screened interval and 

pH, temperature, and specific conductivity were stabilized. These measurements were recorded. 

Groundwater Sampling 

Groundwater was sampled in accordance with the SOP/QAM. Permanent and temporary 

shallow wells were purged and sampled using a peristaltic pump/vacuum jug method. This 

method uses a peristaltic pump and dedicated, decontaminated, 0.25-inch outside diameter (OD) 

Teflon tubing to purge a well at a slow, controlled pumping rate. Samples were collected 
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Table 5-8 
Site 38 BRAC Team Additional Groundwater Samples 

Well 
Number 

18GS02 

38GI04 

38GI07 

380108 

38GI09 

38Gil0 

38GS07 

38GS09 

38GS15 

38GS16 

38GS17 

38GS18 

38GS22 

38GS23 

38GS24 

38GS25 

38GS26 

38GS27 

38GS28 

·-38GS30 

38GS31 

38GS32 

GW-TOl 

Sample 
Number 

018GS00201 

038GI00401 

038GI0070l 

038GI00801 

Date 
Sampled . 

10/24/95 

10/24/95 

Remarks 

Permanent well 

Permanent well 

Permanent well 

...... H o38dt0<>96t················ ······················•••ioh3/95···H )····················· •> .•.•••• U~riri~ri:i•.weu······ 
038GI01001 

038GS00701 

038GS00901 

038GOG1501 

038GOG1601 

038GOG1701 
038GSOI701 

038GS01801 

038GS02201 

038GS02301 

038GS02401 

038GS02501 

038GS02601 

038GS02701 

038GS02801 

038GS02901 

038GS03001 

038GS03101 

038GS03201 

OGWGOT0101 

10/23/95 

10/25/95 

10/21/95 ·. 

10/21/95 

10/21/95 
··10/24/95 

10/24/95 

10/25/94 

10/23/95 

10/25/95 

10/25/95 

10/25/95 

10/25/95 

10/25/95 

10/25/95 

10/25/95 

10/25/95 

10/25/95 . 

10/17/95 
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Permanent well 
: :-·-:-:.:··.-<· ·::.··: · .... ·.·-: . 

. · Perinanent well. 

Permanent well 

Permanent well 

.. Permanent. well 

Permanent well 

Permanent· well 

Permanent well 

Permanent well 

Permanent well 

Permanent well 

Permanent well 

Permanent well 

Permanent well 

• Permanent well 

Permanent well 

. Permanentwen. 

Temporary well 

Analysis 

FSA 

FSA 

FSA 

FSA 

··FSA 

FSA 

FSA 

.MLP 

MLP 

MLP 
· FSA 

FSA 

FSA 

FSA 

FSA 

FSA 

·· FSA 

FSA 

FSA 

FSA 

FSA· 

FSA 

FSA 

MLP 
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Table 5-8 
Site 38 BRAC Team Additional Groundwater Samples 

WeU Sample Date 
Number Number Sampled Remarks Analysis 

GW-T03 OGWGOT0301 10/17/95 MLP 

GW-T04 OGWGOT0401 10/17/95 Temporary well converted to MLP 
permanent well 38GS26 

GW;,TOS Temponuy well FSA 

GW-T06 OGWGOT0601 10/18/95 Temporary well MLP 
><·. :·.:·: ·: .. : 

aw.:To7 > OGWGOT070 1 10/18/95 Temponuy \Veil .. MLP 

GW-T08 OGWGOT0801 10/18/95 Temporary well MLP 

GW-T09 OGWGOT0901 10/18/95 Temporary well MLP 

GW-TlO OGWGOT1001 10/18/95 Temporary well converted to MLP 
permanent well 38GS24 

GW-Tll OGWGOTllOl 10/18/95 ·Temporary. well 

GW-T12 OGWGOT1201 10/18/95 Temporary well MLP 

GW-T13 OGWGOT1301 10/18/95 Temporary well 

GW-T14 OGWGOT1401 10/18/95 Temporary well converted to MLP 
permanent well38GS29 

GW-T15 OGWGOT1501 10/18/95 Temporary well MLP 

GW-T16 OGWGOT1601 10/19/95 Temporary well MLP 

GW-T17 OGWGOT1701 10/19/95 Temporary well MLP 

GW-T18 OGWGOT1801 10/19/95 Temporary well MLP 

GW-T19 OGWGOT1901 10/19/95 Temporary well MLP 

GW-T20 OGWGOT2001 10/19/95 Temporary well MLP 

GW-T22 OGWGOT2201 10/19/95 Temporary well MLP 

GW-T23 OGWGOT2301 10/20/95 Temporary well MLP 

GW-T25 OGWGOT2501 10/20/95 Temporary well MLP 

GW-T26 OGWGOT2601 10/20/95 Temporary well MLP 
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Table 5-8 

Well 
Number 

·GW-T27 

GW-T28 

GW-T30 

<GW-T31. 

GW-T32 

·ow-T33 

GW-T34 

GW-T35 

GW-T36 

GW-T37 

Notes: 
FSA = 
MLP = 

Site 38 BRAC Team Additiooal Groundwater Samples 

Sample 
Number 

Date 
Sampled 

10/20/95 

10/20/95 

Remarks 

Temporary well 

OGWGOT270L < · 

OGWGOT2801 

OGWGOT2901 •10/20/95 · ·••·· > . • · Temporary· well converted to 
.... · ... · ··· .· ···· · •··· ~rmanentwell 38GS30 

OGWGOT3001 10/21/95 Temporary well 

OGWGOT3201 10/23/95 Temporary well converted to 
permanent well 38GS25 

OGWGOT3301 10/23/95 Temporary well 

OGWGOT3401 10/23/95 Temporary well 

OGWGOT350l 10/23/95 Temporary well converted to 
permanent well 38GS27 

OGWGOT3601 10/23/95 Temporary well converted to 
permanent well 38GS31 

OGWGOT3701 10/23/95 Temporary well converted to 
permanent well 38GS28 

Full Scan Analysis 
Mobile Laboratory Parameters 

Analysis 

MLP 

MLP 

·MLP 

MLP 

MLP 

MLP 

MLP 

MLP 

MLP 

MLP 

MLP 

directly into the sample containers. To prevent potential degassing of volatiles, ~pies for 

VOC analyses were collected by disconnecting the tubing from the pump, and allowing the water 

in the tube to drain into the sample vials. Groundwater samples were collected at the top of the 

water column and were as clear as possible given the subsurface geology. Field parameters 

recorded during groundwater sampling included organic vapor levels, pH, temperature, specific 

conductivity, and turbidity. 
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Sample Identification 

A 10-digit code identifies soil and groundwater samples. This code identifies samples by site, 

sample medium, and location. 

The first three digits identify the site or sample media as follows: 

018 - Site 18 

038 - Site 38 

OGW - Groundwater sample from Site 38 temporary well 

OSB = Subsurface soil sample from Site 38 

OSF - Surface soil sample from Site 38 

The fourth and fifth digits identify the sample matrix as follows: 

GS - Groundwater sample from a shallow well 

GI = Groundwater sample from an intermediate well 

GO - Groundwater sample from a temporary well 

so = Soil sample 

The sixth through eighth digits identify the sampling location as follows: 

110 = Soil sample from boring B-110 

S23 = Soil sample from boring B-S23 

T01 = Soil or groundwater sample from temporary TOl 

G15 = Groundwater sample from well GS15 

The ninth and tenth digits identify the sampling depth intervals follows: 

01 = 0-1 ft. soil sample interval or top of the water column 

02 = Sample collected from the groundwater interface 
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6.0 SITE GEOLOGICAL AND HYDROLOGICAL CONDITIONS 

Soil and groundwater data were collected to develop an understanding of the site stratigraphy and 

hydrologic system for the FS and, if necessary, the remedial design. Soil boring logs were used 

to describe the site stratigraphy; aquifer tests and tidal influence studies were used to assess the 

' surficial aquifer's hydraulic characteristics. In addition, soil and groundwater samples were 

submitted for laboratory analysis of physical characteristics and chemical properties. This 

information was used to assess contaminant fate and transport, and to evaluate possible remedial 

actions. 

6.1 Surficial Soil Zone Assessment 

Data from 67 soil borings were used to develop the stratigraphic information included in this RI, 

including 25 borings advanced in February 1993, and 42 borings advanced between July and 

December 1993. The soil boring locations are shown on Figure 6-1; boring logs are in Appendix 

E. Forty-one soil borings were completed to the water table to collect soil samples, 20 soil 

borings were completed to install permanent or temporary shallow monitoring wells (typically less 

than 13 feet bls), and six borings were completed to the base of the surficial zone to install 

intermediate monitoring wells. 

ABB advanced 12 soil borings during the UST investigation south of Building 604. No soil 

samples were collected, but monitoring wells were installed in all borings. Copies of the ABB 

boring logs are included in Appendix C. 

6.1.1 Site Stratigraphy 

The stratigraphy observed at Site 38 is consistent with previous findings at NAS Pensacola. The 

typical shallow soil profile is shown in two cross sections, A-A' (Figure 6-2) which trends 

north-south across the Building 71 area and B-B' (Figure 6-3) which trends east-west along the 

force-main IWTP sewer line. The surficial zone thickness varies from 30 to 45 feet and consists 
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of fme- to medium-grained, grayish-white quartz sand with localized, thin layers of silty clay. A 

"transition zone" ranging from 2 to 12 feet thick is at the base of the surficial zone, and it grades 

downward from a poorly sorted sand and silty clay into a dense, dark greenish-gray lean clay. 

This clay layer is 30 to 45 feet bls and was encountered in all intermediate depth borings. The clay 
"" 

thickness at Site 38 was not determined, but it reportedly varies from 12 to 17 feet thick in the 

NAS Pensacola area. 

6.1.2 Soil Physical Properties 

Five Shelby tube samples were collected from borings 36SB75C, 36SB73N, 38S43, 38S20, and 

38S26. Two samples were collected from the unsaturated soil zone, two from the transition zone, 

and one from the clay layer. Each Shelby Tube sample was analyzed for grain-size distribution, 

vertical permeability, percent porosity, and specific gravity. These data are presented in Table 

6-1. Soil porosity is the percentage of void space per sample volume, and permeability is the soil 

capacity for transmitting fluid. Specific gravity is the ratio of the mass of soil to the mass of an 

equal volume of water. The results are consistent with findings from other NAS Pensacola sites. 

Vertical permeability decreases with increasing depth, with the greatest change occurring between 

the transitiqn zone (base of the surficial zone) and the underlying clay layer. The vertical 

permeability of the transition zone is 4.784 x 10"3 centimeters per second (em/sec) compared to 

1.036 x 10-8 em/sec for the clay layer. A unit may be classified as an aquitard if the permeability 

is ·less than 1 x w-s em/sec (Fetter, 1988). An aquitard that is laterally continuous, such as the 

clay layer at the base of the surficial zone, would likely retard the vertical migration of 

groundwater and site contaminants. 

6.1.3 Soil Chemical Properties 

Fifteen soil samples were collected at Site 38 and analyzed for CEC, TOC, TKN, nitrate, total 

phosphorus, and heterotrophic plate count. The data are summarized in Table 6-2. The Shelby 
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Sample# 
(Boring) 

Soil 
,~one 

Sample 
Depth 
(Feet) 

Table 6-1 
Soil Physical Properties 

Percent 
Porosity 

Specific 
Gravity 

Vertical 
Permeability 

em/sec• 
(ft/day) 

uses 
Classification 

. ············ ... 

36s75coz 
(36s75C)b· 

·--· ............. . 
- . . . . . . . . . . 

Ot:62. >2.649 r.9~262 -Mt!cthnrit&?ni&sana 
(5#.82) ·· · tr~ce gravet(SP)i · ·· • 

36S73N02 
(36S73N)b 

38S09B1 
(38S2W 

38GI07 .··. 
ic38s26y,· 

Notes: 

uz 0 to 2 39.87 2.649 

TZ/CL 45 to 47 57.82 2.599 

CL .•..... . A~.toA1.· ... ••. 

a em/sec are multiplied by 2,835 to calculate ft/day. 

2.438e-3 
(6.91) 

1.167e-4 
(0.31) 

Coarse to fme sand, trace 
gravel (SP-SM) 

Medium to fme sandy 
lean clay (CL) 

b Numbers in parentheses are the laboratory report sample identification. 
Soil Zones unsaturated zone (UZ), transition zone (TZ), and clay layer (CL). 
The laboratory reports are provided Appendix F. 
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Parameter 
Sample ID 

38S0303 

3851103 

··•·•···••·.J8SlS01 

38S2203 

3853101 

3SS3301 

38S3401 

38S3501 

3853601 

·· j(}s8lw62·•••········ 

36579C02 

~6S76wo2 
·:-.o;···· 

36S75E04 

Notes: 

CEC 
meq/lOOg 

1.30 

0.72 

4.90 

0.87 

4.40 

3.20 

4.50 

19.00 
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Table 6-2 
Soil Chemical Properties 

TOC 
mg/kg 

TKN 
mg/kg 

Nitrate 
mglkg 

Data from Remedial Investigation 

710 

ND 

ND 

220 

450 

1,200 

540 

ND 

74 

ND 

56 

330 

59 

·3.3 

ND 

ND 

3.1 

4.3 

ND 

Data from February 1993 Study 

630 

940 

1,700 

·······················.···· §s.r .·. Ii1s.6·· 
250 16.0 

2,900 110.0 

Phosphorus 
mg/kg 

ND 

ND 

20 

12 

140 

160 

150 

Heterotrophic 
Plate Count 

No/g 

3,100,000 

3,700,000 

l,()()Q;()Q(} 

2,100,000 

170,000 

420,()()0• 

210,000 

3,200,000 

40,000 

?/}()(),()()() .. · 

160 .·.··.·······················ts&.®J 

140 2,100,000 

71 > 90,()(){) 

160 600,000 

CEC 
ND 

Reported in milliequivalents per 100 grams 
Not detected above sample detection limit 
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Tube and Soil Chemistry Analytical Data are included in Appendix F. CEC ranged from 0.38 to 

19.0 milliequivalents per 100 grams (meq/100g), and TOC ranged from below detection limits to 

2, 100 milligrams per kilogram (mg/kg). TKN concentrations ranged from below detection limits 

to 2,900 mg/kg, nitrate ranged from nondetect to 110.0 mg/kg, and phosphorus ranged from 
~ 

nondetect to 210 mg/kg. Heterotrophic plate count ranged from 90,000 to 3,700,000 colonies per 

gram (No/g), which indicates the biological activity. The implications of these data will be 

discussed in Section 9, Contaminant Fate and Transport. 

6.2 Surficial Aquifer Assessment 

Transmissivity, hydraulic conductivity, and the general flow characteristics, including tidal 

influence, were assessed. Specific capacity tests were completed on several wells. In addition, 

a study was conducted to assess tidal effects on the potentiometric surface. Groundwater chemical 

property data were collected such as general water quality, nutrient availability, biological activity, 

and available oxygen for chemical and biological reactions. 

Thirty-seven monitoring wells have been installed at Site 38 during three field studies. Eleven 

permanent monitoring wells were installed during the ABB UST investigation south of 

Building 604, nine temporary monitoring wells were installed in February 1993, and 17 permanent 

monitoring wells were installed between July and December 1994 during the two studies 

completed by E/A&H. Figure 6-4 shows all monitoring well locations. The 11 ABB wells were 

renumbered and designated as Site 38 monitoring wells for this investigation. The temporary 

monitoring wells retained their original identification of 36GR# (well number), indicating Site 36, 

G for groundwater and R for temporary wel1. These wells were abandoned in accordance with 

the Northwest Florida Water Management District (NWFWMD) regulations after one sampling 

event. 
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6.2.1 Groundwater Chemical Properties 
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Shallow monitoring wells 38GS03, 38GS09, and 38GS09, and intermediate monitoring well, 

38GI01, were sampled for analysis of alkalinity, TSS, hardness, five day BOD, COD, TKN, 

nitrate, total phosphorus, and standard heterotrophic plate count (Table 6-3). The standard 
\, 

heterotrophic plate count at shallow depth ranged from 4,700 to 8,900 No/g and was identified 

at 46,000 No/g at intermediate depth. At shallow depth, TKN, nitrate, and phosphorous ranged 

from below detection limits to 0.41 mg/L, nondetect to 0.11 mg/L, and 0.054 to 0.62 mg/L, 

respectively. At intermediate depth, TKN, nitrate and phosphorus were detected at 1. 6 mg/L, 0.1 

mg/L, and 0. 35 mg/L, respectively. The shallow depth alkalinity, TSS, and hardness ranged from 

88 to 140 mg/L, 39 to 290 mg/L, and from 79 to 120 mg/L, respectively. At the intermediate 

depth, alkalinity, TSS, and hardness were 250 mg/L, 82mg/L, and 180 mg/L. 

Temperature, pH, specific conductivity, and turbidity were measured in the field when 

groundwater samples were collected; Tables 6-4 and 6-5 summarize the final readings before 

samples were collected. Temperature ranged from 18.5° to 27.4° Celsius in shallow wells, and 

from 23.0° to 25.1 o Celsius in intermediate wells. In shallow wells conductivity ranged from 136 

to 412 micr.oSiemens per centimeter {{tS/cm) and pH ranged from 6.42 to 7.39. Conductivity and 

pH in intermediate wells ranged from 106 to 12,500 t-tSicm and 6.86 to 8.00, respectively. 

Turbidity was measured at < 1 NTU in 11 of 21 shallow wells and a maximum of 5 NTUs in 

wells 38GS17. Turbidity ranged from < 1 to 88 NTUs in the intermediate wells. 

6.2.2 Surficial Aquifer Characteristics 

Understanding the variables influencing groundwater movement is necessary for assessing 

contaminant migration, since many of the Same ones govern contaminant movement. Hydraulic 

conductivity, transmissivity, specific capacity, and flow velocity are some aquifer properties that 

govern groundwater movement. However, nearshore environments are dynamic systems altered 
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Table 6-3 
Groundwater Chemical Properties 

Sample ID 
Parameter 

Alkhlinit.y (mg/L)~, 

TSS (mg/L) 

Hardness (mg/L) 

5-day BOD (mg/L) 
... · 

cop(mg/L) 

TKN-N (mg/L) 

Nitrate-N (mgJL) 

Phosphorus (mg/L) 

StdPlateCt(No/ml) 

38GI01 

p50. 

82 

180 

4.4 

38 

1.6 

0.35 

.46;000 .· 

290 

120 

1.6 

0.41 

0.62 

6-16 

38GS09 38GS15 

.,/88 12o.oo· 
140 39.00 

79 120.00 

ND 3.20 

ND 0.23 

0.47 0.054 

8,900 



pH 
Sample ID (Std Units) 

-~·-:::··. 

38GS01····· 7.19 

38GS02 7.26 

38GSOJ 724>• 

38GS04 6.98 

38GS06 7.30 

38GS07• 

38GS08 7.23 

3~GS02> 6.85 

38GS10 6.77 

3~GS1 

38GS12 6.96 

: 

38GS14 7.03 

38G$15 

38GS16 6.56 

38GS17 

38GS18 6.65 

38GS20 7.15 

38GS21 6.97• 
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Table 6-4 
Groundwater Stability Data 
Shallow Monitoring Wells 

Temperature Conductivity 
(Degrees C) (ji.S/cm) 

20:9 182 

20.8 340 

20.8 324 

22.8 291 

21.5 296 

22~8 ····•·J94 

21.7 386 

>2L9 201 

23.8 243 

18.5 

20.0 412 

24.4 303 

22.8 269 

24;9 . 245 

21.7 300 

23.5 255 

27.4. 288 
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<1 

<1 

<1 

<1 

<1 

1 

2 

<1 

<1 

<1 
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Table 6-5 
Groundwater Stability Data 

Intennediate Monitoring Wells 

Sample ID 
pH 

(Std Units) 
Temperature 
(Degrees C) 

Conductivity 
(,uS/em) 

Notes: 

38GIOI 

38GI02 

38GI03 

38GI04 

38GI08 

7.56 

7.52 

6.86 

7.64 

I.®< 

7.79 

8~00 .. 

pH is reported in standard (Std) units. 
Temperature is in degrees Celsius (°C). 

<25.00 

23.40 

23.00 

25.10 

24.90 

.564.00 

12,500.00 

3,880.00 

433.00 

625.00 
......... 
. ··.·.· .. ·-·.·.·· .··· ... 

ios.oo··· 

Turbidity 
(NTUs) 

<1 

7 

14 

88 

2 

5 

daily by tidal fluctuations, causing short-term changes in the flow characteristics. Specific 

capacity tests, potentiometric data analysis, and a tidal influence study were conducted to assess 

aquifer pr9perties and flow characteristics. The results are presented below; however, the 

relationship of the aquifer characteristics to contaminant movement will be summarized in Section 

9 and detailed in the FS report. 

Specific Capacity Pumping Tests 

Specific capacity pumping tests were completed on select shallow and intermediate monitoring 

wells as described in Section 5.6. The data generated from these tests were input into the 

computer program, A Computerized Technique for Estimation the Hydraulic Conductivity of 

Aquifers from Specific Capacity Data, Bradbury, K.R. and Rothschild, E.R. (1985). The 

hydrologic data reports from this program are presented in Appendix G. The output is an estimate 

of specific capacity, transmissivity, and hydraulic conductivity (Table 6-6). 
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Well 1D 

38GS01 

38GS14 

38GS13 

38GS11 

38GS08 

38GS07 

38GI09 

38GI07 

38Gl03 

38GI01 

Specific 
Capacity 
(gpm/ft) 

3.93 

9.44 

17.78 

14.64 

1L53 ·. 

12.83 

. 18.19 
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Table 6-6 
Aquifer Characteristics 

Transmissivity 
(ff/day) 

Shallow Monitoring Wells 

3,370 

7,208 

11,285 

8~844 

9,858 

·..:···········<·: :13,?.~8 

Hydraulic 
Conductivity 

(ft/day) 

84 

180 

340 

282 

221.•·.······ 

246 

Intermediate Monitoring Wells 

5A4 3,001 75 

1.49 790 20 

624 16 

8.85 4,955 124 

Groundwater elevations ranged from 0.66 to 1.04 feet msl at shallow depths and from 0.83 to 1.24 

feet msl at intermediate depths. Figures 6-5 and 6-6 are potentiometric maps of the upper and 

lower surficial zones, respectively. Groundwater generally flows south-southeast at the shallow 

depth and southeast at intermediate depth, becoming easterly along the shoreline. The flow 

direction was shown to reverse around wells near the shoreline. This is discussed in more detail 

below. 
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Specific capacity measures well productivity, and is defined as the ratio between the rate of 

pumping and the drawdown (or change in water level) in the well. Transmissivity is defmed as 

the rate at which water flows through a vertical strip of an aquifer one unit wide, extending the 

full saturated thickness of the aquifer, under a unit hydraulic gradient. Hydraulic conductivity ., 

describes the rate at which water can move through a permeable medium (Fetter, 1988). 

Calculations for this report assumed the following: a homogeneous aquifer with uniform thickness, 

hydraulic conductivity that is constant in all directions, a storativity of 0.25, and a well loss 

coefficient of 0. 7 5. Aquifer thickness for both the shallow and intermediate depths was calculated 

by subtracting the elevation of the bottom of the intermediate depth wells at their contact with the 

low permeability zone from the static-water level elevation. 

A difference was noted between hydraulic conductivities, specific capacities, and transmissivities 

of shallow and intermediate depths. Table 6-6 summarizes the results. Specific capacities range 

at shallow depths from 3.93 to 18.19 gpm per foot (gprnlft), and range at intermediate depths from 

1.18 to 8.85 gprnlft. The hydraulic conductivities at intermediate depths range from 16 to 124 

ft/ day, and at shallow depths from 84 to 340 ft/ day. Transmissivities at shallow depths ranged 

from 3,37Qto 13,614 feet squared per day (ft/day), and from 624 to 4,955 ft/day at intermediate 

depths. The apparent general decrease in values at intermediate depth may be attributed to the 

relatively finer-grained lithologies, and consequent reduction in permeabilities, of the transition 

zone at the base of the surficial zone. 

Groundwater Flow Characteristics 

Some groundwater flow characteristics are estimated based on potentiometric (groundwater 

elevation) data, including flow direction, horizontal and vertical flow gradients, and flow 

velocities. Groundwater levels were synaptically measured initially on June 3, 1994, between 8:57 

and 9:59a.m. Table 6-7 lists the groundwater elevations in feet msl and the time measured for 
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Table 6-7 
Potentiometric Data Shallow Wells 

June 3, 1994 

Top of Casing 
Elevation Depth to Water Water Elevation 

Well# (Feet msl) (Feet) (Feet msl) 

38GS01 5.74 4.74 1.00 

38GS02 4.18 3.49 0.69 

38GS03 3.88 .· 3.22 0.66 

38GS04 4.55 3.83 

38GS05 4.38 3.58: 

38GS06 5.6 4.78 0.82 

38GS07 7.34<. 6.51 0.83 

38GS08 7.29 6.44 0.85 

38GS09 6;25<· 5.44 0.81 

38GS10 4.69 3.87 0.82 

38GS11 .4.3 3.63 0.67 

38GS12 4.6 3.83 0.77 

38GS13 4.04 333 0.71 

38GS14 8.43 7.49 0.94 

38GS15 ·. 1i98 7.12 6~86 

38GS16 6.75 5.93 0.82 

38GS17 7nr·· 6{81 0.90 

38GS18 7.18 6.33 0.85 

38GS19 7.87 6~83 1.04 

38GS20 5.78 1.03 

38GS21 6;59 1.03 

Potentiometric Data Intermediate Wells 

38GI01 5.81 0.97 

38GI02 3.8 2.93 0.87 

38GI03 4.03 3.03 1.00 

38GI04 7.21 5.97 1.24 

38GI07 7.07 6.28 0.79 

38GI08 6.49 5.66 0.83 

38GI09 6.34 5.51 0.83 
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Time 

930 

914 

·9oo 

909 

···90s 

919 

958 

941 

938 

911 

917 

907 

903 

952 

954 

956 

.948 

946 

.·949>i. 

924 

915 

857 

947 

959 

942 

937 
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the shallow and intermediate wells. High tide was predicted to peak at 7:47 a.m. at 1.0 feet msl. 

The influence of tidal effects on groundwater movement is discussed later in this section. 

Because of the anomaly seen in the shallow groundwater potentiometric map (Figure 6-5) in the -, 

Building 71 area, water levels were remeasured in the shallow wells across the site on March 21, 

1996 (Table 6-8). Measurements were made during a falling tide approximately three hours after 

high tide. The potentiometric surface is presented in Figure 6-7. Groundwater flow was 

consistent with the previous measurements and remained toward the south-southeast. The anomaly 

seen in the previous water level measurement event was absent. 

Horizontal Groundwater Gradients 

Horizontal groundwater gradients were calculated for three shallow and one intermediate well pair 

in the IWTP sewer line area and for three shallow and one intermediate well pairs in the 

Building 71 area. Table 6-9 shows the calculated gradients. The horizontal gradients for the 

intermediate and shallow depths are similar, ranging from 0.0007 to 0.0027 and 0.0006 to 0.0020. 

Gradients measured from the March 1996 data were also consistent, averaging 0.0014 in the 

Building 604 area and 0.0027 in the Building 71 area. 

Groundwater gradients were calculated by the following equation: 

where: 

A 

B 

c 

v=A-B 
c 

Gradient (ft/ft) 

Elevation of 1st well (ft msl) 

Elevation of 2nd well (ft msl) 

Distance AB (ft) 
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Well 
Number 

38GS01 

38GS02 

38GS03 

38GS04 

38GS05 

38GS06 

3SQS07 

38GS08 

. 38GS09 

38GS!O 

38GS11 

38GS12 

38G.S13 

38GS14 

38GSJS 

38GS16 

380$17 

Surface 
Elevation 

(ft) 

4.25 

4.75 

5.76 

7.39 

4.79 

.4.62 

4.84 

8.41 

6.94 

7;95>> 

Top of Casing 
Elevation 

(ft) 

4.17 

4.56 

5.63 

7.29 

4.54 

4.59 

8.64 

6.71 

7~74 

Table 6-8 
Site 38 Construction and Potentiometric Data 

Total Depth 
(ft bls) 

Screened Interval 
(ft bls) 

Shallow Wells 

13 3~i3 

13 3-13 

13.5 3.5-13.5 

13 3-13 

12.6 2.6- 12.6 

13 3-13 

13 3cl3 . 

13 3-13 

13 3-13 

3-13 

13 3-13 

. ····················13 
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Depth to Water 
(ft btoc) 

5.16 

4.21 

4.44 

4.19 

5.27 

7.05 

6.89 

5.89 

4.54 

4.2 

4.44 

4.09. 

7.95 

7.59 

6.41 

/ 

Groundwater 
Elev 

(ft msl) 

-0.04 

0.12 

Od8 

0.36 

0.4 

0.35 

0 

0.18 

0.15 

0.69 

()}7 

0.3 

0.4?· 

Water Level 
Date, Time 

3/41196/1539 

3/21/96, 1524 

3/21/~6, 1533 

3/21/96, 1525 

3/21196, 1534 

3/21196, 1540 
.·.·':-::.::-.·:·.:,: ... ::.:::: ... · 

3121W9/ 1530 

3/21/96, 1540 

3/21196. !544 

3/21196, 1522 

3/21 /9(), 1527 

3/21196, 1529 

3/21/96;1,5~2 .. 

3/21/96, 1522 

3/2(/96 .• 1537 

3/21/96, 1535 

3121/96{)520 
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Well 
Number 

38GS!8 

38GSI9 

38GS20 

38GS2F. 

38GS22 

38GS23 

38GS24 

38GS25 

38GS26 

38GS27. 

38GS28 

38GS30 

38GS31 

38GS32 

Surface 
Elevation 

(ft) 

7.31 

7.88 

7.17 

7,55 

8.64 

5.17 

6.95 

8.68. 

7.05 

6.91 

5,99 

6.91 

6.14 

Top of Casing 
Elevation 

(ft) 

7.14 

6.78 

8.44 

6.84 

6.98 

6.97 

6.48 

6.61 

Table 6-8 
Site 38 Construction and Potentiometric Data 

Total Depth 
(ft bls) 

13 

13 

13 

10.2 

21 

14.5 

14.35 

12.3 

15.05 

15.15 

6-32 

Screened Interval 
(ft bls) 

3-13 

3-13 

3-13 

3cl3 

0.20- 10.20 

11,00 .c 21.00 

4.50- 14.50 

4.,35- 14.35 

2.30- 12.30 

6.20 cl6.20· 

5.05- 15.05 

5.05 -15.05. . 

5.15- 15.15 

Groundwater 
Depth to Water Elev Water Level 

(ft btoc) (ft msl) Date, Time 

6.85 0.29 3/21196, 1534 

7.25 0.6 3/21196, 1517 

6.21 0.57 3121/96, 1518 

7 0.58 3!2l /96,. 1515 

7.89 0.55 3121/96, 1525 

4.9 -9·+9· 3/21196, 1520 

6.3 0.54 3/21/96, 1546 

7.7 0.81 3/21/96, 1527 

6.48 0.5 3121196, 1545 

1.05 3121/96, 1550 

4.94 1.54 3/21196, 1557 

4.69 0.96 3/Zl/96,)552 

5.3 1.31 3121/96, 1555 

5.74 0.14 3/21/96, 1549 



Notes: 
Datum 
btoc 

Well 
Number 

38GIOI 

38GI02 

38GI03 

38GI04 

38Gl07 

38GI08 

38GI09 

38GI10 

Mean sea level 

Surface 
Elevation 

(ft) 

6;12 

4.16 

4.24 

7.49 

.· 7.33 

6.68 

6.82 

4.55 

Below top of casing 

Top of Casing 
Elevation 

(ft) 

5.81. 

3.8 

4.03 

7.21 

6.49 

6;34 

4.27 

Table 6-8 
Site 38 Construction and Potentiometric Data 

Total Depth 
(ft bls) 

27 

43 

42 

32 

44 

37 

32 

40.55 

6-33 

Screened Interval 
(ft bls) 

33-43 

32-42 

27-32 

34-44 

27-37 

22~32 

30.55- 40.55 
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Depth to Water 
(ft btoc) 

4.84 

2.93 

3.03 

5.97 

6.28 

5.66 

5.51 

3.94 

/ 

Groundwater 
Elev 

(ft msl) 

0.97 

0.87 

1 

1.24 

0.79 

0.83 

().~3 

0.33 

Water Level 
Date, Time 

6/3/94, 0924 

6/3/94, 0915 

6/3/94,.0857 

613194, 0947 

6/3/94, 0959 

6/3/94, 0942 

6/3/94, 0937 

3121/96, 1536 
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Table 6-9 
Horizontal Hydraulic Gradient Calculations 

IWTP Sewer Line Area 

" (38GS21138GS08) "" 1.03 ft- 0.85 ft = 0.0015 
' 120ft 

"(38GS20/38GS16) = 1.03 ft- 0.82 ft = 0.0012 
169ft 

" (38GS14/38GS18) = 0.94 ft- 0.85 ft = 0.0007 
134ft 

" (38GI04/38GI08) = 1.24 ft- 0.83 ft = 0.0027 

Vertical Groundwater Gradients 

Building 71 Area 

"(38GS01/38GS11) = 1.00 ft- 0.67 ft = 0.0020 
167ft 

"(38GS05/38GS13) = 0.80 ft- 0.71 ft = 0.0011 
81 ft 

"(38GS12/38GS02) = 0.77 ft- 0.69 ft = 0.0006 
135ft 

" (38GI03/38GI02) = 1.00 ft- 0.87 ft = 0.0007 

Table 6-10 presents the calculated vertical hydraulic gradients between SIX of the 

shallow/intermediate well pairs. The vertical gradients were calculated by subtracting the 

intermediate water elevation from the shallow water elevation (feet msl), then dividing by the 

vertical distance (feet) between the center of each well screen. Positive gradients indicate a 

potential for downward flow, and negative gradients indicate upward flow potential. Positive 

vertical gradients were calculated at three locations and a slight negative gradient was calculated 
--

at location 38GS09/38GI09 at -0.0011. The two largest gradients are negative and were calculated 

for wells pairs 38GS02/38GI02 and 38GS03/38GI03 along the shore (Figure 6-4). High tide was 

less than two hours before the water levels were measured in these wells. In general, the vertical 

flow appears to be downward across most of the site, except for a limited area between the bay 

and well location 38GI01. 

Groundwater Velocity 

Horizontal groundwater velocities at shallow depths range from 0.47 to 1.58 ft/day while 

horizontal velocities at intermediate depths are less, ranging from 0.10 to 0.40 ft/day. Calculated 

groundwater velocities are based on the geometric mean of hydraulic conductivity 
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Shallow 
Monitoring 

Wells 

38GS01 

38GS02 

38GS03 

38GS07 

38GS09 

Notes: 

Groundwater 
Elevation 
(Feet msl) 

0.69 

0.66 

0.83 

0.81 
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Table 6-10 
Vertical Gradients Calculations 

Center Screen 
Elevation 
(Feetmsl) 

-7.76 

-7.59 

-7.78 

-8.68 

·,~7~64' 

-8.3 

Groundwater 

38GI02 0.87 

38GI03 1.00 

38GI07 0.79 

38GI08 . 0.83. 

38GI09 0.83 

Center Screen 

-35.39 

-36.32 

-39.12 

:::32;94 

-27.15 

Calculated 
Vertical 

Hydraulic 
Gradients 

· Oc0021 

-0.0065 

-0.0119 

0.0013 

0.0008 

-0.0011 

Vertical gradients were calculated by subtracting the intermediate water elevation from the shallow water elevation, then dividing by the vertical 
distance between the centers of the well screens. 

values calculated for each portion of the surficial zone, the lowest and highest horizontal 

groundwater gradients determined within each zone, and an effective porosity of 28% for the 

surficial zone sands (Heath, 1989). The horizontal groundwater velocities were calculated using 

the following derivation of Darcy's Law (Fetter, 1988): 

where: 

K = 

n 

v Ki 

n 

geometric mean hydraulic conductivity from specific capacity tests 

groundwater gradient 

effective porosity of aquifer matrix 
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Tidal Influence Study 

Aquifers connected to tidally influenced surface water bodies are subject to short-term fluctuations 

in head due to the tidal change. The amplitude of fluctuation is greatest at wells nearest the shore 

and diminishes \_Vith distance inland. The rise and fall of groundwater elevation affects flow 
-, 

gradients, velocity, and flow directions. In addition, the change in groundwater elevation parallels 

the tidal fluctuations. A tidal study was conducted to estimate the tidal influence on the surficial 

aquifer, and includes a time lag study and high-to-low tide water level measurements. 

Time Lag 

The difference in time between the tidal peak and the water level peak in a given well inland ts 

defmed as time lag (Fetter, 1988) and is dependent on the tidal period, and the storativity and 

transmissivity of the aquifer. Electronic pressure transducers were placed in five monitoring wells 

across the site and at a station in Pensacola Bay to measure the tidal level and groundwater level 

fluctuations. The water level fluctuations were measured over 42 hours using a Hermit datalogger 

between January 10 and 12, 1994. Table 6-11 list the wells used in the study, their distance 

inland, and the estimated time lag. During the test period, tides fluctuated 2.5 feet. Barometric 

pressure drepped slightly during the study, which would theoretically cause the water levels in the 

wells to rise slightly. Since the pressure drop was small, however, the effects were minimal. 

Figure 6-8 shows the tidal fluctuations and the resulting impact on groundwater elevations. The 

time lag for each well was determined from the graph in Figure 6-8. The time lag was 

approximately 4.5 hours for 38GS03 and 8 hours for 38GS01. The water levels in monitoring 

wells 38GS08 and 38GS21 did not vary greatly nor did they appear to fluctuate parallel to the tidal 

fluctuations. This suggests they are beyond the zone of tidal influence. 
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Well 
Number 

38GS01 

38GS02 

38GS03 

38GS08 

38GS21 

Day 

01/10/94 

01/11194 

01112/94 

Notes: 

" 

Distance Inland 
(Feet) 

240 

30 

53 

510 

636. 

2145/1.3 

223211.2 

2315/1.1 
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Table 6-11 
Time Lag Study 

0.419 

0.421 

0.087 

2.0 

1.8 

1.6 

Time 
Lag 

(HoQrs)b 

8.0 

3.0 

4.5 

Not Determined 
.. ·.· · .... ·.·. ·.··. 

.. · ·. ····>Not DetenriiJled 

Low Tide 
Time/ft msl 

0808/-0.7 

0852/-0.6 

0933/-0.5 

a = The values shown for 38GSO 1, 38GS02, and 38GS03 reflect the water level differences between the 01111194 
low and high tides. The values shown for 38GS08 and 38GS21 indicate maximum water level fluctuation 
across the entire time of the study. Fluctuations in these two wells were consistent between both tidal cycles 
represented. 

b The values shown for 38GS01, 38GS02, and 38GS03 reflect the water levels associated with the 01!11194low 
tide-to-high tide cycle. 

6-37 



Errata Final Remedial Investigation Report 
NAS Pensacola -Site 38 
Section 6 -Site Geological and Hydrological Conditions 
September 5, 1997 

This page intentionally left blank. 

6-38 



t
LU 
LU 
u.. 
z 
LU 
(.!) 
z 
<( 
::c 
u 
0::: 
LU 

~ 
~ 
z 
:::::> 
0 
0::: 
<..!) 

SITE 30 - NAS PENSACOLA Rl 
TIDAL AND GROUNDWATER FLUCTUATIONS 

I 

1.5·--r---------r-------.---.-----.----------.-------~ 

-1. 

Tide• w.re pfotllld 
using 8 consecutive 
meaauremenlll 

TIDES at 
1680 minutes 

38GS01 
Peak at 

-1.5-r-------;--j-----~-t-----~+------+-------1 
0 / 500 1000 1500 2000 

ELASPED TIME - MINUTES 

6-39 

SITE 38 
REMEDIAL INVESTIGATION 
NAS PENSACOLA 
PENSACOLA, FLORIDA 

FIGURE 6-8 
TIDAL EFFECTS ON 

GROUND WATER LEVELS 

DWG NAME: BORDER 



Errata Final Remedial Investigation Report 
NAS Pensacola -Site 38 
Section 6 -Site Geological and Hydrological Conditions 
Se tember 5, I 997 

This page intentionally left blank. 

6-40 



High Tide Water Elevations 
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According to National Oceanic Survey records, the normal sea level elevation in 

Pensacola, Florida, is 1.2 feet msl. The highest tides are typically due to storms and are 3 feet 

msl. These ele'{ated tides occur once a month. The predicted maximum high tide in Pensacola 
' 

for 1994 was 1.9 feet. The tidal study was performed on August 18, 1994 during the field work, 

because the high tide was predicted to peak at 8:24 a.m. at 1.8 feet msl on this date. This level 

was very close to the predicted high tide for the year and was selected to represent the seasonal 

high tide for NAS Pensacola. On this date, water elevations were measured from the wells listed 

in Table 6-12 every hour from 8:00a.m. to 4:00p.m. 

6.3 Summary 

The following summarizes the geological and hydrogeological information gathered during this 

investigation. 

Figures 6-9, 6-10, and 6-11 are potentiometric maps for 9 a.m., noon, and 3 p.m., respectively 

on August 16, 1994. Rising water levels in the wells adjacent to the seawall represents the 

onshore flow in response to high tide (Figures 6-9 and 6-1 0). The flow reverses later in the day 

as the tide continues to fall and low tide is approached (Figure 6-11). However, an anomalous 

low point occurs around 38GS11. The water level in 38GS11 remains lower than the surrounding 

wells during the tidal cycle. Because of field measurement problems, data from this well are 

suspect. 

Surficial Soil Zone Assessment 

Sixty-seven soil borings were advanced during the RI, including 41 into the unsaturated zone to 

collect soil samples, 20 in the upper part of the surficial zone to install permanent or temporary 

shallow monitoring wells, and six to the base of the surficial zone to install intermediate 
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,, 

Table 6-12 
Water Elevation Data 

High to Low Tides• 

Time 38GS01 38GS02 38GS03 38GS04 38GS05 38GS06 38GS10 38GS11 38GS12 38GS13 

0800 1.30 1.22 1.18 1.15 .... 1.26 t-;-75 1.16 1.25 

0900 1.32 1.23 1.24 1.13 1.20 1.15 1.29 t:e5 1.17 1.24 

1000 1.29 1.25 1.19 16 1.21 1.16 1.30 t-;66 1.19 1.24 

1100 1.29 1.24 1.19 1.16 1.22 1.17 1.32 t:B9- 1.19 1.28 

1200 1.29 1.23 \1.32 ·t:-ea·· 1.21 1.21 

1300 1.30 1.18 1.13 1.17 1.22 1.18 1.30 t:B9 1.20 1.18 

1400 L31 1.18 16 1 1.19 .· f-;-16 Ll8 1.12 

1500 1.33 1.08 1.02 1.15 1.19 1.18 1.25 t:B9- 1.16 1.07 

1600 1.31 1.04 0.96 1.12 1.17 1.17 1.21 Er.-81 1.14 1.00 

Notes: 
Bold indicates observed high water level elevation in the well. 
St1 ikeout indicates erroneous datum due to field measurement error. 
The shaded lines indicated the data presented in potentiometric maps on Figures 6-8, 6-9, and 6-10. 
a = The tidal forecast on 08116/94 indicated high tide at 0824 hours at 1.8 feet msl, and low tide at 1925 hours at 0.1 feet msl. 
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monitoring wells. Stratigraphic information was generated on boring logs, and soil samples were 

submitted for analyses of select physical and chemical soil properties. 

• The stratigraphy is consistent with other findings at NAS Pensacola. The surficial zone 
"-

is a fine- to medium-grained quartz sand and is 30 to 45 feet thick. The bottom 2 to 

12 feet of the surficial zone grades into finer-grained sand, silts and clays in a "transition 

zone." Below the surficial/transition zone, is a dense, dark greenish-gray clay layer which 

is estimated to be approximately 12 to 17 feet thick in the NAS Pensacola area. This clay 

layer was encountered at each intermediate well location, suggesting that it is laterally 

continuous beneath the site. 

• Laboratory analysis of Shelby tube samples indicate the vertical permeability decreases 

with depth from 1.934 x 10-2 em/sec near the surface, to 4.784 x w-3 em/sec in the 

transition zone to the lowest value of 1.036 X w-s em/sec for the clay layer. Fetter (1988) 

classifies a unit with a permeability less than 1 x 10"5 em/sec as an aquitard. 

• Select soil chemical properties were determined by laboratory analyses including TOC, 

CEC, TKN, nitrate, total phosphorus, and heterotrophic plate count. These data were 

collected for use in the FS and, if necessary, a remedial design. 

Surficial Aquifer Assessment 

Thirty-seven monitoring wells were used during the RI, including mne temporary wells, 

21 shallow wells, and seven intermediate wells. Groundwater samples were collected and 

analyzed for water quality and chemical properties. Specific capacity pumping tests and field 

measurements were conducted to assess aquifer properties. 
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• Select groundwater chemical properties were determined by laboratory analyses including 

five-day BOD, COD, alkalinity, TSS, hardness, TKN, nitrate, total phosphorus, and 

heterotrophic plate count. These data were collected for use in the FS and, if necessary, 

a remedial design. 
' 

• Specific capacity, transmissivity, and hydraulic conductivity values were estimated for the 

surficial aquifer by entering data from specific capacity pumping test into a computer 

program. Specific capacities range from 3.93 to 18.19 gprnlft, transmissivities range from 

624 to 13,614 tr/day, and hydraulic conductivities range at intermediate depths from 16 to 

124 ftlday, and at shallow depths range from 84 to 340 ft/day. 

• Potentiometric data were used to estimate groundwater flow directions, flow velocities, 

and vertical and horizontal flow gradients. Shallow groundwater flows south-southeast 

with an estimated velocity ranging from 1.38 to 3.18 ft/day. Groundwater at the 

intermediate depth flows south with an estimated velocity ranging from 0.10 to 

0.61 ft/day. Horizontal gradients were similar at the shallow and intermediate depth, 

ranging from 0.0006 to 0.0027. The maximum and minimum estimated vertical gradients 

were -0.0119 and 0.0008, respectively. In general, the potential for vertical flow appears 

to be downward (positive) across most of the site. However, there is a limited area 

between the bay and well location 38GI01, where negative vertical gradients were 

observed, indicating potential upward flow. 

• A tidal study was completed to assess the effect of tidal changes on the potentiometric 

surface of the surficial zone. A time lag was observed between the tidal peak and the 

water level peak in wells, also, the magnitude of change in water level decreased inland. 

Well 38GS03 is approximately 53 feet inland and had an observed time lag of 4.5 hours 
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and a change in water level of 0.421 feet, while at well 38GS01, approximately 240 feet 

inland, the observed time lag was eight hours with a change in water level of 0.184 feet. 

A second part of the tidal study involved monitoring the hourly change in water level in 
,,, 

select wells over nine hours. Monitoring began at 8 a.m., approximately 24 minutes 

before high tide on August 18, 1994. Potentiometric maps were generated for 9 a.m., 

noon, and 3 p.m. The general shape of the potentiometric surface remained the same, 

suggesting minimal changes in general flow direction or flow gradients. However, local 

changes were observed in the flow direction and flow gradients in nearshore wells, 

suggesting short-term reversals of flow direction in response to tidal peaks. 
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7.0 NATURE AND EXTENT OF CONTAMINATION 

Sections 7.1 and 7.2 discuss the analytical results for Site 38 soil and groundwater samples, 

respectively. The analytical results presented herein represent the culmination of several sampling 

events and phases of investigation. These events include the 1993 investigation of the Site 36 

IWTP Sewer Line, the 1993-94 investigation of Building 71, the 1995 USEPA confirmation 

sampling at Building 71, and the 1995 USEPA investigation of Building 604. A summary report 

was completed by the USEPA for the 1995 sampling events. This EPA summary report, along 

with the complete analytical data, set is included as Appendix H. The complete analytical reports 

for all soil and groundwater samples evaluated for this report are included in Appendices I and J, 

respectively. Several monitoring wells were resampled in the subsequent phases of the 

investigation. Where this occurred, the most recent analytical data from a given location was 

evaluated. 

As discussed earlier, the site was divided into two primary areas, the Building 71 study area and 

the Building 604 study area (Figure 7-1). The segment of the IWTP Sewer Line assessed in this 

RI will be discussed with the study area it traverses. 

Establishment of Preliminary Remediation Goals 

State of Florida and/or USEPA risk-based concentrations, general guidance concentrations, and 

promulgated standards have been defmed as PRGs for this investigation. Resultingly, PRGs have 

been used as the screening criteria for evaluating potential site contamination. Inorganic 

parameters detected in site samples were first screened by comparison to reference concentrations. 

Comparisons to the PRGs were then made if a reference concentration was exceeded. PRGs also 

include the background concentrations (reference concentrations) used to evaluate Site 38 

analytical results for inorganic contaminant distribution and risk assessment purposes. Discussions 

of analytical results specifically address the relationships between detected parameters and the 

PRGs listed below. 
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• USEPA Region III Risk-based Concentrations (RBCs) for Residential soil (June 3, 1996) 

(USEPA, 1996a); 

• USEPA Region III Soil Screening Levels: Soil-to-groundwater transfer (June 3, 1996) 

(USEPA, 1996a); 

• FDEP health-based and leachability-based Cleanup Goals (CGs) for residential soil 

(September 29, 1995) (FDEP, 1995); and 

• USEPA Office of Solid Waste and Emergency Response (OSWER) draft Revised Interim 

Soil Lead Guidam;e (June 3, 1994) (USEPA, 1994a). 

Analytical results of soil samples were compared to different standards based on sample depth. 

Surface soil samples (0 to 1 foot) were compared to the health-risk based standards from the above 

references. However, results of samples below 1 foot (subsurface samples) were compared to soil 

leachability-based standards considered protective of groundwater. 

Groundwater 

• USEPA Maximum Contaminant Levels (MCLs) (February 1996) (USEPA, 1996b); 

• Florida Primary and Secondary Drinking Water Standards (FPDWS and FSDWS, 

respectively; June 2, 1994) (FDEP, 1994); and 

• Florida Groundwater Guidance Concentrations including systemic toxicants, carcinogens, 

and organoleptic concentrations (June 2, 1994) (FDEP, 1994). 
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All listed PRGs are presented in Appendix K. 

Establishment of Background 

Background concentrations of soil and groundwater inorganics for use in NAS Pensacola remedial 
0 

investigations were determined in 1993 during the Site 1 RI. Background sample locations are 

shown on Figure 7-2. Soil samples were collected while installing background wells 01GS67, 

01GI68, 01GS69, and 01GI70 during the 1993 Site 1 RI. These shallow and intermediate wells 

(01GS67 and 01GS69, 01GI68 and 01GI70, respectively) were sampled in 1993 (using Teflon 

bailers). Due to sample turbidity these wells were resampled in July 1994 using low flow rate 

quiescent sampling techniques. Data from both sampling events were used to generate the 

background reference concentrations for the base. 

Deep supply wells 01DSW50 and 01DSW51 were also sampled during the 1993 Site 1 RI to obtain 

the deep zone background data. Because supply wells contained operable turbine pumps, these 

wells were sampled directly from a valve at the wellhead without the use of a bailer. These 

samples exhibited low turbidities comparable to those collected from the shallow wells sampled 

using low-flow techniques. For comparison, background sample (1993 soil samples, 1994 shallow 

and intermediate groundwater samples, and 1993 deep groundwater samples) results were used 

to defme a range of concentrations for each detected inorganic parameter considered representative 

of ambient conditions. Furthermore, a "reference concentration" (RC) was then calculated for each 

inorganic parameter, equal to two times the parameter's mean concentration. In instances where 

an analyzed parameter was not detected above the quantitation limit, a value of one-half the 

reported detection limit was used to calculate the mean concentration for the RC. Calculated RCs 

for detected inorganic parameters are presented with the PRGs in Appendix K. These RCs were 

derived during the Site 1 RI. The values are included in Appendices G and H. (E/A&H, 1996b) 
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As noted in Appendix K, concentrations of aluminum and iron detected in background 

groundwater samples exceeded secondary drinking water standards for all wells, indicating that 

these metals occur naturally at relatively high concentrations in the groundwater at NAS 

Pensacola. Specifically, the lithology of the surficial zone of the Sand-and-Gravel Aquifer can 

locally contain high percentages of ferrous/manganese hydroxides, clays, and detrital shell 

material, so the abundance of AI, Fe, Mn, and Ca is not unexpected. In addition to comparisons 

to site-specific background, comparisons for some inorganics in groundwater are occasionally 

made using data presented by the Northwest Florida Water Management District (Clemens et al., 

1989). This publication presents ambient water quality data for all of the district but comparisons 

are limited to only data from the Sand-and-Gravel Aquifer in southern Escambia County. 

7.1 Soil Assessment 

The analytical results for soil samples were assessed by dividing the samples into two intervals, 

surface and subsurface soil. Surface soil was collected from 0 to 1 foot deep in most of the 

samples although some samples from the earlier events were collected from 0 to 2 feet. 

Subsurface soil samples were collected from depths below 1 or 2 feet but above the water table. 

Human he~lth risk-based PRGs were used for comparison with the surface soil analytical results 

while leachability-based PRGs, protective of groundwater, were compared with subsurface sample 

results. Inorganic parameters detected in site samples were first screened by comparison to 

reference concentrations. Comparisons to the PRGs were then made if a reference concentration 

was exceeded. Soil borings used for the Building 71 study area are shown on Figure 7-3. From 

the forty borings surrounding Building 71, 78 associated soil samples were evaluated for the RI. 

One hundred twenty-seven samples from 67 borings were evaluated for the assessment of the 

Building 604 study area. Boring locations for the Building 604 study area are shown on 

Figure 7-4. Data summary tables listing soil samples with parameter concentrations exceeding a 

PRG are provided in Appendix L. The complete soil analytical data report is included in 

Appendix I. 
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7.1.1 Building 71 Study Area 

7 .1.1.1 Surface Soil 

In organics 
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Inorganic parameters detected above PRGs and RCs in surface soil samples are shown on Figure 
' 

7-5. Common elements, aluminum and iron, along with antimony, arsenic, cadmium, chromium, 

and copper were detected in surface soil above their PRGs and RCs. The RC exceeded the PRG 

for arsenic, beryllium, and iron in surface soil samples. The RC for arsenic (1.56 mg/kg) was 

exceeded in eight of the 17 samples exceeding the RBC of 0.43 mg/kg. Beryllium exceeded the 

RBC of0.15 mg/kg at four locations; however, each beryllium concentration was less than the RC 

of 0.41 mg/kg. Iron was more ubiquitous across the site and exceeded the RBC of 2,300 mg/kg 

at 12 locations ranging from 2,410 mg/kg to 14,100 mg/kg. Eleven of the iron exceedances also 

exceeded the RC of 2,745_mg/kg. All other inorganic elements above standards in surface soils 

exceeded both the RC and PRG. The PRG and RC for cadmium, 3.9 mg/kg and 1.0 mg/kg, was 

exceeded in two locations, 38S10 and 38S14. Detected chromium concentrations above the PRG 

and RC ranged from 53.4 mglkg at 38S17 to 713 mg/kg at 38S13. Three borings (38S38, 38S39 

and 38S40) completed around 38S18 were analyzed for hexavalent chromium (Figure 7-5). A 

concentratiqn of 23 mglkg was detected in 38S40. Total chromium concentrations were compared 

with the hexavalent chromium PRG. Isolated exceedances of antimony and copper occurred in 

samples 38S22 and 36SB80S, respectively. 

Organics 

Detected organic compounds included semivolatiles, pesticides, and PCBs; no VOCs were 

detected in surface soil at concentrations which exceed any PRGs. Two semivolatile organic 

compounds (SVOCs) were detected above PRGs in surface soil in the Building 71 study area, 

benzo(a)pyrene and dibenz(a,h)anthracene (Figure 7-6). Benzo(a)pyrene occurred above the PRG 

at three locations with a maximum concentration at 38S32 of 690 micrograms per kilogram 
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(ug/kg). The maximum concentration of dibenz(a,h)anthracene, 230 ,ug/kg, was also detected at 

38S32. These detections appeared to be isolated along parts of the IWTP sewer line. 

Pesticides and PCBs detected in surface soil above the PRGs are shown on Figure 7-7. 
' 

Aroclor-1254 was detected above the PRG at two locations in close proximity to each other 

beneath former Building 71, with a maximum concentration of 16,000 1-1-g/kg at 38S18. This 

sample also contained gamma chlordane at a concentration of 630 ,ug/kg, which exceeded the 

PRG. 

7.1.1.2 Subsurface Soil 

In organics 

Inorganic elements exceeding the RCs and PRGs in subsurface soil are presented in Figure 7-8. 

Arsenic, cadmium, and chromium, which were detected in surface soil were also detected in 

subsurface soil samples above their PRGs and RCs. The RC for thallium (0.82 mg/kg) exceeds 

its subsurface PRG (0.4 mg/kg). Thallium at one location (0.61 mg/kg at 38S12) was detected 

above the PRG, but below the RC. Arsenic was only detected in one location, 38S12, at a 

concentration of 15.6 mg/kg. Cadmium was detected in two locations with a maximum 

concentration of 8.4 mg/kg at 38S18. Chromium exceedances occurred primarily beneath former 

Building 71 with a maximum concentration of 553 mglkg in the 1- to 3-foot interval of boring 

38S13. Generally, these metals concentrations diminished greatly or were absent in the subsurface 

where exceedances were noted in coincident surface soil samples. Barium at two locations and 

nickel at one location, respectively, were also detected in one location each exceeding above their 

respective PRGs and RCs. Lead was detected above its PRG of 400 mglkg at 38S07 (425 mglkg) 

and 38S18 (491 mg/kg). 
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SVOCs, pesticides, and VOCs were detected in subsurface soil above the PRGs. SVOCs 

exceeding the PRGs included PAHs and phenols (Figure 7-9). Generally the greatest variety and 

highest concentration of PAHs, was detected at boring B-T05. Boring 38S14 contained the 
,, 

maximum concentration of total phenols 1,590 ,ug/kg. SVOC contamination was observed 

primarily beneath former Building 71. 

DDE was detected above the PRG in both subsurface soil intervals at boring 38S18 (Figure 7-10). 

This boring also contained the gamma chlordane exceedance in surface soil. These exceedances 

may represent residues of pesticide treatments during the construction of Building 71. 

VOCs exceeded PRGs aLlllocations, including 1,1 ,2,2-tetrachloroethane, 1 ,2,-dichloroethane, 

chloroform, methylene chloride, tetrachloroethene, and TCE (Figure 7-11). The maximum total 

VOC concentration of 1,044 ,ug/kg was detected in boring 38S14. This sample also exhibited the 

greatest variety of VOCs. Tetrachloroethene and TCE were the most prevalent volatiles and were 

detected at four and nine locations, respectively. Most exceedances occurred in the soil beneath 

former Buj)ding 71. These occurrences were not coincident with surface soil exceedances beneath 

Building 71 implying that although surface soil does not apparently pose a health risk, subsurface 

soils could potentially affect groundwater quality via leaching. 

7.1.2 Building 604 Study Area 

7.1.2.1 Surface Soil 

In organics 

Inorganics detected above PRGs and RCs in surface soil are presented on Figure 7-12 and included 

aluminum, iron, manganese, cadmium, chromium, copper, arsenic, lead, and vanadium. Similar 

to the Building 71 study area, the RC exceeded the PRG for arsenic, beryllium, and iron in surface 

soil samples. Arsenic exceeded the PRG in 27 samples ranging from 0.46 mg/kg at 36S76E to 

7-27 



Errata Final Remedial Investigation Report 
NAS Pensacola -Site 38 
Section 7 -Nature and Extent of Contamination 
September 5, 1997 

This page intentionally left blank. 

7-28 



I 
I 

I~ 

I I 
1 I 
I I 

! ! 
lJ 

LEGEND 

/--·---f~·--r

if"".i...-.J i g -..__, 

~ 

BUILDINGS AND STRUCTURES 
PREVIOUSLY REMOVED 
SHORELINE 

-$- - E/A&H SITE 38 SOIL BORING 

9 - IWTP SEWERLINE STUDY 
SOIL BORING 

e - EPA SOIL BORING 

-- GL_----- - GRAVITY LINE (SEWER) 

- r~tv1 -- - FORCE MAIN (SEWER) 

<@ - MANHOLE 

BaA 
CHY 
4-M 
NAP 
PHN 
PHENA 

- BENZO-A-ANTHRACENE 
- CHRYSENE 
- 4-METHYLPHENOL 
- NAPHTHALENE 
- PHENOL 
- PHENANTHRENE 

( 1' - 2') SAMPLE DEPTH IN FEET BLS 

/<... _____ -

4-M 580 (1-3') 

NAP 190 ~1-3'l 150 3-5' 
PHN 830 1-3' 

180 3-5' 

(INTER) REFERS TO SAMPLES COLLECTED AT THE 
SOIL/GROUNDWATER INTERFACE. 

NOTE : ALL CONCENTRATIONS IN 1-L9/Kg 

70 0 

SCALE 

\ 
\, 

70 

FEET 

FIGURE 7-9 
BUILDING 71 STUDY AREA 

SEMIVOLATILE PARAMETERS EXCEEDING 
PRGS IN SUBSURFACE SOIL 

DWG DATE: 06/10/97 DWG NAME: 59S38SEP 

7-29 



I 
I 

I 

LEGEND 

i' -$-
.' 38S10 
J 
J 

- BUILDINGS AND STRUCTURES 
PREVIOUSLY REMOVED 

-- · · · - - SHORELINE 

-$- - E/A&H SITE 38 SOIL BORING 

8 - IWTP SEWERLINE STUDY 
SOIL BORING 

8 - EPA SOIL BORING 

'2~ - GRAVITY LINE (SEWER) 

... F~,j ·-· - FORCE MAIN (SEWER) 

!fi"~ - MANHOLE 

(1' - 3') - SAMPLE DEPTH IN FEET BLS 

,.:.:.__ __ 
--~-. 

-~---

70 0 

NOTE ALL CONCENTRATIONS IN ,ug/kg. 
SCALE 

\ 

70 

FEET 

FIGURE 7-10 
BUILDING 71 STUDY AREA 

PESTICIDE/PCB PARAMETERS 
EXCEEDING PRGS IN SUBSURFACE SOIL 

DWG DATE: 06/12/97 DWG NAME: 59S38PES 

7-31 



I 
I 

I 
I 
I 
l 

r--r"'~r~ 

r ~-...L___j 

1,1,2,2-T 1.0 
TCE 79 

74 

----··· 

LEGEND 

- BUILDINGS AND STRUCTURES 
PREVIOUSLY REMOVED 

- - · - - - SHORELINE 

-$- - E/ A&H SITE 38 SOIL BORING 

8 - IWTP SEWERLINE STUDY 
SOIL BORING 

e - EPA SOIL BORING 
~- Gl-- - GRAVITY LINE (SEWER) 

-- Flv1-- - FORCE MAIN (SEWER) 
- MANHOLE 

1,2 DCA - 1,2 DICHLOROETHANE 
CHL - CHLOROFORM 
1,1,2,2-T - 1,1,2,2-TETRACHLOROETHANE 
MC - METHYLENE CHLORIDE 
TETRA - TETRACHLOROETHENE 
TCE - TRICHLOROETHENE 

(1' - 3') SAMPLES IN FEET BLS 

. . ----· 

NOTE : ALL CONCENTRATIONS IN .u;J/kg. 
(INTER) REFERS TO SAMPLE COLLECTED OF THE 

SOIL/GROUNDWATER INTERFACE. 

----- ... __ 
----~--

------------ --------

----- -$-----38S28 
lTCE. 10 (1-3') I 

70 0 

SCALE 

\ 
\ 

70 

FEET 

FIGURE 7-11 
BUILDING 71 STUDY AREA 

VOLATILE ORGANIC PARAMETERS 
EXCEEDING PRGS IN SUBSURFACE SOIL 

DWG DATE:06 DWG NAME:59S38VOP 

7-33 



8-T34 
IFE 34001. 

-----

B-T37 e 
IFE 3200 I 

-----

LEGEND 

\ 

\ 
L .. __ =J - BUILDINGS AND STRUCTURES \ 

PREVIOUSLY REMOVED 
- - - · - - SHORELINE 

-$- - E/A&H SITE 38 SOIL BORING 

8 - IWTP SEWERUNE STUDY 
SOIL BORING 

e - EPA SOIL BORING 

--c~i---- - GRAVITY LINE (SEWER) 

-·- 'H - - FORCE MAIN (SEWER) 
- MANHOLE 

I 

38 

I 

B-T33 

• 

B-T30 
e 8-T27 

• 

_L_ 

604 

I 

8-T32 

• 

I 

B-T26 

• 

I 
I 

/ 
I 

I 
I 

i 
I 

/ 
r--~ 

f 

I 
\ 

! 
I I 
L___ I 

-----..,1 

/ 
I 

I 
I 

I 
I 

I 
i 
! 

I I' I 
I I I 

( 
\ 
\ 
\ . . , 

' \ 

100 

SCALE 

" 

/ 

I 

18 

36SB74N 
AS 6.4 
BA 102 
cu 607 
FE 24,900 

949 

- \ 

354 } 
\ / -

0 100 

FEET 
FIGURE 7-12 

BUILDING 604 STUDY AREA 
INORGANIC PARAMETERS 

EXCEEDING PRGS AND RCS IN 
SURFACE SOIL 

I 
I 
I 

! 
I 

l 

DWG NAME: 59860410 



Errara Final Remedial investigation Report 
NAS Pensacola -Site 38 

Section 7 -Nature and Extent of Contamination 
September 5, 1997 

21.1 mg/kg at 38535. However, only 17 samples exceeded the RC for arsenic of 1.56 mg/kg. 

Beryllium exceeded the PRG at three locations; however, these concentrations were below the RC 

of 0.41 mg/kg. Iron exceedances were prevalent across much of the site, and in most cases were 

also above the RC of 2,7:1-5 rrig/kg. Aluminum exceedances were also prevalent across much of 
" the site. Manganese was detected across much of the site but only exceeded the PRG of 180 

mg/kg in three surface samples. Cadmium and chromium exceeded their PRGs in samples 

surrounding the former plating area at Building 604. Cadmium was detected at a maximum 

concentration of 21 mg/kg at boring B-T42. The maximum concentration of chromium was 48 

mg/kg at B-T38. Copper exceeded the PRG in two samples south of Building 604 along the IWTP 

sewer line with a maximum concentration of 607 mg/kg. Lead also exceeded its PRG of 400 ppm 

in three samples. The highest concentration, 949 mg/kg, occurred at boring 36574N. A single 

detection of vanadium above the PRG occurred in boring B-T14. Barium exceeded the PRG and 

RC at four locations 365B74W, 365B74N, 365B75E, and 365B76C. 

Organics 

5VOCs, pesticides, and PCBs were detected in surface soil above the PRGs; no VOCs exceeded 

a PRG. ~VOCs exceeding a PRG are presented on Figure 7-13 and include the PARs 

benzo( a)pyrene, benzo(a)anthracene, benzo(b )fluoranthene, and indeno(l ,2 ,3-cd)pyrene. 

Benzo(a)pyrene exceeded the PRG at eight locations, ranging from 160 ,ug/kg at 36526 to 

2,200 ,ug/kg at B-T27. All remaining PAH exceedances occurred in boring B-T27. 

Dieldrin was the only pesticide detected above a PRG (Figure 7-14). These detections were from 

borings located in grassy areas along the street and are likely the result of routine application. 

Aroclor-1260 was detected above the PRG in three locations (B-TOI, 38537, and B-T18) ranging 

in concentrations of 83 to 810 ,ug/kg (Figure 7-14). 
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7.1.2.2 Subsurface Soil 

In organics 
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All subsurface soil inorganics which exceed a PRG were also above their respective RC. 

Inorganics detected above a PRG and RC in subsurface soil are presented in Figure 7-15 and 
> 

included barium, cadmium, chromium, lead, and selenium. Barium was detected above the PRG 

and RC in four soil borings, B-T18, B-T19, 36SB77C and 36SB75E, at concentrations ranging 

from 33 to 110 mg/kg. Barium detected in the surface soil at these locations did not exceed the 

PRG. Cadmium and chromium each exceeded their respective PRGs and RCs at one boring 

location each. Lead was detected at 38S26 at a concentration of 896 mg/kg. Selenium also 

exceeded the PRG and.RC at one boring. These exceedances were not coincident with surface soil 

exceedances but were in the general area of the former plating facility at Building 604. 

Organics 

SVOCs, pesticides, and VOCs were detected above PRGs in subsurface soil. Boring 36S74C 

contained PAHs including benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene 

and phenanthrene all above their respective PRGs (Figure 7-16). 

Dieldrin was detected above the PRG at two locations (Figure 7-17). These occurrences were not 

coincident with surface detections; however, the borings in which they occur are in areas where 

routine application of pesticides probably occurs. 

The VOCs, tetrachloroethene and TCE were detected above their PRGs in subsurface soil 

(Figure 7 -18). The occurrence of tetrachloroethene at B-T29 is consistent with a similar detection 

in a well adjacent to Building 636. Because this sample was collected near the water table, the 

detection may represent a sample from the capillary zone and may not be representative of soil 

contamination. Notably, no tetrachloroethene was detected in the surface soil at this location. 

TCE was detected above the PRG in boring 38S42. No surface soil exceedances were observed 
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in the boring 38S42. The presence of TCE in this boring at depth may be related to its proximity 

to the IWTP line which transferred wastes, including solvents. 

7 .1.3 Summary of Soil Contamination at Site 38 

Surface soil contaminants detected in the Building 71 study area above PRGs included inorganics, 

SVOCs, pesticides, and PCBs. No VOCs were detected above PRGs in surface soil. Inorganic 

contamination was observed in the soil beneath Building 71 with contamination diminishing with 

distance from the building. Organic parameter exceedances in surface soil at Building 71 were 

very limited. Pesticide and PCB exceedances were limited to two locations beneath Building 71. 

The pesticide exceedances are likely a result of pretreatment during building construction. SVOC 

exceedances were associated with samples along the IWTP line with no exceedances in the soil 

beneath Building 71. 

Subsurface soil contained inorganics, SVOCs, pesticides, and VOCs at concentrations exceeding 

PRGs or RCs. Again, much of the contamination appeared to be centered beneath Building 71. 

Inorganic and pesticide exceedances were consistent with exceedances in surface soil. SVOC and 

VOC exce~dances were extensive in subsurface soil beneath Building 71 when compared to the 

leachability PRGs. Notably, no surface soil SVOC and VOC exceedances occurred in this area. 

In general, the contaminants present include heavy metals, chlorinated solvents, and petroleum 

solvents potentially related to the past activities of paint stripping and metal refinishing at Building 

71. Soil in the Building 71 study area is completely covered with concrete or asphalt. The 

implications of this will be discussed in Sections 9 and 10. 

Building 604 study area surface soil exceedances included inorganics, SVOCs, pesticides, and 

PCBs. Many of the inorganic parameters, including aluminum, arsenic, and iron, were fairly 

ubiquitous across the site and may indicate, in part, local ambient concentrations. Heavy metals 

related to past plating activities exceeded PRGs in the surface soil surrounding the former plating 
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facility at the southwest extension of Building 604. SVOC contaminant exceedances were 

primarily associated with the IWTP line except for one location beneath the southern part of 

Building 604. Parts cleaning took place in the general vicinity of this sample. Pesticide and PCB 

exceedances occ\}rred in samples from grassy areas onsite. Pesticide detections in these areas are 

likely the result of residuals remaining from routine spraying. 

Subsurface contaminants detected above PRGs included inorganics, SVOCs, pesticides, and 

VOCs. Heavy metals, including chromium and cadmium, were detected above RCs and PRGs 

near the former plating facility. SVOC exceedances included P AHs at one location along the 

IWTP line. Dieldrin was the only pesticide detected. Its occurrence is likely a result of routine 

application of pesticides in the area. Two VOCs, TCE and tetrachloroethene, were detected above 

PRGs. Both of these detections are associated with solvent exceedances in the groundwater and 

may reflect inadvertent sampling of the capillary zone and not true soil contamination. 

7.2 Groundwater Assessment 

Discussions in this section will refer to the upper (shallow depth) and lower (intermediate depth) 

surficial zones. As described in Section 3.2, the upper surficial zone generally refers to a depth 

from the water table to approximately 15 feet and the lower surficial zone refers to the basal 

portion of the surficial zone immediately above the low permeability zone. The groundwater 

investigation in both study areas addressed the upper and lower surficial zones. In the Building 71 

study area, groundwater samples from 13 shallow wells and five intermediate wells were evaluated 

(Figure 7-19). Groundwater samples from thirty-one shallow wells and four intermediate wells 

were evaluated in the Building 604 study area (Figure 7-20). Data summary tables identifying the 

groundwater samples with parameter concentrations exceeding PRGs are provided in Appendix M. 

The complete groundwater analytical report is included as Appendix J. 
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7.2.1 Building 71 Study Area 

7 .2.1.1 Shallow Groundwater 

In organics 
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Inorganic parameters, including aluminum, iron, arsenic, cadmium, chromium, lead, manganese, 
' 

and vanadium, were detected in shallow groundwater above a PRG and RC in the Building 71 

study area and are presented on Figure 7-21. Aluminum and/or iron were detected in all of the 

wells exceeding a PRG. The RC for aluminum, 3,882.8 J-lg/L, was exceeded in only four samples. 

Seven samples had iron concentrations exceeding the RC of 1707.8 J-lg/L. The maximum 

concentration of iron and aluminum, 17,600 and 11,400 J-lg/L, respectively, occurred in well 

38GS12, within the bounds of former Building 71. Ten of the 13 wells sampled had lead 

concentrations exceeding the PRG. The maximum concentration, 362 J-lg/L, was detected in the 

sample from 38GS02, alpng the seawall. Manganese exceeded the PRG of 50 J-lg/L in seven 

samples. The maximum concentration of 174 f-lg/L was detected in the sample from 38GS01. 

Each manganese exceedance was above the RC of 22 f-J.g/L. Cadmium and chromium were 

detected in two samples exceeding the PRG and RC. Arsenic and vanadium were detected in the 

sample from 38GS12 exceeding their respective PRGs and RCs. Arsenic, cadmium, and 

chromium _were detected in the subsurface soil beneath Building 71 above the leachability-based 

PRGs. To assess potential chromium leaching to groundwater, three additional samples were 

collected in June 1997. These samples were collected near 38S13 and 38S14 and were designated 

38B13A, 38S13B, and 38S14A. Chromium was detected in all the samples, the greatest of the 

three (38S13A) detected 383 mg/kg near 38S13. A synthetic leaching procedure (EPA Method 

1312) detected 0.16 mg/L of chromium in the leachate from 38Sl3A. Leachates from the other 

samples (38S13B and 38S14A) did not detect any chromium. This data suggests minimal leaching 

of chromium from soil to groundwater. 
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Detected organic parameters in shallow groundwater included SVOCs and VOCs. Naphthalene 

was the only SVOC detected that exceeded a PRG (Figure 7-22). A concentration of 44 f-ig/L was 

detected in samples from 38GS02 and 38GS12. 

Several VOCs, including chloroform, 1, 1-dichloroethene, tetrachloroethene, trichloroethene, 

1,1,1-trichloroethane, and vinyl chloride, were detected above a PRG (Figures 7-23 to 7-28). The 

highest total VOC concentration, 922 f-ig/L, was detected in the sample from wel138GS12, within 

the bounds of former Building 71 (Figure 7-29). Most of the organic parameters detected in 

groundwater were also detected in the overlying soil exceeding leachability-based PRGs indicating 

that leaching has occurred and that these soils may pose a continued impact to the shallow 

groundwater in this area. 

7 .2.1.2 Intermediate Groundwater 

In organics 

Iron, sodium, and vanadium were detected above PRGs and RCs in samples from the intermediate 

depth wells (Figure 7-30). However, concentrations of aluminum above PRGs were below the 

RC of 3,882.8. Vanadium exceeded the PRG and RC at three locations ranging from 140 to 230 

f-ig/L. Sodium was detected at 538,000 f-ig/L in 38GI03 indicating a saltwater interaction at this 

depth. 

Organics 

No organics were detected above a PRG in the intermediate depth groundwater samples from the 

Building 71 study area. 
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7.2.2 Building 604 Study Area 

7 .2.2.1 Shallow Groundwater 

In organics 

Errata Final Remedial Investigation Report 
NAS Pensacola -Site 38 

Section 7 -Nature and Extent of Contamination 
September 5, 1997 

Inorganic param~ters detected above a PRG in the shallow groundwater in the Building 604 study 

area are shown on Figure 7-31. In many instances, aluminum and iron concentrations exceeded 

PRGs, but were below their respective RCs. Aluminum exceeded the PRG of 50 J.A-g/L and the 

RC of 3,882.8 J.A-g/L in five wells. The maximum concentration, 20,000 J.A-g/L, was detected in 

well 38GS20. Iron, manganese, and lead were detected frequently across the site. Iron exceeded 

the RC in 11 samples. Manganese exceeded the RC in 14 samples. The RC for cadmium was 

exceeded in nine samples, ranging from 8.1 to 382 J.A-g/L. Most of these exceedances were in the 

vicinity of the former plating shop at Building 604. Chromium also exceeded the PRG in seven 

samples surrounding the:former plating shop. Chromium exceedances ranged from 156 to 544 

J.A-g/L. Lead exceeded its RC and PRG in 23 samples ranging from 18.6 to 639 J.A-giL. A single 

exceedance of vanadium was observed in well 38GS20. Cadmium and chromium exceedances 

were consistent with exceedances of these parameters in the subsurface soil surrounding the former 

plating shop indicating a potential for these soils to continue to impact shallow groundwater. 

Organics 

SVOCs and VOCs were detected in the shallow groundwater in the Building 604 study area; no 

pesticides or PCBs were detected. Naphthalene was detected above a PRG at four sample 

locations (Figure 7-32). Exceedances for naphthalene ranged from 7 11-g/L to 140 J.A-g/L. One 

sample, 36MW77C, contained several PAH exceedances at concentrations slightly above the PRGs 

(Figure 7-32). This sample was collected adjacent to the IWTP sewer line. Several halogenated 

aliphatic hydrocarbons and their degradation products were detected in the shallow groundwater, 

including 1, 1-dichloroethene, tetrachloroethene, trichloroethene, vinyl chloride, 

1 ,2-dichloroethene, and 1 ,2-dichloroethane. Figures 7-33 through 7-38 show the extent of 

7-83 



Errata Final Remedial Investigation Report 
NAS Pensacola -Site 38 
Section 7 -Nature and Extent of Contamination 
September 5, 1997 

This page intentionally left blank. 

7-84 



--~ ·--~7----~----~----- -- ------------------
l__j_j I --------------- -- I 

-, I I ·------- ------ I 
-_> I I _\_____ ------- I 
"T i I. I -;:--- ---- - I 

-, 1 r·----- . , ! -- -------- ; . I 

./ I 
1
1 / ,~ -;:r.=;----, I 

1
1 -- -------- ----------------------L_ / ,' 

LuI I I ,_) -~~~ ij / / I I 1 () --- ------ / - ---- -----L __ 1 

,'~~= II _,! II -,-- ,I /11 ,1 1 _ _;-------- ---- \'·---------!--- ) I ;' ------------------T-
L~ I I I i I / ' I I p ~ ,J--------- 7 I / . 

z ' I I 1 I U 1 r -----
7 

! 1 · ,-,_ __ _; I t' 
--- _,,1 ,•'If ~·~--- I' c ________ ,.! ' - ,---, ·--/ ·--] '-- _ - ~-- r·-----J- ----------;_ 1-) 1 ·7 -;

1
; 

! f 1_//7-c::::.c::.::.::::~--:;:::_--::;::_:::1_,--) j --7 ,. _____ } I ' 
C~-' f - ~---------, r---------- -------L__ __ L 1 / /1' 

\ ! ' J l ~\ ,, // l I I I t-

: ~· i ·: r- -- I I , ) ~-' ·------- I '---- ----- I , ~ I / I - fi - r---- --- I / -
I I ~ 38GS28 J I \'- /; ----- - ---L/ ----l ----- ----- '1 

' 

I ; / 1 (n ;1 1 
I I / I - __/ !I / 
II / 1 ·.---r 1 

! I I I I I 
I I ----' I 

I f 
i ' I , 
f I I ~ 38GS31 I 
1// / L __ _ I I i I __ _ 

/ I : ---- ~------------. -- ---
,. fil r W-T34 _ __; I 

I I 18GS02 I i I I PB 641 - -, I 

IMN 180 lj L___ j 
~ I, I - t • ...._ l 

----- ------- / 

,- T 
) : 

----J 

GW-T33 
I PB 341 

• 
~ 38GS25 

/ 

r I 
I i 
I I 
' I 
I I 
! i 

I 

I ! 
I I I 
I I -1 
; 1 L_.Ji 
! ' 

j 

38GS30 
~ 

I 
I 
I 
i 

I i _, ! 
I ! .__-:-r I ,.; 

I 
i 

I 

i 

I 
I 

I 

I 
I 
I 
! 

r---- .. 
} 
! 

GW-T30 
lcR 28ol 

• 

- FE 24,900 
----- MN 98. 1 I 

PB 110 I 
V 65.8 l .___/ 

i I '·J I 

! j ~--- I / 
i I, ~ t i 
l / --::-r-: / 
I ! L ,-,I I 
1 r --- r : _

1 
1 ! ! I 
I I I I I i I I 

I : I I 
I ! I I 
' I I I I I 1 , 

I / I I 
I I i I 
! / / / 
I I I I 

r·J I fl..-! ___ _ 

! 

J 
! 

( i 1 - _i 
.,_,./! I 38GR54 8 

"'" IMN 331 I 

L!....~~...:::t- ____________________ ) 

36MW77C 
AL 4100 
CR 156 
FE 4210 
MN 77.6 
PB_ 17.2 

I c __ 

! / 

··-·-··---- / 
~ I . ·-z 
: I I ._) 
----J._ 

~----
--~~--

r----- --------------~ 

i I 
1.__1 I I 

I ! : I 
I ' I I 
i----.. 1 1 1 ' !1 I I 

I 'I I I 
LEGEND I I II ' I 

- BUILDINGS AN~ ,.-- _./ i i II 
STRUCTURES I , ' 

PREVIOUSLY ~EMOVED I ···--J I I 
- ... - - SHORELINE I ! i i 

8 - IWTP SEWERLfN-E----SI.U.QY i _
1
1 I 

TEMPORARY SHALLOW -.J ,II 
MONITORING WELL I 

- SITE 38 INTERMEDIATE _!l/_

1

_ 1 

MONITORING WELL -----~__; 
SITE 38 SHALLOW 
MONITORING WELL 

~ - EPA PERMANENT, WELL 

I 

• - EPA TEMPORARY WELL 

i__ GRAVI1Y LINE (SEWER) 
NOTE: ALL CONCENTRATIONS IN J..«J/L.. 

---- ~--'vi --- - FORCE MAIN (SEWER) 
- MANHOLE 

I 

,. _____ / 

100 

SCALE 

I \ PB 66 4 
I \ r---- . 

I I 

I
; r--' 

r--7 
I / I! r/ I I ,~-

/ / / 
l-~-' 

i 
1--
1 ----. 

I / I -
I 
I 
I~ 

I 
... ) 

---- ......... 
/ ' 

/ 
I 

I 
I 
I 
\ 
\ 
\ 

" " ......... 

0 

_____ ....-

FIGURE 7-31 

100 

FEET 

BUILDING 604 STUDY AREA 
INORGANIC PARAMETERS EXCEEDING 

PRGS AND RCS IN SHALLOW 
GROUNDWATER 



j 
! 
I 

I 

18GS02· , 
~ ' ! 

BaA 
BaP 
BbF 
BkF 
CHY 

PHENA 
NAP 

2,4 DNT 

" .. 

~38 

! 

------

I 
I 

~ 
38GS31 

LEGEND 
- BUILDINGS AND 

STRUCTURES 
PR~OUSLY REMOVED 

- SHORELINE 
- IWTP SEWERLINE STUDY 

TEMPORARY SHALLOW 
MONITORING WELL 

- SITE 38 INTERMEDIATE 
MONITORING WELL 

- SITE 38 SHALLOW 
MONITORING WELL 

- EPA PERMANENT WELL 
- GRAVITY LINE (SEWER) 

- FORCE MAIN (SEWER) 
- MANHOLE 
- BENZO-A-ANTHRACENE 
- BENZO-A-PYRENE 
- BENZO-B-FLUORANTHENE 
- BENZO-K-FLUORANTHENE 
- CHRYSENE 
- PHENANTHRENE 
- NAPHTHALENE 
- 2,4 DINITROTOLUENE 

38GS32~ 

i 

I 
I 
I 
I 

I 

' 

I 
! 

---
------- --

--------------

38G,~6 

/[ ___ :)§_~~?~~ 

·-· 
I 
I 

------~-. 

38GS25 
~ 

------ / --------- ______ __,./ 

-----------

I ' ! • i 
I I 
B8GR54 e__ I 

I ' 
I 
I 

! 

/ 
I 

r---__ ) I 
I 

I 

I 
I 
i '--, 

; 

I 
I 

I 

I . 
i ) 
l___ .. J 

I 
I 

/-----,} 
L._) / 

I 
I 

I 
I 

l 

~~- --.......... _ __/; 

-.~;t:'n~ S07 
~~0\~,lv: 

9
36MW73C 

I 
' ' I 

/ ! 

\ 
_______ _) 

I 

100 

I 
I 
I 
\ 
\ 

I 

\ 

;[ 

---
/ -/ ........ 

/ 

" ........ / 
........ ----
0 100 

NOTE: ALL CONCENTRATIONS IN ~/L 
SCALE FEET 

SITE 38 
REMEDIAL INVESTIGATION 
NAS PENSACOLA 
PENSACOLA, FLORIDA 

FIGURE 7-32 
BUILDING 604 STUDY AREA 
SEMIVOLATILE PARAMETERS 

EXCEEDING PRGS IN SHALLOW 
GROUNDWATER 

DWG NAME:59B60432 



18GS02/ " . 

' t' : 

l /\ 

r
' L .. 

/ i 
' 

I 
I 
I 
I 

! 
'--

~------- ------ --~ 

" 38GS31 

·------

----~-----------

(;-----~-,-- ~-1 -~~ --- -- --- - ----- --- ---~~-- ------

. ( ') 

L_~--

38GS25 

" 

-- -·--------

LEGEND 
- BUILDINGS AND 

STRUCTURES 
PREVIOUSLY REMOVED 

- SHORELINE 

38GS32 _, 

! 

n
/ 
I 
I 
I 
! 
I 

--------- --------.,. 

I 
I 
I 
\ 
\ 

/ 
I 

\ 

" 

--r-r 1 
I 
I 
I 

i 
I 

/ 
I 

' 

l 

38GR54 8 

---- -/ ......... 

8 - IWTP SEWERLINE STUDY 
TEMPORARY SHALLOW 
MONITORING WELL 

IN 11-9/L. ......... / - ----
- SITE 38 INTERMEDIATE 

MONITORING WELL 
SITE 38 SHALLOW 
MONITORING WELL 

- EPA PERMANENT WELL 

- GRAVITY LINE (SEWER) 

- FORCE MAIN (SEWER) 

- MANHOLE 

1 , 1 DCE - 1 , 1 DICHLOROETHENE 

SITE 38 
REMEDIAL INVESTIGATION 
NAS PENSACOLA 
PENSACOLA, FLORIDA 

100 0 100 

SCALE FEET 

FIGURE 7-33 
BUILDING 604 STUDY AREA 

1, 1-DICHLOROETHENE 
CONCENTRATIONS EXCEEDING PRGS 

IN SHALLOW GROUNDWATER 
DWG NAME:59860433 



18GS02/ 
~ I 

----

I 

I 
I ~ 
! 

--.i 
f'"' 

38GS26 T 
~I 

LEGEND 

-, 

i 

I 
I 

-~! 

--... - .. - ·-

- BUILDINGS AND 
STRUCTURES 
PREVIOUSLY REMOVED 

-- · · · - - SHORELINE 
8 - IWTP SEWERLINE STUDY 

TEMPORARY SHALLOW 
MONITORING WELL 

~;; SITE 38 INTERMEDIATE 
MONITORING WELL 

@ - SITE 38 SHALlOW 
MONITORING WELL 

~ - EPA PERMANENT WELL 

'L. -- - GRAVITY LINE (SEWER) 

-- r~ tv< --- - FORCE MAIN (SEWER) 

- MANHOLE 
1 ,2 DCA - 1 ,2 DICHLOROETHANE 

-------------

38GS31 

·-------

38GS32~ 

/ 
I 

I 
I 

--- --~-~----------

38GS25 
~ 

\--,--

) ,li -
r---, (3 1 
I i -- -_) 

---~-~-----. 

--T-·r~ 
I I I 

i I I 
I I I \_-., ~' ~~ 

! 
I I 
L _____ _; 

----- / 

I ' 

I /1 
i ,II ! I I 

I I / 
/ 

I I 
I 

/ I 
i i 
I i 
~.___.;, 

! 

! j 
; i !

! 
I I ! ! 
I I ! I 

I ! I I 
I ~ I / ,/ 
I I I 
B8GR5~ I I 

ft. ; I ' 
-i i 11

1 :1 

j r __ /' 

/ 
~-............. -, 

I 
r--.) 

! l I L.l_]/ 

I f:~?/ 
; I, r i I,. _____ I 
I ! IJ)j 
I I I 

I / f 
i 1 ! 
! I 
I / / 

I 
I 

38GS19 

®38GS22 
I 

I 
! 

! i 
I I 
I j 
I i 

I I 
l i 

I 

I 

I 

I I 
. I 
I I 

I ,_ 
I rj I 

I I 

\ f 
'-~-; 

i 

I 
,--,! 

I 'I' 
I / 
i :' 
I t 
! i ! 

I I I 

I ! 
I / 

I 

8
36MW73C 

~ -"": 

L I 

r~··-===.·.··.~-, -- - : 
• ------- __ J 

I ; / 

i 
I 

I 
I 

.1 

I 

I 
,"--

38GR54 8 

---- -I ; / " / 

I 

I 

I 
I 
I 
I 
\ 
\ 

I 

\ 

" " / ........ ----
*NOTE: ALL CONCENTRATIONS IN ,ug/L. 

100 0 100 

SITE 38 
REMEDIAL INVESTIGATION 
NAS PENSACOLA 
PENSACOLA, FLORIDA 

SCALE FEET 

FIGURE 7-34 
BUILDING 604 STUDY AREA 

1,2-DICHLOROETHANE CONCENTRATIONS 
EXCEEDING PRGS IN 

SHALLOW GROUNDWATER 



18GS02i ._ ' 

'f: 

(~, L. ---------

··· -· f-~ tv1 -----

1,2 DCE 

3sq-
~ I 

I 

I 
I 

i 
/ 

LEGEND 

------

----

- BUILDINGS AND 
STRUCTURES 
PREVIOUSLY REMOVED 

- SHORELINE 

-----~---- -----

~ 38GS31 

·-·----

--~-------------
-·-------

38GS25 
~ 

l 

I 

- IWTP SEWERLINE STUDY 

I 

I 

I 

r 
I 

I TEMPORARY SHALLOW 
MONITORING WELL 
SITE 38 INTERMEDIATE 
MONITORING WELL 

- SITE 38 SHALI:OW 
MONITORING WELL 

- EPA PERMANENT WELL 

- GRAVITY LINE (SEWER) 

- FORCE MAIN (SEWER) 
- MANHOLE 

- 1 ,2 DICHLOROETHENE 

I 
•NOTE: ALL CONCENTRATIONS IN ,ug/L. 

SITE 38 
REMEDIAL INVESTIGATION 
NAS PENSACOLA 
PENSACOLA, FLORIDA 

100 

SCALE 

I 

I 

I 

·-;·----·-,- ""' 
i I 
j I 

I I 

I 
I 
' 

----

i 
/ ,· 

I I 
B8GR52t Q } 
·--·-/ / 

! I 

38GR54 8 

I 
I 
I 
\ 
\ 

/ 
I 

\ 

" 

r····-
! 

---/ ....... 
/ " 

" / ....... / ---
0 100 

FEET 

FIGURE 7-35 
BUILDING 604 STUDY AREA 
1,2-DICHLOROETHENE (TOT) 

CONCENTRATIONS EXCEEDING PRGS 
IN SHALLOW GROUNDWATER 

DWG NAME:59860435 



-.1 

~ 
VI 

I 
! 
i 

I 
I 

I 

/ 

:: i; 

I 

I 
' 

18GS02/ 
~ ' ) 

__ J 

1_} 

38GS26 i 

~/ 

LEGEND I l - BUILDINGS AND 
STRUCTURES 
PREVIOUSLY REMOVED 

__ 0 0 0 - - SHORELINE 

8 

-A~" 

® 

~ 

• 

- IWTP SEWERLINE STUDY 
TEMPORARY SHALLOW 
MONITORING WELL 

- SITE 38 INTERMEDIATE 
MONITORING WELL 

- SITE 38 SHALLOW 
MONITORING ~ELL 

- EPA PERMANENT WELL 

- EPA TEMPORARY WELL 

-- C:l_---- - GRAVITY LINE (SEWER) 

- :~t/ ---- - FORCE MAIN (SEWER) 

- MANHOLE 

PCE - TETRACHLOROETHENE 

------
--------

38GS25 
~ 

~----.,. I 

L_ -, '/ 
; l 
i I 
; I 
I ! 
f ! 

i ! 
' I 
I ! 

/ / I ,o 

! I 
; I 

• i I 
l I i 
58GR54 I I e r, / 
--~ / /. ~/ 

I l I (_J /!' 
I j / .. ::~~-/ 
l l I .. _::,-- j 

!- I ! 
1 i 

- 1 I 1 ._ 1 
_) / j ( /-)/ 

' !' ~ ~~ 
I ~:7 I 
I f i ~I I / _.J_j l 

I I 
! I 
I / 
l ; 
! I 
I J 
I I 
I ! 
I I 

I ! I 

I 

I 
I 

I 
! 

I 

I 
! 

/ 

/ / 
I o 

/ j 
~-- f 

l j 
[L_____rJ 

.... ~! 
I 

I 
(')/ 
! / 
I ' 
1 I 
/ i 
i I I ; 

I / 
'----1 

/, 38GR54 8 

! \ 
! 

I 

r··-· 

-·----·--------.. ·--·-- _______ /-- ·-~ 

/ 
I 
! 
I 

----~----

38GS32~ 
I PCE 820 I 

or---00~ 
0 ° 0/ 

I I 
I I 

I I 
I I 

I 
•NOTE: ALL CONCENTRATIONS JN J.Lg/L. 

! 

I 

100 

SCALE 

I 
I 

/ 
I 

I 
I 
I 
\ 
\ 

r- •, 
f ' 
I 

/ 
/ 

\ 

" 

' --,l ! \ i ! 

---
/ -/ ....._., 

....._., / - ,..... ---
0 100 

FEET 

FIGURE 7-36 
BUILDING 604 STUDY AREA 

TETRACHLOROETHENE CONCENTRATIONS 
EXCEEDING PRGS IN 

SHALLOW GROUNDWATER 
DWG NAME:59860436 



18GS02/ .. 
/ 
i 
; 
! 

I 
i 

------

l\ .. 38os27 

- ·a\ ,: ' 
' 

I 
I 
I 
i 
I 
' I 
! 
I 
I 

/ 

--- -~----------

38GS31 
~ 

---.... 

38GS30 .. 

@ 

----

-·---·---

)i-3GiCl4 

~38GS17 
ITCE 19 I 

j 

----- I I 
---- -L I 

1 -------- I ----.... L_ ... L __ j 
---- I 

-----~--

38GS25 
~ 

I/ l\ I~~-
('\ I \) \_7 

----- -~---·-·r··--j-·---------- ·-·--r--
) I I ' ---, .• 

I I I f I ) 
0--J L i ! ./ / 
~J ---,! ,' . 

· l I 1 i 1 

I II I I I 
;--~-=~--==-~! r· I / 

-----

' / 

I i 
t36GR521 

Q[cE 1011 
I I 

( 

/-·--. ../ 

I 

I 
I 
I ,_ 

---. ________ ); 

j ,1 / 
I I 
/ j 1 

I I 
I I 

I I 
J 

I i 
\.. ___ 1 

38GR54 8 

38GS26 T CE 33 ---~r------. __ _ _ ______ ~ [CE7~6] 1 

! r- ,,/ ;'' t"ll -~ ®38GS15138GS18 It 
~ I 36MW_?6C .--~·D ... ·~: ·- .,. '>! t' 

38GS09 1 ··- /.fj~ - 38GS16 ,--- ----J".-.' 38GS07 

i / 
I I 
I ! 
! i 
I I 
I ' . ./ ~ I I ,...,0 1 I 

!TeE sAl~'" __ /_.- )BB-ills+¥ r" .3sc~ro: 
·-----.... .. / 38GS29 / L .... ~§M~74v'O' 9 36MW73C 

. •• n :WI' l{~~Jl(;, n FL~ • I n I 
-----C.,~e:::-r~"~ -------1 I I 

'--f 
I 

. ---------------- ·' ------------._________ .._) GW-T03 
·-. -----..... ____ .__ ------------~ __ IJCE 58l 

------ --------~------------ :::~· ··-;-=·-.. ·-·--:~--;-c -- - ------ ... 
38GS32 ~ / --- I/ L . ·---

ITCE 340 I 1.
1 .r-- ... ~----\.___ ./ 

I
' . . .. , --------

~--------~-.. J 

- ·----

I 
! 

/ 

---- -/ ........ 
/ 

L - BUILDINGS AND 
STRUCTURES 
PR~OUSLY REMOVED 

-- · · · - - SHORELINE 

I I I 
I I I 

I I 
I 
I 
I 
\ 

/ 

9 - IWTP SEWERLINE STUDY 

• 

TEMPORARY SHALLOW 
MONITORING WELL 

- SITE 38 INTERMEDIATE 
MONITORING WELL 

- SITE 38 SHALLOW 
MONITORING ~ELL 

- EPA PERMANENT WELL 

- EPA TEMPORARY WELL 

c;: __ ---· - GRAVIlY LINE (SEWER) 

TCE 

FORCE MAIN (SEWER) 
- MANHOLE 

- TRICHLORETHENE 

I I 

I 100 

SCALE 

\ 
\ 

'\. 
........ / 

......... ----
0 100 

FEET 

FIGURE 7-37 
BUILDING 604 STUDY AREA 

TRICHLOROETHENE CONCENTRATIONS 
· EXCEEDING PRGS IN SHALLOW 

GROUNDWATER 
DWG NAME:59860437 



/ / 
I ! I 

I / . 
' I 
/ ! 
t I 

/ I 

18GS02/ / 
~ ! I 

"-,,_ ·-~ 

\'/I ! :__· ~r 1 
f I 

_) ! 
/ 

l< i 
I '- i 

--···-

LEGEND 
- BUILDINGS AND 

STRUCTURES 
PREVIOUSLY REMOVED 

- SHORELINE 

--- --------

~ 38GS31 

----------
38GS32~ 
I vc 13o I 

I 
/ 
f 
( 

I 
! 
: 
i 
I 

/ 

------- --~--

----

38GS25 
~ 

i\ - /~ r -------------
:=~-~--

.. / 

I 
I 

I 
- IWfP SEWERLINE STUDY 

I 
I 

I I TEMPORARY SHALLOW 
MONITORING WELL 

- SITE 38 INTERMEDIATE 
MONITORING WELL 

- SITE 38 SHALLOW 
MONITORING/ WELL 

~ - EPA PERMANENT WELL 

- -- l~l-- -- - GRAVITY LINE (SEWER) 

- -- !- M -- - FORCE MAIN (SEWER) 

- MANHOLE 

VC - VINYL CHLORIDE 

I I 
*NOTE: ALL CONCENTRATIONS IN J1.9/L. 

----

100 

SCALE 

-----

I f 
.38GR521 

a_l I 

/ 

l 

---
/ -

/ " 

I 
I 
\ 

I 
I 

\ 
\ 

/ 

" " / - / ---
0 100 

FEET 

FIGURE 7-38 
BUILDING 604 STUDY AREA 

VINYL CHLORIDE CONCENTRATIONS 
EXCEEDING PRGS IN 

SHALLOW GROUNDWATER 
DWG NAME:59860438 



Errata Final Remedial Investigation Report 
NAS Pensacola -Site 38 

Section 7 -Nature and Extent of Contamination 
September 5, 1997 

exceedances for these parameters in the shallow groundwater. Ethylbenzene was detected in 

sample 38GS15 at a concentration of 89 ,ug/L, exceeding the PRG of 30 ,ug/L (Figure 7-39). 

Figure 7-40 presents the total volatile concentrations. Total volatile concentrations ranged from 

6.7 ,ug/L, representing a single detection of vinyl chloride in well 38GS07 to 4,324 ,ug/L in the 

sample from 38GS17. Much of the VOC contamination occurs near the former solvent UST 

immediately east of the former plating shop. However, anomalous hits of these compounds were 

observed in two locations. Trichloroethene, tetrachloroethene, and vinyl chloride were detected 

in the sample from well 38GS32. No immediate sources are known in this area; however, this 

well is located adjacent to a storm drain. Historically, the storm drainage system was used to 

discharge plating waste (i.e., metals, solvents, etc.) to the bay via the outlet in the Port Operations 

boat slip. 

These detections may represent contamination caused by leaks in the storm drainage system. 

Observances made during field reconnaissance indicate that the discharge outlet is continually 

below sea level; thus, discharge from this pipe could not be monitored. Another detection 

occurred in a sample from a temporary well GWT -31. Tetrachloroethene was detected at 130 

,ug/L in this sample. The well was adjacent to a former laundry and dry cleaning facility, Building 

636, which may have been the source of the contamination. 

7 .2.2.2 Intermediate Groundwater 

Inorganics 

Aluminum, cadmium, chromium, and manganese were detected above the RC and PRG in one 

intermediate groundwater sample at well 38GI04 (Figure 7-41). The sodium exceedance for 

38GI07 suggests saltwater influence from the bay. 
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Vinyl chloride was detected in the intermediate groundwater samples at two locations 

(Figure 7-42), ranging from 1.9 to 4.2 ,ug/L. These exceedances are coincident with halogenated 

aliphatics in the shallow groundwater. ,, 

7.2.3 Summary of Groundwater Contamination at Site 38 

Contaminants detected above a PRG in shallow groundwater in the Building 71 study area included 

inorganics, SVOCs, and VOCs. No pesticides or PCBs were detected above a PRG. Detected 

heavy metals potentially related to past paint stripping and metal refinishing processes included 

cadmium, chromium, and lead. These elements exceeded RCs and PRGs in wells 38GS05 and 

38GS12 in the southwest part of the study area beneath former Building 71 and in downgradient 

well 39GS13. Aluminum, iron, manganese, and lead exceedances were widespread across the 

site. Concentrations of these metals from well 38GS01, upgradient of the site, were among the 

highest detected. The highest total inorganic concentrations were detected in the sample from well 

38GS12, beneath former Building 71. Naphthalene was the only SVOC detected above a PRG. 

It exceeded the PRG in samples from wells 38GS12 and 38GS02. VOC contamination centered 

around the __ sample from 38GS12, beneath Building 71, and in downgradient locations along the 

seawall south and east of the former building. Total VOC concentrations for 38GS12 equaled 

922 ,ug/L; concentrations in other wells diminished greatly downgradient. These VOCs included 

several halogenated aliphatic hydrocarbons and their presence is likely the result of past paint 

stripping and parts cleaning operations at Building 71. 

Contaminants detected in the shallow groundwater were not detected above the PRGs in 

intermediate groundwater with the exception of aluminum, iron, sodium, and vanadium. 

Aluminum and iron appeared to be representative of ambient conditions; however, vanadium 

exceeded the PRG and RC in the three locations it was detected. The occurrence of these 
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exceedances was consistent with exceedances in shallow groundwater. Sodium concentrations also 

exceeded the RC, however, this is most likely due to intrusion of saltwater from the bay. 

Inorganics, SVO~s, and VOCs were also detected in the shallow groundwater in the Building 604 

study area. Aluminum, iron, manganese, and lead were again fairly ubiquitous across the site at 

concentrations exceeding the PRGs; however, many of these exceedances were below their 

respective RCs. Heavy metals, including cadmium and chromium, were detected above PRGs 

surrounding the former plating shop and are likely a result of past plating operations. Naphthalene 

was detected above the PRG in the area and downgradient of the former solvent tank. Several 

PAHs also exceeded the PRG in the sample from we1136MW77C. This well is adjacent to the 

IWTP line. No exceedances were noted in surrounding and/or downgradient wells. Several 

halogenated aliphatic hydrocarbons, including tetrachloroethene, TCE, and vinyl chloride, were 

detected above the PRG. The area most highly impacted was in the vicinity of the former solvent 

UST east of the former plating shop. Total VOC concentrations reached a maximum of 

4,324 J.ig/L in the sample from well 38GS17. VOC concentrations appeared to diminish in 

samples farther downgradient to the south and east. Two other areas where VOCs exceedances 

occurred were at a temporary well adjacent to Building 636 and north of the Port Operations, 

Building 38. Tetrachloroethene was detected in a well east of Building 636, a former dry cleaning 

facility. This dry cleaning operation may likely be the source of the tetrachloroethene. No 
.. 

surrounding wells had detections above the PRG. The other VOC detection was in a well north 

of Building 38. This well is adjacent to the storm drain system leading from Building 604. 

Historically, solvent and metal waste were discharged through this system to the bay. Possible 

leaks to this system may be responsible for the detections of chlorinated solvents in this well. In 

general, contamination in the Building 604 study areas centers around the former plating shop and 

former solvent UST areas and in downgradient areas to the southeast. Notably, contaminants were 

not detected in the temporary wells near the seawall downgradient of the site. 
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Contaminants detected above a PRG and/or RC in the intermediate groundwater were aluminum, 

cadmium, chromium, and vinyl chloride. These exceedances were consistent with those in the 

shallow zone. The maximum concentration detected in the intermediate zone was 4.2 f.l,giL. 

Generally, the investigation of soil and groundwater at Site 38 has adequately assessed the nature 

and extent of contamination at Site 38. 

7.3 Shoreline Groundwater Compared to Surface Water Criteria 

Recently, FDEP has requested a comparison of groundwater from wells directly adjacent to the 

shoreline to surface water criteria. The results of this comparison are presented in Table 7-1. The 

contaminants listed are likely to enter the marine environment due to groundwater to surface water 

discharge. In no way does this comparison represent the actual impact on surface water quality. 

As seen in Table 7-1, seven metals and three organic compounds detected in groundwater exceed 

a saltwater criteria for either USEPA or FDEP. The location of these wells can be found on 

Figure 7-30. 
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Parameter 

Aluminum 

'". 

Cadmium 

Chr()lriium 

Copper 

Ii:<m 

Lead 

Zinc 

Table 7-1 
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A Comparison of Shoreline Groundwater to Surface Water Criteria 

Sample ID 

38GS13 

38GS03 

38GI03 

38GI02 

38GS02 

38GI02 

38GS13 

38GS03 

38GS13 

38GS03 

38GI02 

38GS(}3 

38GS02 

38GS03 

38GS13 

38GI02 

38GS03 

38GSOZ. 

38GS13 

38GS03 

38GS13 

38GS02 

Units 

J.l.g/L 

!lg!L 

11g/L 

!lg!L 

j}.g/L 

J.lg/L 

J.lg/L 

Result 

2320.0 

2700.0 

895.0 J 

1090.01 

1330.0 

11.0 

11.0 J 

74:s···· 

184.0 

70.6 

319.0 

45.6 

8.5 

12.5 

125(U)J 

7470.0 

4930.0 

4560.0 

1570.0J 

88.5 

362.0J 

158.0 

819.0 

684.0 

133.0 
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Table 7-1 
A Comparison of Shoreline Groundwater to Surface Water Criteria 

Parameter Sample ID Units 

Zinc (continued) 38GI03 ,ug/L 

38GI02 J.lg/L 

bis(2-Ethylhexyl)phthalate 38GI03 ,ug/L 

38GI02 ,ug/L 

Naphthalene 38GS02 ,ug/L 

1.1-Dichlorolilialle 38GS13 

,ug/L 

Note: 
J Indicates a laboratory estimate. 
Bold indicates an exceedance of the saltwater criteria. 

Result FDEP Saltwater Criteria 

17.0 

142.0J 

l.OJ 0.3 

1.0 J 

44.0 23.5 

10.8 

44.0 
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8.0 DATA VALIDATION 
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Data have been validated for all field and analytical samples collected from the Rl of Site 38 by 

E/A&H. Analytical data received from the USEPA for the 1995 phase of the investigation were 

accepted as validated data and are not discussed in this section. Site 38 soil was analyzed by 

International Technology Analytical Services (ITAS), Knoxville, Tennessee, groundwater was 

analyzed by NET, Cambridge Division, Bedford, Massachusetts. The soil and groundwater for 

the industrial waste line was analyzed by Pace Laboratories, Inc. of Hampton Beach, New 

Hampshire. The analytical protocols were performed in accordance with the following guidance 

documents: 

• USEPA Contract Laboratory Program, Statement of Work for Organic Analyses 

(USEPA, 1990a). 

• USEPA Contract Laboratory Program, Statement of Work for Inorganic Analyses 

(USEPA 1990b). 

• Determination of hexavalent chromium in soil and aqueous samples based on Method 

7196A, contained in Test Methods for Evaluating Solid Wastes (SW-846, 3rd Edition) 

(USEPA, 1986). 

• NEESA Level D QNQC guidelines as stated in: Sampling and Chemical--Analysis Quality 

Assurance Requirements for the Navy Installation and Restoration Program 

(NEESA 20.2-047B) (NEESA, 1988). 

Data validation was performed in accordance with the following guidance documents. 
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• USEPA Contract Laboratory Program, National Functional Guidelines for Organic Data 

Review, which includes the Multi-Media Multi-Concentration Organic Analysis method, 

and the Low Concentration Water Organic Analysis method (USEPA, 1994b). 

• USEPA Contract Laboratory Program, National Functional Guidelines for Inorganic Data 

Review, (USEPA, 1994b). 

Section 8.1 will discuss data validation for Site 38, likewise Section 8.2 will begin the_discussion 

for the associated IWTP sewer line investigation. 

8.1 Site 38 Data Quality 

The overall quality of data received for Site 38 has been validated based on data usability and 

contractual satisfaction with the appropriate data qualifiers as required. Sample collection for Site 

38 was performed under five Sample Delivery Groups (SDGs) for soil and two case or job 

numbers for groundwater samples. Batch analyses performed by NET were recorded under 

different job numbers and/or case numbers and not under SDGs as suggested in the Statement of 

Work (SOW). However, because of the laboratory's computer software, NET was able to track 

batches of groundwater samples and QA/QC samples comparable to SDGs by defining different 

case numbers for every 20 samples. All data qualifiers used in the qualification of sample results 

are listed and explained at the end of this section. 

8.1.1 Organic Analysis 

All samples were received by both laboratories in good condition and with the proper custody 

documents and seals intact. All method and contractual holding times were found to be within 

compliance with QC requirements. All laboratory Verified Time of Sample Receipt (VTSR) dates 

were considered in combination with sample collection dates and sample extraction and analysis 

dates. All extraction and analysis dates were completed within contract and QC requirements. 
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Volatile and semivolatile sample analyses were within QC requirements. Initial pesticide and PCB 

analysis of samples in SDG PN001 indicated an increase in endrin aldehyde sensitivity in the initial 

calibration standard INDBMRI; however, no endrin aldehyde hits were found in any of the 

samples above the instrument detection limit (IDL). Also, pesticide d-BHC failed QC criteria but 

there were no reported positive results for this compound. The second analysis yielded only 

endosulfan sulfate at a concentration well below the IDL. The sample data were evaluated and 

validated in accordance with CLP protocol. In SDG PN002, an aliquot of the extract for sample 

38S1401 was lost during Gel Permeation Chromatography (GPC) cleanup that resulted in low 

surrogate recoveries. GPC is used as a method of cleanup for semivolatile and pesticide/PCB 

samples. Although, the sample was re-extracted and the acceptable surrogate recoveries were 

obtained, the second extraction exceeded holding times by three days and all associated positive 

values were qualified as estimated (J-flag). 

In SDG PN003, the internal standard areas of 1,4-difluorobenzene and chlorobenzene-d5 were 

below QC limits in sample 38S1701. The laboratory re-analyzed the sample and both internal 

standards were still below QC limits. The laboratory indicated that the continued low recoveries 

were due to matrix effects present within the sample and that re-analysis of the sample verified that 

this was the principal factor. Laboratory analysis also indicated that sample 38S1703 had a low 

internal standard recovery for chlorobenzene-d5 due to matrix effects quite similar to those 

reported in sample 38S1701. The sample was also re-analyzed at a 1:2 dilution and the internal 

standard chlorobenzene-d5 was still below QC limits. All positive sample results associated with 

chlorobenzene-d5 were qualified accordingly. 

In SDG PN025, only six samples were analyzed for Site 38: 38GI0801, 38GI0802, 38GI0803, 

38GE1117 and field and trip blanks 58FT1117 and 38GT1117. No problems were reported during 

volatile, semivolatile and pesticide and PCB analysis. During volatile analysis of SDG PN026, 

samples 38GS0902 and 38GS0902RE had high surrogate recoveries for toluene-d8 and low 
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recoveries for bromofluorobenzene. In SDG PN030, several analytes failed QA/QC limits for 

pesticides and PCBs. 

Blanks 

Blanks assist in determining the presence and magnitude of any contamination resulting from the 

laboratory or field. All associated data were evaluated to determine whether there is an inherent 

variability in the data, or if the problem was an isolated occurrence and did not affect the data. 

The blank data associated with the investigation of Site 38 indicated various concel}.trations of 

acetone, 2-butanone and methylene chloride for volatiles and several phthalate esters for 

semivolatiles. These compounds are considered common laboratory artifacts and were evaluated 

and qualified based on the action levels found for each SDG and case data package. 

Action levels are based on the highest positive sample concentration of any laboratory artifact 

found in each method blank(s) or QC sample above or below the Contract Required Quantitation 

Limit (CRQL). In other words, no positive sample result for a common laboratory artifact is 

reported unless the concentration of that particular artifact exceeds the action level of 10 times 

(lOX) the_amount found in any blank(s). For compounds that are not considered to be common 

laboratory artifacts, the action level is five times (5X) the amount found in any blank or QC 

sample. 

Two types of blanks were created in the laboratory during preparation and sample analysis. Each 

sample designation was followed by a number corresponding to that blank. For example, the third 

volatile method blank was designated "VBLK03." 
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These blanks are used by the laboratory to determine the concentrations of contamination 

associated with the processing and analysis of samples. Method blanks are identified by the 

laboratory using the first letter of the analysis fraction performed followed by the abbreviation 

BLK for "Blank." 

Instrument Blank 

PIBLK = Pesticide/PCB Instrument Blank 

An instrument blank is used by the laboratory to determine if any contamination is present before, 

during or after pesticide/PCB sample analysis that can be attributed to the gas chromatography 

instrumentation. 

During data validation procedures for SDGs PN001, the common volatile laboratory artifacts 

methylene chloride, acetone, and 2-butanone were identified above the CRQL in the associated 

method blanks, trip blanks and field blanks. Field blanks were defmed as de-ionized (DI) water 

system blanks and associated potable water blanks. The trip blanks, potable water blanks, field 

equipment rinsates, and DI system blanks contained 2-propanol at concentrations between 1 and 

10 parts per billion (ppb). Although this analyte is not considered a target compound or common 

laboratory artifact, it was used extensively during decontamination as required by USEPA 

procedures. Therefore, to remove 2-propanol as a site contaminant, action levels were calculated 

using the 5X criteria for blank contamination, and all associated positive sample results for 

2-propanol were qualified accordingly. 
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The target compound xylene was also found in method blanks VBLK2Q, VBLK3Q and VBLK4Q 

in SDG PN001. Method blank contamination is indicative of laboratory contamination introduced 

during sample handling, preparation and/or analysis, therefore all positive results for xylene were 

qualified according to the 5X action level calculated for target analytes not considered to be 
' 

common laboratory artifacts. 

The trip blank associated with SDG PN003 contained a low concentration of the target compound 

toluene. All associated positive sample results were qualified accordingly. In case FJ?1086, the 

volatile compounds methylene chloride, acetone, 2-hexanone, chloromethane and 

1, 1 ,2,2-tetrachloroethane were present at various concentrations in blanks VBLK11194L, 

VBLK012294M, VBLK011394L, VBLK011394K, and VBLK011494G. The semivolatile 

compound bis(2-ethylhexyl)phthalate was detected in method blank SBLK010794F at a 

concentration of 1 11-g/L. Action levels for each compound were calculated to qualify associated 

samples. 

In SDGs PNOOl, PN002 and PN003, common semivolatile laboratory artifacts 

bis(2-ethy~hexyl)phthalate, butylbenzylphthalate, diethylphthalate, and di-n-butylphthalate were 

present at low concentrations in the method blanks and in several samples. In SDG PN025, 

volatile analysis indicated high concentrations of acetone and 2-butanone in several samples. 

These samples were diluted and re-analyzed; all associated positive sample results were qualified 

accordingly. 

In SDG PN030, methylene chloride and acetone were reported at concentrations ranging from 1 

to 380 ppb in the samples, with the acetone concentrations being the higher of the two. In the 

volatile method blanks, methylene chloride was the most prevalent compound. Indicating that 

methylene chloride was present within the atmosphere in and around the sample analysis 

instrumentation and location. However, site history reveals the use of methylene chloride on site 
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as a paint stripper. Methylene chloride results are suspect and have been qualified in accordance 

with CLP guidance. 

In SDG PN030;,several semivolatile phthalate esters were reported in samples 38S3001, 38S3301, 

38S3302, 34S3402, and 38SD3101. The values reported for these phthalate esters were below the 

action levels calculated for semivolatile blank contaminants; therefore, action levels were 

calculated and all associated positive sample results were qualified accordingly. 

During pesticide/PCB analysis, the laboratory reported low concentrations of various 

pesticides/PCBs in the method blanks of several organic SDGs. For instance, in SDG PNOOl, the 

method blanks PBLK13 and PBLK14 each contained low concentrations of the target analyte 

heptachlor, while method blank PBLK61 had a low concentration of 4,4'-DDT contamination. 

A low concentration of methoxychlor contamination was detected in the instrument blank 

PIBLKL2. There was no contamination present in SDG PN030. Since no target pesticide and 

PCB analyte is considered to be a common laboratory artifact, E/ A&H believes that the associated 

QA/QC blank sample contamination was introduced by ITAS and NET at the time of sample 

handling,-lJreparation, dilution and sample analysis. Therefore, action levels were calculated 

based on analyte concentrations indicated for each sample data package and all associated sample 

results were qualified accordingly. 

In conclusion, the data for samples and quality control samples were evaluated concluding all 

frequencies and compliance requirements were found to be satisfactory. E/ A&H believes that 

these common laboratory artifacts and other blank contaminants are partially, if not all, a result 

of laboratory conditions at the time of sample analysis. No conclusions or recommendations for 

Site 38 at NAS Pensacola are based on laboratory artifacts or suspect data. 
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Tentatively Identified Compounds 

Nontarget compounds identified during volatile and semivolatile analysis are labeled as Tentatively 

Identified Compounds (TICs). In the volatile analysis for SDG PNOOl, the laboratory 

characterized several TICs in nearly all of the volatile samples as common laboratory artifacts; 

however, other TICs were labeled as alcohols, ketones, aldehydes, 2-propanol, substituted and 

unsubstituted hydrocarbons, and unknowns. 

In SDG PNOOl, volatile TICs were characterized as either a laboratory artifact or related to 

decontamination, specifically 2-propanol. Xylene and 2-propanol were detected in several method 

blanks including VBLK.l QA and VBLK2Q. TICs present in many of the samples for SDG PN002 

could be characterized as lab.oratory artifacts or related to the use of 2-propanol as a 

decontamination solvent. Several samples for SDG PN030 contained only one TIC. Since the 

spectrum of these TICs indicated the presence of methylene chloride, acetone, 2-butanone and an 

unknown, the TICs were identified as an unknown and TCL analytes. Since these compounds are 

known laboratory artifacts, all associated samples were qualified based on calculated action levels. 

TICs foul).d in all the samples for SDG PNOOl could be characterized as unknowns, laboratory 

artifacts, ketones, aldol condensation reaction products, and blank contaminants; however, they 

were not considered to be sample constituents. TICs found in the volatile samples for SDG PN003 

were identified as laboratory artifacts, blank contaminants, derivatives of benzene, 2-propanol and 

unknowns while TICs reported for semivolatiles were characterized as blank: contaminants, 

laboratory artifacts, aldols, siloxanes, phthalate esters, polyaromatic hydrocarbons, hydrocarbons, 

alcohol derivatives and unknowns. These TICs represent compound fragments indicative of a 

matrix interference present in the sample. 

In SDG PN025, no volatile TICs were reported for any of the samples analyzed and all TICs 

reported for semivolatile analysis were characterized as unknowns, hydrocarbons, ketones, and 
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chlorinated cyclic hydrocarbons. TICs found in all the samples for SDG PN026 for volatile 

analysis were identified as unknowns, hydrocarbons, and laboratory artifacts. Semivolatile 

analysis of the TICs in SDG PN026 were characterized as unknowns, hydrocarbons, ketones, 

derivatives of ~nzene, alcohols, aldehydes, and laboratory artifacts. Many of the unknown 

compounds identified as TICs were reported at high concentrations, resulting in elevated 

quantitation levels for several samples. However, this is a common consequence of matrix effects 

due to compounds that are not target compounds. TICs found in SDG PN030 were characterized 

as unknowns, ketones, cyclic hydrocarbons, unknown alkanes, and alcohols. 

8.1.1.1 Calibration 

Requirements for instrument calibration were established to ensure that the data provided are 

acceptable qualitatively and quantitatively. The initial calibration measures the instrument's 

stability which gives an indication of its sensitivity and capabilities prior to the analytical run. The 

continuing calibration indicates the instrument's performance throughout and at the end of each 

subsequent analytical run. Historical performance data indicate poor response or erratic behavior 

by compounds known to be common laboratory artifacts. Since no contractual criteria for these 

compounds-exists, for review and data validation purposes, all compounds including the common 

laboratory artifacts were considered for qualification when the following criteria were met. 

• Initial/continuing calibration standard relative response factors (RRFs) for all target 

compounds and surrogates less than 0. 05. 

• Percent relative standard deviation (%RSD) less than ± 30 percent in the initial 

calibration. 

• Percent difference (%D) not exceeding ± 25 percent in the continuing calibration. 
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Several volatile compounds, including methylene chloride, acetone and 2-butanone, consistently 

failed %RSD criteria during the initial calibration analysis for almost every organic SDG. Also, 

acetone, 2-butanone, 2-hexanone, chloromethane, 1 ,2-dichloroethane and the surrogate 

1 ,2-dichloroethane-d5 each failed % D criteria during the continuing calibration analysis for several 

SDGs. However, the RRFs for each compound mentioned above were within CLP QC criteria. 

In the case of semivolatile analysis, the compounds 2,2'-oxybis(1-chloropropane), 2-nitroaniline, 

di-n-octylphthalate, bis(2-ethylhexyl)phthalate, hexachlorobutadiene and the _surrogate 

2,4,6-tribromophenol failed %D criteria because of poor response and frequent intervals of erratic 

behavior. Although, this was a systematic occurrence, these poor responders represent the large 

majority of compounds which failed both %D and %RSD in nearly each SDG. The %RSD was 

greater than 30 percent, and elimination of either the high point or low point on the initial 

calibration curve and if recalculation of the %RSD value did not restore the %RSD result to a 

value less than or equal to 30 percent, all associated positive sample results outside the linear 

portion of the initial calibration curve were qualified with a J flag as estimated. However, if this 

action did restore the %RSD result to a value below 30 percent, no action was deemed necessary 

in accordance with CLP. 

8.1.1.2 Precision 

In each analytical method used to analyze environmental samples, there are variations in the 

reported results that may be due to the random differences in the handling and analysis of that 

matrix. These variations are referred to as the precision or the reproducibility of results. To 

demonstrate reproducibility, the CLP SOW specifies the addition of known quantities of several 

compounds to two separate aliquots of each sample matrix type. The "spiked" aliquots are 

referred to as the MS and the MSD. These samples can then be analyzed by applying the same 

preparation techniques and analytical methods used for all the samples of similar matrix types. 

This enables the MS and MSD to be used to detect matrix effects caused by contaminants during 
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sample analysis that interfere with the compounds of interest that may also be present within the 

sample. 

IT AS indicated that matrix interferences were encountered during volatile analysis of sample 
'-

38GI0101 MS and MSD in SDG PNOOl which caused the internal standard area for 

chlorobenzene-d5 to be low for this sample, but within QC limits for the original sample analysis. 

Therefore, data validation procedures of sample 38GI0101 resulted in all positive results for the 

initial volatile analysis being qualified as estimated (J-flag). Also, the laboratory ingicated that 

surrogate recoveries were not met in the initial pesticide and PCBs analysis for samples due to 

possible extraction problems. 

MS/MSD results in SDG PNOOl for volatiles and semivolatiles were within QC criteria. 

However; the pesticide compounds heptachlor, aldrin and dieldrin in the MSD exhibited high 

relative percent difference (RPD) that were attributed to matrix interferences generally experienced 

by less efficient spike recoveries during extraction and analysis of spiked soil samples. 

Semivolatile analysis for SDG PN003, indicated a very low recovery for the compound 

pentachlon>phenol in both the MS and MSD. The laboratory indicated that the very low recovery 

was due to matrix interferences within sample 38S1803. Also, the recovery of the spiked target 

compound (phenol) was above the advisory QC limits for the MSD and eight of the compounds 

were outside advisory QC limits. In SDG PN025, MS/MSD analysis of 2,4-dinitrotoluene was 

reported high and outside QA/QC criteria. 

In SDG PN026, volatile analysis of the MSD indicated a very high recovery for toluene in sample 

38GS0901. This was the only compound reported outside QC limits in the MS and/or MSD 

within this SDG. In SDG PN030, volatile and semivolatile MS/MSD compounds were within QC 

criteria. Pesticide compounds g-BHC (Lindane), dieldrin, and endrin were reported outside QC 

limits for the MS during sample analysis and the percent recovery for g-BHC and endrin in the 
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MSD were also outside QC criteria. The RPD for dieldrin was outside QC limits due to the low 

spike recoveries. In case FD1086, volatile sample 38GI01 was spiked and all the associated 

QA/QC protocol was within control limits. The spiking data for semivolatile sample analysis 

indicated that analytes 4-nitrophenol, pentachlorophenol, and pyrene showed high recovery limits 

and pesticide/PCB spiking data indicated that only 4,4-DDT was outside QA/QC criteria. All 

associated positive sample results were qualified accordingly using informed professional 

judgement since CLP protocols concerning MS/MSD data are advisory only. 

E/ A&H believes that the MS/MSD results indicate the effect of sample matrix on the associated 

sample data, including the MS/MSD samples themselves. This can be acknowledged by consistent 

high percent recoveries when deionized water is analyzed and the inconsistent percent recoveries 

and RPD reported when soil samples are analyzed. As a general rule, no action is taken on 

MS/MSD data alone. However, the MS and MSD results are used in conjunction with other QC 

criteria such as surrogate recoveries, internal standard area QC requirements and the comparison 

of RSD results of non-spiked compounds between the original sample result, MS, and MSD to 

determine the need to qualify some of the associated sample results as estimated. 

8.1.1.3 Accuracy 

Accuracy is the degree to which a given result agrees with the true value. To check the accuracy 

in· a volatile, semivolatile, pesticide and/or PCB analysis, the CLP SOW requires the addition of 

known amounts of surrogate compounds or compounds which are not likely to_ be found in the 

actual samples. If, upon analysis of the sample, the percent recovered for the surrogate 

compounds are accurate, that is close to the known concentrations as defmed within the limits set 

by the CLP, the reported target compound concentrations are assumed to be accurate. Also, the 

accuracy of the overall measurement system indicates any bias in the environmental laboratory 

and/or in the field sampling/analysis plan. Possible sources of error may include the sampling 

process, field and/or laboratory contamination, preservation, and handling, or the sample matrix 
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itself. Other methods used to determine field inaccuracies include trip blanks and the preparation 

and analysis of field blanks and equipment rinsate blanks. 

Analysis of volatile sample 38S1403 in SDG PN002 indicated a high recovery for the surrogate 

bromofluorobenzene that could be attributed to matrix effects. Also, in SDG PNOOl, semivolatile 

surrogate spike analysis of sample 38S1103 indicated a very low recovery for 2-fluorophenol. 

In SDG #PNOOl, pesticide/PCB surrogate recovery criteria for decachlorobiphenyl (DCB) was 

not met for the method blank PBLKl, PBLK2, PBLK4 and samples 38RB0728, 38GI0101, 

38GI0102, 38GI0103, 38GI0401, 38GI0402, 38S0301, 38S0302, 38S0303, 38S0501, 38S0502, 

38S0503, 38S1303, 38GI0102MS, 38GI0102MSD and 38S1201 on both the primary 

and confirmation columns. Also, the sample 38S1201 failed advisory QC limits for 

tetrachloro-xylene (TCX) on the confirmation column only. Pesticide samples 38S1202, 38S1203, 

and 38Sl301 failed surrogate recovery for TCX on the confirmation column and sample 38S1302 

failed surrogate recovery for TCX on the confirmation column. Although CLP QC limits are 

advisory and no action is provided for samples with failing surrogate recoveries, all associated 

pesticide/PCB analytical data within this SDG are believed to be reliable and usable with the 

appropriate data qualifiers. 

In SDG PN003, the laboratory analyzed samples 38S1603, 38S1701, 38S1703, 38S1901, 

38S1902, 38S2201, 38S2202, 38S1602D, and 38S1603D at a 1:2 dilution factor and samples 

38S1601, 38S1602, 38S1801, 38S1802 and 38S1803 at a 1:5 dilution factor. The laboratory 

indicated that these dilutions were based on sample extract appearance. The surrogate recovery 

for 2,4,6-tribromophenol was also outside QC limits for sample 38S1803. Therefore, all 

associated positive sample results were qualified accordingly. 
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For SDG PN003, samples 38FB0803, LCS1, and method blank PBLK1 failed DCB surrogate 

recovery on both the primary and confirmation columns. In addition, sample 38S1701 failed 

surrogate recovery for DCB and TCX on both the primary and confirmation columns. 

Pesticide/PCB analysis of samples 3851602, 38S1602D, 3851703, 3851803, and 38S1803DL each 

failed surrogate recovery for DCB and/or TCX on either the primary and/or confirmation columns 

and sample 38S1601MSD failed surrogate recovery for DCB on the confirmation column. In SDG 

PN025, sample 38GE1117 reported a low recovery for DCB on the primary column. 

Volatile sample analysis of SDG PN026 indicated that surrogates toluene-d8 and 

bromofluorobenzene were outside QC limits for samples 38GS0902 and 38GS0902RE. 

Semivolatile analysis indicated that surrogate 1 ,2-dichlorobenzene-d4 was not within QC criteria 

for sample 38GS0902. In the pesticide/PCB fraction, method blank PBLK4 failed surrogate 

recovery for DCB on the primary column and method blank PBLK6 failed surrogate analysis for 

TCX on the primary column. Also, sample 38GS0903 failed surrogate recovery for DCB on the 

confirmation column during analysis. 

In SDG PN030, all surrogates were within QC criteria in the volatile and semivolatile analysis. 

However, during pesticide and PCB analysis of samples, 38SE1207 failed surrogate recovery for 

DCB on both the primary and confirmation columns. Sample 38SD3301 failed TCX and DCB on 

both the primary and confirmation columns and sample 38S3402 failed surrogate recovery for 

DCB on the primary column only. 

All positive sample results for volatile and semivolatile sample analysis were qualified based on 

CLP protocol for samples with low and/or unusually high surrogate recoveries; however, all 

associated sample results were qualified using informed professional judgement since CLP QC 

limits for pesticide/PCB surrogates are advisory only. 
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All volatile surrogate recoveries were within QNQC criteria in case FD1086. In semivolatile 

analysis, samples 38GI01D, 38GI02, 38GI03, 38GI04, 38GI07, 38GI09, 38GS05, 38GS13DL, 

and 38GI01MS failed QNQC recovery for surrogate terphenyl-d14. Pesticide analysis indicated 

percent recoveri,es for DCB on both the primary and the confirmation column outside QA/QC 

control limits for the following: PBLK20110AA, 38Gl01, 38Gl01D, 38GI07, 38GI08, 38GI09, 

38GS06, 38GS13, and PCB0107Al . Pesticide samples 38GI03, 38GI04, 38GS05 and 38GSt3 

failed surrogate recovery for TCX and DCB on both the primary and confirmation columns. 

However, the pesticide/PCB analytical data within each SDG were determined to be reliable and 

usable with the appropriate data qualifiers based on the evaluation of all associated QC such as 

surrogates, initial and continuing calibrations, retention time criteria and %D and %RSD criteria 

since CLP QC limits are advisory and no action is provided for samples with failing surrogate 

recoveries. 

8.1.1.4 Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely represent 

the characteristic of a population, parameter variations at a sampling point, or an environmental 

condition. The duplicate samples assist in indicating overall field and laboratory precision. A 

greater variance should be expected for the soil sample duplicates compared to water sample 

duplicates due to the differences in matrix. In all cases, the duplicate results closely agreed with 

the original results since most variations are due mainly to common laboratory 'artifacts. 

8.1.1.5 Completeness 

Completeness is defmed as the percentage of measurements made which are judged to be valid. 

There were 151 samples initially analyzed for the investigation of Site 38 and all of the sample 

results were determined to be valid with some qualification. Therefore, the data meet the 

90 percent completeness level. 
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8.1.1.6 Comparability 

Comparability is a qualitative parameter expressing the confidence with which one data set can be 

compared to another. All samples for Site 38 were collected using the EPA Region IV SOPs and 

analyzed accordipg to CLP SOW protocol. 

8.1.2 Inorganic Analysis 

The analytical methods were performed in accordance with the EPA CLP SOW for Inorganic 

Analyses guidelines (USEP A 1990b). For hexavalent chromium analysis the laboratory employed 

Method 7196A contained in Test Methods for Evaluating Solid Wastes, SW-846, 3rd Edition. 

Results were reported according to CLP format outlined including forms, but not limited to, those 

listed under NEESA Level D guidelines. 

8.1.2.1 Holding Times 

All samples were received by the laboratory in good condition with the proper custody documents 

and seals intact. From the date of collection to the date of sample digestion and preparation, 

sample holding times were found to be within method and contractual requirements. 

8.1.2.2 Calibration 

The purpose of the initial and continuing calibration is to ensure that the instrument is capable of 

acceptable and quantitative performance at the beginning of each analytical run and throughout. 

Initial and continuing calibrations were performed for the analysis of inorganics within the criteria 

established by the EPA CLP Inorganics SOW. 

8.1.2.3 Blanks 

Blank results are used to determine the presence and magnitude of any contamination problems. 

After reviewing the data, it was determined that the preparation blank and/or calibration blanks 

in SDG PN003 contained low concentrations of aluminum, iron and sodium at or above the 
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instrument detection limit. The preparation blank indicated low concentrations of calcium, zinc 

and beryllium. In SDG PN025, magnesium was found in the initial, continuing and preparation 

blanks at concentrations ranging 30 ppb to 70 ppb. Low concentrations of zinc were also reported 

as required un~r CLP QC guidelines. All associated sample results were qualified based on the 

calculated action levels determined from the concentrations of blank contaminants found in each 

SDG. In SDG PN026, calcium was found in the continuing calibration blank and iron, 

magnesium, and zinc was found in the preparation blank at concentrations ranging from 50 ppb 

to 100 ppb. 

Antimony was the only analyte found in the initial calibration blank in SDG PN030. All other 

calibration blanks and preparation blanks indicated no other analyte contamination. Although 

antimony was reported as a contaminant in one blank, it was also reported with a low spike 

recovery; therefore, all associated sample results were qualified according to CLP protocol. 

8.1.2.4 ICP Interference Check Sample Analyses 

The inductively coupled plasma Interference Check Sample analysis (ICS) is performed to check 

the laboratory's instrument and the background correction factors. The ICS was analyzed without 

any indication of interferences. Analysis of the ICS also met QC compliance criteria and 

requirements as stated under CLP. 

8.1.3 Other Control Samples 

Control samples monitor overall efficiency during analysis. For inorganic analysis, the types of 

control samples used are laboratory control samples, duplicates, and spikes samples. 
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8.1.3.1 Laboratory Control Sample Analyses 

The Laboratory Control Sample analysis (LCS) is designed to monitor of efficiency of the overall 

performances in all steps of analysis, including the digestion procedures. LCS analyses and results 

were found to be within QC compliance criteria and requirements. 

8.1.3.2 Duplicate/Spike 

Duplicate samples are used to determine the precision of analytical methods for each parameter. 

The spiked samples are designed to provide information about the effects of the sample matrix on 

the digestion and measurement methodology. In SDG PN003, sample 38S1601 was used to 

prepare the duplicate and spike pair. Spike recovery results were within acceptance limits for all 

analyses, except for selenium by graphite furnace; however there were no positive results for 

selenium in any samples. Also, aluminum and iron concentrations were greater than four times 

the spike added; therefore, spiking criteria did not apply to these analytes. 

Several types of interference effects may contribute to inaccuracies in the determination of trace 

elements. Two of the most common types of spectral interferences are overlap of a spectral line 

from another element and background contribution from stray light from the line emission of high 

concentration elements. Therefore, Site 38 sample analysis indicated various concentrations of 

sodium, calcium, iron and vanadium in most of the samples. Therefore depending on the 

concentration, these analytes can interfere with the spike recoveries of such elements as arsenic, 

aluminum, selenium, copper, magnesium, and chromium. 

In SDG PN025, all spiked analytes and duplicate analysis were within QC limits. In SDG PN026, 

spike sample recovery for mercury was above 129 percent and in SDG PN030, the analytes 

aluminum, chromium, lead, and manganese were reported outside QC limits for duplicate 

recoveries and the analytes antimony, selenium and cyanide each had spike recoveries below 
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71 percent; therefore, all associated sample results were qualified according to CLP QC guidelines 

as estimated values. 

8.1.4 Validation Worksheets 
' 

As with every EnSafe/ Allen & Hoshall validation project, worksheets are used which detail the 

evaluation of analytical data. On certain sheets, the validation procedures will be equivalent ·to 

the Standard Operating Procedures provided by the CLP National Functional Guidelines for 

Organic and Inorganic Data Review. Other sections will cover areas which are more_ subjective 

due to the complexities of the analytical methods and will only provide documentation on the 

actions taken by the data evaluator. The worksheets will be provided upon request or otherwise 

will become a part of the NAS Pensacola Site 38-Final Repon Reference File. 

8.1.5 Data Assessment 

The trip blanks, potable water blanks and DI system blanks contained several volatile target 

compounds which were detected by the laboratory as contamination introduced during preparation, 

handling and/or analysis of the samples. These analytes include toluene, dibromochloromethane, 

chloroform, bromodichloromethane, bromoform, and carbon disulfide. Also, analysis of 

semivolatile method blanks, equipment rinsate blanks and potable water blanks indicated low 

concentrations of bis(2-ethylhexyl)phthalate, butylbenzylphthalate, diethylphthalate, and 

di-n-butylphthalate contamination in several SDGs and cases. Action levels were calculated for 

each compound and all associated sample results were qualified as required under CLP protocol. 

The analytes arsenic, cyanide, and thallium in samples 38GI01D and 38GI02, and arsenic, lead, 

selenium, silver, and thallium in samples 38SE1201, 38SE1202, and 38SE1207 were qualified as 

estimated at the detection limit. 
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Several metals failed duplicate and/or spike recoveries during inorganic analysis. However, the 

most evident were arsenic, potassium and selenium which showed very low spike recoveries in 

SDG PN025. Cyanide exhibited poor recoveries in Case FD 1086. As indicated earlier, the poor 

recoveries of SOD;le of these analytes may be attributed to interference caused by the high calcium, 

iron and/or vanadium content in the samples and in some blanks. 

In conclusion, the overall data quality of the analytical work done for Site 38 at NAS Pensacola, 

except for those sample results that were qualified as unusable, were considered to be satisfactory 

and usable for site remediation and risk assessment. 

8.2 Associated IWTP Sewer Line Investigation - February 1993 

In support of a jet fuel line to be installed north of Building 71 and along a portion of the 

IWTP sewer line, E/A&H completed fieldwork in February 1993 describing soil and groundwater 

contamination in this area. Because of the proximity to Building 71 and the connection between 

Building 71 and the IWTP sewer line, these data sets are presented together. The IWTP sewer 

line is currently named Site 36, although this is not a complete study of the entire IWTP sewer 

line. 

8.2.1 Data Validation 

Data validation has been performed for all field and analytical data collected from the investigation 

to support construction on Site 36 at NAS Pensacola. The analytical work was conducted by Pace 

Inc., Hampton, New Hampshire. 

8.2.2 Data Quality 

The overall quality of work for Site 36 at NAS Pensacola has been deemed satisfactory and all data 

are acceptable and usable with the appropriate data qualifiers. Sample collection at 

NAS Pensacola Site 36 was performed and reported under 12 separate SDGs. 
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Each SDG was received by the laboratory in good condition with the proper custody documents 

and seals intact. The contractual holding times from the VTSR until the time of sample extraction 

and/or analysis were found to be within compliance with contract requirements. 

8.2.3.1 Calibration 

Criteria for instrument calibration were established to ensure the production of acceptable 

qualitative and quantitative data. The initial calibration ensures the instrument's capabilities prior 

to the analytical run and the continuing calibration ensures the instrument's capabilities throughout 

each subsequent analytical run. Based on historical performance data, certain volatile and 

semivolatile compounds (also called "poor responders"), show an indication of poor response 

and/or erratic behavior. Therefore, no contractual criteria are provided for these compounds. For 

review and validation purposes, however, all compounds, including these "poor responders," were 

considered for qualification when the following criteria were not met. 

• Initial/continuing calibration standard RRFs for all target compounds and surrogates must 

be equal to or greater than 0. 05. 

• %RSD must not exceed ± 30% in the initial calibration. 

• % D not to exceed ± 25 percent in the continuing calibration. 

Among these volatile "poor responders" are acetone, methylene chloride and 2-butanone and 

among the semivolatile "poor responders" are the phthalate ester compounds. Acetone and 

2-butanone were found to be consistently outside the percent difference criteria for the continuing 

calibration in the volatile analysis. 
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8.2.3.2 Precision 

For each analytical method used to analyze environmental samples, there are variations in the 

reported results that may be due to the random differences in the handling and analysis of that 

matrix. These v,ariations are referred to as the precision or the reproduceability of results. To 

demonstrate reproduceability, the CLP SOW specifies the addition of known quantities of several 

compounds to two separate aliquots of each sample matrix type. The "spiked" aliquots are 

referred to as the MS and the MSD. These samples are then analyzed using the same preparation 

and analytical methods used for all the samples of similar matrix types. These samples can be 

used to detect matrix effects in which other sample components interfere with the analysis of the 

contaminants. 

MS/MSD results were found generally to be satisfactory in all analytical data packages, with the 

exception of the pesticide analysis in SDG 36GT1. The sample designated as the MS/MSD was 

36GR76C. Due to a technician error, no spiking compounds were added to the sample, but 

instead surrogate compounds were detected at two times the normal concentrations. Reanalysis 

could not be performed due to the expired holding time for extraction. As a result of the error, 

the MS/MSDs were decided to be unusable. However, the analytical data within this SDG is not 

suspected to have been affected and with the evaluation of other QC results, the method's precision 

and accuracy was assumed to be acceptable. 

8.2.3.3 Accuracy 

Accuracy is the degree to which a given result agrees with the "true" value. To check the 

accuracy in a volatile, semivolatile, pesticide and/or PCB analysis, the CLP SOW requires the 

addition of known amounts of "surrogate compounds" (compounds which are not likely to be 

found in the actual samples). If upon analysis of the sample, the percent recovered for the 

surrogate compounds are accurate (i.e., close to the known concentrations) as defined within the 
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limits set by the CLP, then the reported target compound concentrations are assumed to be 

accurate. 

The accuracy of the overall measurement system is an indication of any bias that exists in the 

environmental laboratory and in the field sampling/analysis plan. Possible sources of error may 

be from the sampling process, field and/or laboratory contamination, preservation, handling and/or 

from the sample matrix itself. Methods used to determine field inaccuracies include the trip blanks 

and the preparation of the field blanks and equipment rinsate blanks. 

Blanks assist in determining the existence and the magnitude of any contamination resulting from 

the laboratory or field. If problems are found in any of the blanks, all associated data are 

evaluated to determine whether there is an inherent variability in the data, or if the problem is an 

isolated occurrence and does not affect the data. The blanks consist of the trip blanks, equipment 

rinsate blanks, field blanks and the laboratory's method blanks. 

Common laboratory-derived contaminants are handled within the laboratory by qualifying all 

associated- samples with the same contaminants with a B-flag. The B-flag is applied to those 

contaminants which are also found in the associated blanks. 

The data validation procedures also evaluate the contaminants further by determining the possible 

sources using other QC samples and information in which the laboratory do n0t typically have 

access. The actions regarding any positive sample concentrations less than or equal to 10 times 

(lOx) the amount detected in the associated blank(s) for common laboratory contaminants, or 

5 times (5x) the amount detected in the blank(s) for other contaminant types, require the elevation 

of the quantitation limit to the action level. The action level is the actual number as a result of 

multiplying 10 (or 5) to the blank compound concentration. 
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In evaluating the data provided by these QC samples, all frequencies and compliance requirements 

were found to be satisfactory. In most cases, the blank contamination were considered to be the 

common laboratory artifacts (e.g., methylene chloride, acetone, 2-butanone and phthalate esters). 

Due to analytical scheduling problems, certain pesticide/PCB samples were extracted at the 

New Hampshire laboratory but analyzed at the Pace-Minnesota laboratory. The affect of the QC 

samples to the associated samples were not considered to render them ineffective, however, some 

judgement was used to adequately qualify the data. 

8.2.3.4 Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely represent 

the characteristic of a population, parameter variations at a sampling point, or an environmental 

condition. The duplicate samples assist in giving an indication of overall (i.e., field and 

laboratory) precision. A greater variance should be expected for the soil sample duplicates 

compared to water sample duplicates due to the matrix differences. 

In most cases, the duplicate results were found to be in agreement with original results, with the 

exception of samples 36S77N02 and 36S77N02D. The laboratory had reported visual 

dissimilarities between the two samples. Sample 36S77N02 appeared brown and contained 

quantities of rocks with some sediment, while sample 36S77N02D appeared reddish in color and 

had a granular sandy texture. Discussion with the project geologist indicated that duplicates were 

not easily obtainable due to an asphalt base with an underlying rocky bed. Since sample 

36S77N02 was found to have contained little sediment due to the asphalt and rocky layers, sample 

3677N02D is believed to be more representative of the soil beneath this asphalt base. 
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Completeness is defined as the percentage of measurements made which are judged to be valid 

measurements. In all 76 samples analyzed for Site 36 and only two sample results were 

determined to be invalid. Hence, the data satisfactorily meets the 95 percent completeness level. 

8.2.3.6 Comparability 

Comparability is a qualitative parameter expressing the confidence with which one data set can be 

compared with another. All the samples were collected using the EPA Region IY SOPs and 

analyzed according to CLP protocol. 

8.2.4 Inorganic Analysis 

The analytical methods were performed in accordance with the EPA CLP SOW for Inorganic 

Analyses guidelines (USEPA 1990b). Results were reported according to CLP format outlined 

including forms, but not limited to, those listed under NEESA LEVEL D guidelines. 

8.2.4.1 Holding Times 

Each SDG. was received by the laboratory in good condition with the proper custody documents 

and seals intact. From the date of collection to the date of sample digestion/preparation, sample 

holding times were found to be within contractual requirements. 

8.2.4.2 Calibration 

The purpose of the initial and continuing calibration is to ensure that the instrument is capable of 

acceptable and quantitative performance at the beginning and throughout each analytical run. 

Initial and continuing calibrations were performed for the inorganics analysis within the criteria 

established by the EPA CLP Inorganics SOW. 
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8.2.4.3 Blanks 

Blank results are used to determine the presence and magnitude of any contamination problems. 

In review of the data, action regarding the blank results were not found to have been required, 

since no detecte~ quantities of contamination was found. Analysis of the blanks were also found 

to meet compliance requirements as required under the CLP. 

8.2.4.4 Interference Check Sample Analyses 

The inductively coupled plasma ICS analyses are performed to check the laboratory's _instrument 

and the background correction factors. The ICS was found to have been analyzed without any 

indication of interferences. Analysis of the ICS was also found to satisfactorily meet the 

compliance requirements as stated under the CLP. 

8.2.4.5 Laboratory Control Sample Analyses 

The LCS analyses is designed to serve as a monitor of efficiency of the overall performances in 

all steps of analysis, including the digestion procedures. Laboratory control sample analyses and 

results were low for aluminum, iron, thallium and vanadium in SDG M36S31 AND M36SPO. 

As a result of the low findings, sample results of these metals in the associated SDGs were 

qualified with the appropriate "J" flag. 

8.2.4.6 Duplicate/Spike 

Duplicate samples are used to determine the precision of analytical methods for--.each parameter. 

The spiked samples are designed to provide information about the effects of the sample matrix on 

the digestion and measurement methodology. The matrix spike recovery and inductively coupled 

plasma serial dilutions for several metals were found to be consistently outside QC criteria. Due 

to the severity of the low MS/MSD recoveries found in the analysis of selenium and chromium 

in SDG M36GT1, sample data associated with these metals within SDG M36GT1 were qualified 
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with the appropriate "J" flag. [Note: The letter "M" in the SDG #M36GT1 indicates the 

inorganic fraction of the data set. The organic fraction SDG is designated as 36GT 1.] 

8.2.5 Data A~sessment 

Concentrations of methylene chloride and acetone were found to be relatively consistent in 

each SDG. In many cases, the sample detections of methylene chloride and acetone were qualified 

accordingly due to the sample concentrations being under the action limits. In other cases, the 

sample concentrations of these laboratory artifacts were detected above the calculated ac!ion limits. 

It is strongly believed that these compounds are partially, if not all, a result of the laboratory 

conditions and as such should be considered laboratory artifacts. No conclusions or 

recommendations for the project are based on these laboratory artifacts. 

Sample 36GR77C of SDG 36GT1 in the semivolatiles analysis was inadvertently not spiked with 

the surrogate mix and was not rerun due to insufficient time until expiration of the sample's 

holding time. Data associated with this sample was qualified as unusable for undetected 

compounds (R-flag) and positively detected compounds were qualified as estimated (J-flag). 

A similar problem was also found in the pesticide analysis of the MS/MSD using sample 

36GR76C of SDG 36GT1. The sample was incorrectly spiked and not rerun due to insufficient 

time until sample holding time expiration. The MS/MSD was determined to be unusable. Overall 

quality of analytical work was considered to be acceptable and usable for support of construction 

on Site 36 at NAS Pensacola. 

8.2.6 Data Validation Worksheets 

The following sections will include the validated analytical data and the data validation worksheets 

filled out with the evaluation of the analytical data. These worksheets are intended to provide 

valid documentation of the laboratory data evaluation and validation procedures. On some sheets, 
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the validation procedures will be equivalent to the Standard Operating Procedures provided by the 

CLP National Functional Guidelines for Organic and Inorganic Data Review 

(USEPA 1994a, 1994b). Other sheets will cover areas which are more subjective due to the 

complexities o~ the analytical method and will only provide documentation on the actions taken 

by the data evaluator. 

The worksheets provided hereafter will be arranged by SDGs. The cover sheet, called the 

"Data Quality Objectives Summary Form," outlines a general overview of the project's_objectives. 

Following the DQO Summary Forms are the Organic and Inorganic Worksheets. Areas covered 

within these worksheets will entail the criteria of an acceptable data package. Each of the organic 

and inorganic worksheets will be followed with a Data Assessment form specific for the attached 

set of worksheets. 

The analytical data only will be in summary form and lists the positively detected compounds only, 

or qualified data critical to the reader. 

8.3 Data Qualifier Definitions 

The following provides brief explanations of the data qualifiers as a result of the validation 

process. These qualifiers, often called "flags", should bring to the reader's attention certain 

characteristics in accordance with the CLP protocol. 

u 

J 

The compound was analyzed for, but was not detected above the reported sample 

quantitation limit. 

The compound was positively detected, however, the reported concentration is 

considered to approximate the concentration within the sample. 
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The compound was not detected above the reported sample quantitation limit. 

However, the reported quantitation limit is approximate and may or may not 

represent the actual limit of quantitation necessary to accurately and precisely 

measure the compound in the sample. 

The sample results are rejected due to serious deficiencies in the ability to analyze 

the sample and meet QC criteria. The presence or absence of the compound cannot 

be verified. 
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Fate and transport evaluates the ability of chemical constituents to become mobile or change in the 

environment, based on their chemical and physical properties and on processes that govern the 

interaction of the constituents with environmental media. A discussion of fate and transport of 

contaminants helps to identify potential receptors that may be impacted by constituent movement 

in the environment. 

9.1 Contamination Summary 

Environmental media sampled as part of the Site 38 RI include surface soil, subsurface soil, 

shallow groundwater, and intermediate groundwater. Groundwater samples were collected from 

the upper and basal portions of the surficial zone. Section 7 summarizes the nature and extent of 

contamination based on comparison to soil and groundwater PRGs and RCs. 

Total Exceedances 

Table 9-1 presents the total number of chemicals exceeding their respective PRGs and/or RCs for 

surface soil, subsurface soil, shallow groundwater, and deep groundwater at Site 38. 

··----::-.-<:-· .. ·.··:::-·.::::::::::::::::::>::::::::-::-:-:>> 
.. - .. -- ······ 

JP(}_I"g<ffits~ < · 

VOCs 

Pests/PCBs 

Table 9-1 
Number of Chemicals Exceeding Screening Levels at Site 38 
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9.2 Contaminant Migration 

Following a discussion in Section 9.2.1 of the contaminant and environmental media properties 

affecting fate and transport of constituents, fate and transport pathways for Site 38 are evaluated 

in Section 9.2.2. 

9.2.1 Properties Affecting Fate and Transport 

Numerous chemical and physical properties of both the chemical constituents and the surrounding 

media are used to evaluate fate and transport mechanisms. 

9.2.1.1 Contaminant Properties Affecting Fate and Transport 

Chemical and physical properties of constituents used to evaluate fate and transport include vapor 

pressure, density, solubiJity, Henry's law constant, half-life, organic carbon/water partitioning 

coefficient, and molecular weight. Table 9-2 provides an overview of chemical constituent 

behavior based on these properties. Table 9-3 contains chemical and physical property data for 

each chemical detected in Site 38 samples (soil and groundwater). 

Compounqs with similar chemical and physical properties display similar fate and transport 

behavior. This facilitates the general grouping of contaminants, based on chemical and physical 

properties, into these categories: VOCs, SVOCs, pesticides/PCBs, and inorganics. 

VOCs 

The chemical and physical properties with the greatest influence on the fate and transport of VOCs 

are solubility, Henry's law constant, and vapor pressure. Typical fate and transport characteristics 

include the following: 
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Constituent Characteristics Based On 
Chemical and Physical Properties 

Critical Value 

1o;3t11tnH·· ......... g 

1.0 g/cm3 

•· Of() JOO mg/L ·.·. 

5x10-6 to 5xl0·3 

atm-m3/mole 

High(>) 

volatile>> 

sinks/falls floats/rises 
.. . . 

leach~ from s()il; mobile in . sorbs to soil; immobile iri 
. w~ter; d<JeS ~()tfe<tdilW • water; .. volatilize~ ft"()rn Wl.lter 

.. · .. volatilize from watet 

resistance to mass transfer in 
the aqueous phase 

resistance to mass transfer in 
the gas phase 

······~iol()~ca1l)" •• <lepell<ient•••··· 

10 to 10,000 

kg,/L,.ater 
tends to sorb to organic 
material in soil; inlmobile in 
the soil matrix 

tends not to sorb to organic 
material in soil; mobile in 
the soil matrix 

Ivf<>It:b#Jai Weiglit •. 40() itll1(}I~ • 
(MW)> /• 

ch<lfa6t~rlstfcslisteJ··~bovb············ ········~lof •. thealx>v~ gen~r~llY•••• 
may ti()r}iold tiu~; Jri6h: > hold true 

Notes: 
a 

mmHg 
g/cm3 

atm-m3/mole 
g/mole 

ctetailedev<I.Iuati6I1 .. Hedess!ll)' 

Determinations of the Critical Values were based on literature review and professional 
judgment. 
millimeters of mercury 
grams per cubic centimeter 
atmospheres per cubic meter per mole 
grams per mole 
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Table 9-3 
Fate and Transport Properties for Constituents Detected in Soil and Groundwater 
NAS Pensacola, Site 38 
Pensacola, Florida 

Vapor 
Pressure Density Solubility 

Parameter (mm HR) (g/cm3) (mg/L) 

Acenaphthene 1.55E--D3 1.024 3.47£+00 

Acenaphthylene 2.90E--D2 0.899 3.93£+00 

Acetone 
" 

2.70£+02 0.791 LOOE+06 
Aluminum NA NA NA 
Anthracene 1.95E--D4 1260 4.50E--D2 

Antimony .. NA NA NA 

Aroclor 1254 - 7.70E--D5 1.505 L20E--D2 
Aroclor 1260 4.05E--D5 1.566 8.00E--D2 

Arsenic NA NA NA 

Barium NA NA NA 

Benzene 9.52£+01 0.868 1.75£+03 
Benzo(g.h,i)perylene 1.01E-IO NDA 2.60E--D4 

Benzo( a)pyrene Equivalents 
Benzo( a )anthracene 2.20E--D8 1..274 L20E--D2 

Benzo( a )pyrene 5.60E--D9 1.351 3.90E--D3 
Benzo(b )fluoranthene 5.00E--D7 NDA 1.40E--D3 

Benzo(k)fluoranthene 9.59£-11 NDA 5.50E--D4 

Chrysene 6.30E--D9 1274 L80E--D3 

Dibenzo( a,h )anthracene : i.OOE-10 1.282 5.00E--D3 
lndeno(1,2,3--cd)pyrene i.OOE-10 NDA 6.20£-02 

Beryllium NA NA NA 

Bromomethane 1.63£+03 1.676 1.32£+04 

2-Butanone (MEK) 7.75£+01 0.805 2.70£+05 

Cadmium NA NA NA 

Carbazole 4.00£+02 1.100 Insoluble 

Carbon disulfide 3.00£+02 1..260 2.10£+03 

Carbon tetrachloride 1.40£+02 1.597 8.00£+02 

alpha-Chlordane i.OOE--D5 1.600 5.60E--D2 

gamma-chlordane LOOE--D5 1.600 5.60E--D2 

ChloroJX;nzene 1.00£+01 1.095 4.88£+02 

Chloroethane 1.00£+03 0.900 5.74£+03 

Chloroform 1.60£+02 1.500 8.00£+03 

Chromium NA NA NA 

Chromium (hexavalent) NA NA NA 

Cobalt NA NA NA 

Copper NA NA NA 

Cyanide NA NA NA 

4,4'-DDD 1.02£-06 1.476 2.00£-02 

4,4'-DDE 6.49E--D6 NDA 4.00E--D2 

4,4'-DDT L90E--D7 1.560 5.00E--D3 

Dibenzofuran NDA 1.089 LOOE+Ol 

1,2-Dichlorobenzene LOOE+OO 1.306 1.00£+02 

I ,4-Dichlorobenzene 6.00E--D1 1248 7.90£+01 

1,1-Dichloroethane 1.80£+02 1.175 5.50£+03 

1,2-Dichloroethane 6.40£+01 1300 8.70£+03 

trans-1,2-Dichloroethene NDA 1.257 NDA 

1,2-Dichloroethene (total) 3.00£+02 NDA 3.50£+03 

Dieldrin 1.80E--D7 1.750 2.00E--D1 

2,4-Dimethylphenol 6.20E--D2 0.970 4.20£+03 

2.4-Din i trotol uene 5.1 OE--D3 1.400 2.40£+02 

Endosulfiln I I OOE-05 1.745 5.30£-01 

Endosulfan II l.OOE-05 1.745 2.80E--D I 

9-4 

Organic 
Henry's Carbon/ 

Law Water 
Constant Partitioning 
(atm-m3/ Coefficient 

mole) (LJkR) 

L70E--D4 4.60£+03 
2.00E--D4 2.50£+03 
3.97E--D5 2.19£+00 

NA NA 
6.50E--D5 2.60£+04 

NA NA 
2.70£--03 4.31£+05 
7.!0E--D3 8.22£+05 

-·· NA NA 
NA NA 

5.40£--03 5.00£+01.. 
l.40E--D7 7.76£+06 

2.30E--D6 1.40£+06 

2.40E--D6 1.77£+06 
1.20E--D5 5.50£+05 

1.04E--D3 4.37£+06 
7..26£-20 9.52£+04 
7.33E--D9 330£+06 
2.96£-20 1.60£+06 

NA NA 

2.00£--Dl 8.30£+01 

4.66E--D5 3.88£+00 
NA NA 

NDA NDA 
1.33£-02 6.18£+01 

3.02E--D2 4.37£+02 
4.80E--D5 4.95£+04 

3.93E--D3 4.95£+04 

3.93E--D3 1.73£+02 

6.15E--D4 3.50£+01 
3.23£--03 4.60£+01 

NA NA 
NA NA 
NA NA 
NA NA 
NA '-

NA 
2.16£-05 4.37£+04 

2.34E--D5 2.45£+05 
4.89£--05 3.87£+05 

NDA 1.00£+04 
1.90E--D3 1.82£+02 

3.10£-03 2.40£+03 
5.45E--D3 3.40£+01 
9.80E--D4 1.41£+01 

NDA NDA 
5.00E--D3 2.30E--D2 
2.00£-05 1.34£+04 
2.38£--06 2.63£+02 

5.09£--06 100[+02 

101 E--04 2.04[,03 
191£-05 2.34E +03 



Table 9-3 
Fate and Transport Properties for Constituents Detected in Soil and Groundwater 
NAS Pensacola, Site 38 
Pensaco!"' Florida 

Parameter 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Ethyl benzene ' 
bis(2-Ethylhexyl)phthalate (BEHP) 
Fluoranthene 
Fluorene 
Heptachlor epoxide 
Iron 
Lead 
Manganese 
Mercury 
Methoxychlor 
14-Methyl-2-Pentanone ( MIBK) 
Methylene chloride 
~-Methylnaphthalene 
~-Methylphenol (o-Cresol) 
3-Methylphenol/4-Methylphenol 
14-Methylphenol (p-Cresol) __ 
Molybdenum 
!Naphthalene 
Nickel 
Phenanthrene 
Phenol 
Pyrene 
Selenium 
Silver 
Strontium 
1, 1 ,2,2-Tetrachloroethane 
Tetrach1oroethene 
trhallium 
n-in 
n-itanium 
Toluene 
1,2,4-T richlorobenzene 
1,1, 1-Trichloroethane 
Trichloroethene 
Vanadium 
Vinyl chloride 
!xylene (total) 
Yttrium 
Zinc 

FOOTNOTES TO TABLE 9-3 

NA -Not applicable 
NDA- No data available 

Vapor 
Pressure 

(mm Hg) 
NDA 

7.00E-07 
2E-07 
NDA 

7.08E+OO 
2.00E-07 
5.00E-06 
7.00E-04 
2.60E-06 

NA 
NA 
NA 
NA 

1.43E-06 
L50E+01 
3.49E+02 

NDA 
2.40E-Ol 

NDA 
4.00E-02 

NA 
5.40E-02 

NA 
6.80E-04 
2.00E-OI 
2.50E-06 

NA 
NA 
NA 

NDA 
1.40E+01 

NA 
NA 
NA 

2.20E+01 
2.90E-01 
LOOE+02 
5.78E+01 

NA 
2.60E+03 
8.70E+OO 

NA 
NA 

Density Solubility 
(g/cm3) (mg/L) 

NDA 1.17E-01 
1.650 2.30£-01 
NDA 0.26 
NDA NDA 
0.867 U2E+02 
0.987 J.OOE-01 
1252 2.40E-Ol 
1203 1.69E+OO 
NDA 3.50E-01 

NA NA 
NA NA 
NA NA 
NA NA 

1.410 4.00£-02 
0.800 L70E+04 
1327 2.00E+04 
1.006 2.46E+OI 
1.000 2.50E+04 
NDA NDA 
1.018 2.30E+04 

NA NA 
1.145 3.00E+01 

NA NA 
Ll79 1.00E+OO 
1.058 8.20E+04 
1.271 L35E-Ol 

NA NA 
NA NA 
NA NA 

1.593 2900 
1.623 1.50E+02 

NA NA 
NA NA 
NA NA 

0.867 5.15E+02 
1.500 3.00E+01 
1300 l.60E+03 
1.464 l.IOE+OJ 

NA NA 
0.910 l.lOE+03 
0.880 2.00E+02 

NA NA 
NA NA 

9-5 

Organic 
Henry's Carbon/ 

Law Water 
Constant Partitioning 
(atm-m3/ Coefficient 

mole) (~) 

NDA 2.34£+03 
5.00E-07 8.32E+03 
3.86E-07 26900 

NDA NDA 
6.60E-03 1.87E+02 

l.IOE-05 2.00E+09 
L69E-02 3.80E+04 
2.10E-04 5.01£+03 
3.20E-05 2.09E+04 

NA NA 
NA NA 

NA NA --
NA NA 

L58E-05 7.94E+04 
1.49E-05 2.06E+01 
2.00E-03 230E+01 
4.11E-04 8.51E+03 

UOE-06 8.91E+01 

NDA NDA 
7.92E-07 4.90E+Ol 

NA NA 
4.60E-04 9.40E+02 

NA NA 
3.90£-05 2.29E+04 
2.70E-07 6.00E+OO 

1.09E-05 6.46E+04 
NA NA 
NA NA 
NA NA 

NDA 118 
1.53E-02 2.64E+02 

NA NA 
NA NA 
NA NA 

6.70E-03 1.29E+02 
2.31E-03 2.00E+04 
J.62E-02 128E+02 
9.10E-03 8.70E+OI 

NA '· NA 
1.22E+OO LIOE+OI 
7.10E-03 2.34E+02 

NA NA 
NA NA 
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• VOCs can leach from soil into groundwater. 

• VOCs tend to be highly mobile in both soil and groundwater. 

• VOCs tend to volatilize from both soil and groundwater. 

• VOCs tend to dissipate relatively quickly. 
" 

The VOCs have low molecular weights, high solubilities, and high vapor pressures. Densities 

may be less than or greater than that of water. Because of these properties, VOCs are expected 

to be highly mobile in the environment and, therefore, quick to migrate from soil and 

groundwater. 

SVOCs 

The chemical and physical properties with the greatest influence on the fate and transport of 

SVOCs are solubility, vapor pressure, and organic carbon/water partitioning coefficient. Typical 

fate and transport characteristics are as follows: 

• SVOCs tend to sorb to soil particles. 

• syocs tend to be immobile in the environment. 

• SVOC movement tends to occur more often by colloidal suspension than by diffusion 

(i.e., greater mobility occurs when coupled with "carrier" compounds). 

SVOCs have high molecular weights, low to moderate vapor pressures, moderate to high densities, 

and generally high organic carbon/water partitioning coefficients. Overall, SVOCs are relatively 

immobile in soil and diffuse only slightly to groundwater. Exceptions to anticipated SVOC 

immobility in the environment are the base-neutral/acid extractable organic compounds (BNAs) 

(e.g., phenols and substituted phenols), as they readily hydrolyze in water. 
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The chemical and physical properties with the greatest influence on the fate and transport of 

pesticides/PCBs are solubility, Henry's law constant, and organic carbon/water partitioning 

coefficient. Typical fate and transport characteristics include the following: 

• Pesticides/PCBs tend to sorb to soil particles. 

• Pesticides/PCBs tend to be hydrophobic (avoid water). 

• Pesticides/PCBs tend to be immobile in the environment. 

• Pesticides/PCBs tend to degrade relatively slowly. 

Pesticides/PCBs have moderate to high molecular weights, generally high densities and organic 

carbon/water partitioning coefficients, and generally low solubilities, vapor pressures, and 

Henry's law constants. Most pesticides/PCBs are immobile and persistent in the environment, not 

readily diffusing into groundwater. 

In organics 

Solubility bas the greatest influence on the fate and transport of inorganics. Typical fate and 

transport characteristics are as follows: 

• Inorganics tend to sorb to soil particles. 

• Inorganics are not degradable. 

• Inorganics tend to have moderate to low mobility; however, in environments where pH 

is less than 5 (i.e., acidic conditions), inorganics can become mobile. 

Properties of the surrounding environmental media tend to dictate the fate and transport 

mechanisms of inorganic elements. Overall, inorganics are anticipated to be immobile and to 

remain sorbed to soil particles, not readily diffusing into groundwater. 
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9.2.1.2 Media Properties Affecting Fate and Transport 

The properties of environmental media used to evaluate fate and transport are TOC, normalized 

partition coefficient, CEC, redox conditions, pH, soil type, and retardation rate. The following 

paragraphs briefly discuss these properties. 

Total Organic Carbon 

TOC indicates the soil's sorptive capabilities. The higher the TOC, the higher the potential for 

a chemical, particularly an organic compound, to sorb to soil particles. 

Normalized Partition Coefficient ~) 

Normalized Partition Coefficient ~) is used to predict the capacity for a constituent to partition 

between soil and water; it is a function of both the constituent and the soil. To estimate I\i, the 

constituent's organic carbon/water partitioning coefficient <KoJ is adjusted by the soil's TOC: 

Kct = K.x * (x: , where \x: = organic carbon content fraction of the soil. Soils with higher I\i s have 

a higher potential to sorb organic compounds. 

Cation Ex~hange Capacity 

CEC reflects the soil's capacity to adsorb ions, neutralizing ionic deficiencies on the surfaces of 

its particles. Generally, trivalent ions are preferentially adsorbed to soil over divalent ions, and 

divalent ions are preferentially adsorbed over monovalent ions. Although this relationship 

generally holds true, the process also depends on soil pH. Soils with high CEC values have the 

potential to adsorb inorganic ions, although organic compounds with dipole moments also are 

affected by CEC. 

Oxidation/Reduction (Redox) Conditions 

Redox is the process which includes oxidation (the loss of electrons) and reduction (the gain of 

electrons). The resultant change in valence generates products that are different from the parent 
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reactants in their solubilities, toxicities, reactivities, and mobilities. Extreme redox conditions 

tend to mobilize chemicals, especially transition metals. 

pH 

The pH value IS a negative mverse logarithmic measure of hydrogen ions in the soil or 

groundwater, indicating the acidity or alkalinity of the medium. Chemicals react differently as 

pHs change. Low pH conditions tend to mobilize most metals and facilitate substitution in organic 

compounds. High pH conditions may cause metals to precipitate and organic molecules to 

degrade. 

Soil Type 

The mineral composition,_ particle size distribution, and organic content of soil affect chemical fate 

and transport. Soil characteristics influence or determine hydraulic conductivity; effective 

porosity, and hydraulic gradient which, in tum, dictate groundwater flow. 

Retardation Factor <Rr) 
The retard~tion factor <Rt-) is used to describe the ability of an aquifer to inhibit the movement of 

chemicals relative to that of groundwater by preferentially binding to those with high organic 

carbon/water partitioning coefficients. Because dissolved constituents generally travel more 

slowly through an aquifer than does groundwater itself, contaminant travel time is some multiple 

of groundwater travel time. The multiple is called the retardation factor, Rr: 

where~ is the normalized partition coefficient, Pt, is the dry bulk density of the soil, and n is the 

soil porosity. ~ is based on ~ and TOC as shown above in this section, while Pt, and n are 

obtained from Shelby tube analysis. The given equation for Rr assumes a linear equilibrium 
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sorption isotherm, in which the concentration of solute sorbed on the solid phase is linearly related 

to the dissolved concentration. This assumption is considered valid when the equilibrium 

concentration of the solute is less than half of its limit of solubility. Linear sorption isotherms are 

commonly used to describe sorption of chlorinated solvents, and have also been used for 
,, 

radionuclides and heavy metals. Use of a single retardation factor over the entire migration route 

is a significant simplification of reality because it assumes a constant sorptive capability of the 

aquifer, ignoring potential spatial heterogeneity of hydrogeological properties. 

9.2.2 Migration Pathways 

The presence of the same chemical contaminant in both source and receptor media is considered 

direct evidence of past contaminant transport. Likewise, the presence of contaminants in soil at 

concentrations exceeding screening levels for transfers to other media, or of constituents in 

groundwater at concentrations exceeding drinking water PRGs, indicates the potential for present 

contaminant transport and future impact on receptors. This section of the report discusses possible 

pathways for contaminant transport at the site. 

Site 38 is _9n low-lying land that is almost entirely covered with buildings, the sites of former 

buildings, and pavement. Rainwater falling on impervious surfaces drains into storm sewers or 

flows laterally through openings in the seawall into Pensacola Bay. The small amount of rainwater 

tlliit infiltrates the soil percolates into the unconfmed surficial zone aquifer, which is the uppermost 

unit of the regional Sand-and-Gravel Aquifer. Groundwater moves from the topographically 

higher northern part of the area, generally south-southeastward toward the surface water of the 

bay. After evaluating Site 38 for the constituent and media properties discussed in Section 9.2.1, 

and for the hydrogeologic characteristics described in Section 6, four potential routes of 

constituent migration have been identified for further investigation: 
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• Air emissions resulting from VOCs released from surface soil 

9.2.2.1 Leaching from Soil to Groundwater 

Contaminants may be leached from soil through percolation of rainwater or through direct 

continual contact with groundwater during periods of elevated water table due to tidal fluctuations 

or heavy precipitation. Soil at Site 38 has high vertical permeability, resulting in quick infiltration 

and minimal contact time between percolating water and soil in the vadose zone. As described 

above, little rainwater is able to infiltrate the soil because of widespread impervious surfaces. 

Nevertheless, there is evjdence of contaminant leaching in the past and potential for additional 

leaching into groundwater. 

Chemicals present above PRGs in both subsurface soil and groundwater at Site 38, indicating past 

or current contaminant transport, include three metals (arsenic, cadmium, and chromium), three 

VOCs (chlgroform, tetrachloroethene, and trichloroethene), and six SVOCs (benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, chrysene, naphthalene, and phenanthrene). Chemicals 

identified above PRGs in subsurface soil but not groundwater, signifying potential contaminant 

transport, include two metals (barium and nickel), three VOCs (1, 1 ,2,2-tetrachloroethane; 1,2-

dichloroethane; and methylene chloride), two SVOCs (4-methylphenol and phenol), and two 

pesticides (DDE and dieldrin). The distribution of these chemicals is detailed in Sections 7.1 (soil) 

and 7.2 (groundwater). 

Table 9-4 summarizes the chemical and physical parameters of Site 38 soil used to evaluate fate 

and transport. The average CEC for Site 38 surface soil is 3.81 meq/100g. Ranges for CEC 
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Parameter 

Cation Ex¢l:tang(!Capacity 

Total Organic Carbon 

p.EI" ·' 

Total Porositl 

Bulk D ' b ••.... , ..... } . c:;mw:x . 

Notes: 

Table 9-4 
Soil Parameters Used to Evaluate Fate and Transport 

Surficial Zone: Shallow Depth 

Site 38 Minimum Site 38 Site 38 Average 
Value Maximum Value Value 

25 

..... :,,,6.Q. 

0.399 

9.5.,,. 

2,100 

115 

0.420 

.·.· 1.~9?·,::,:.:: 

3.81 

579 

8.2 

0.409 

··1.56 

a pH values compiled from pesticide analysis pre-screening by the laboratory 

Units 

(meq/lOOg) ·. 

(mg/kg) 

(-) 

(kg/m3h 

b Total porosity and bulk density values based on Site 38 shallow Shelby tube sample data 
kilograms per cubic meter 

were from 0.38 to 9.5 meq/100g for surface soil. The average value for pH in Site 38 soil 

samples (measured as part of the pesticide analysis) is 8.2 for surface soil and 8.3 for subsurface 

soil. The range of pH values is 6.0 to 11.5 in surface soil and 6.9 to 11.2 in subsurface soil. 

These soil conditions indicate limited mobility for inorganics by the processes of advection, 

diffusion, and dispersion; however, the possible presence of organic chelating agents associated 

with marine ecosystems could mobilize inorganics by separating metallic ions from soil particles 

in areas along the seawall. The average TOC concentration for Site 38 surface soil samples is 579 

mg/kg. TOC measurements indicate a relatively low organic content that will only moderately 

inhibit the movement of contaminants, particularly those with high ~ values, due to soil 

adsorption. 
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Inorganics exceedances in soil are concentrated around the site of former Building 71 and the 

metal plating shop in the southwestern corner of Building 604. Despite the limitations on their 

mobility dictated by site soil characteristics, numerous inorganics have migrated into shallow 

groundwater at Site 38. VOCs have been identified at low concentrations in surface soil and at 
,,~ 

somewhat higher concentrations in subsurface soil. Their presence at high concentrations in 

shallow groundwater at several locations (Section 7 .2) indicates that they have sufficient mobility 

to migrate from soil to groundwater directly beneath their source areas. SVOCs are present in soil 

at moderate concentrations and in shallow groundwater at low concentrations in isolated samples. 

Phenol and 4-methylphenol (in the Building 71 area) both have the potential to migrate to 

groundwater because of their high solubilities, but other SVOCs in soil at Site 38 are expected to 

remain relatively immobile. The lack of detected pesticides or PCBs in groundwater suggests that 

these compounds are effectively adsorbed to soil onsite. 

Naval industrial operations at Site 38 date back to the 1880s, while known heavy use of solvents, 

strippers, and plating solutions dates from the 1930s. All operations have ceased in and around 

Building 71 and Building 604. Building 636 is no longer used for dry cleaning. Groundwater was 

probably impacted largely during the period of heaviest use and onsite disposal of chemicals. Now 

that operations have been stopped, removing potential rtew sources of contaminants, the small 

amounts of rainwater able to infiltrate and percolate through the soil are less likely to leach 

constituents from the soil matrix into groundwater in the same quantities as previously. 

9.2.2.2 Groundwater Transport 

Groundwater at Site 38 moves generally south-southeastward to Pensacola Bay under 

a consistently low hydraulic gradient (Figures 6-5 and 6-6). The portion of the bay 

immediately seaward from Site 38 makes up Site 2, which is covered by a separate RI. Other than 

Pensacola Bay, Site 38 does not include or adjoin any surface water, and no surface water samples 

were collected as part of the Site 38 RI. Because most of the site is within a few hundred feet of 
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the bay, and the Building 71 area is separated from it only by a concrete seawall, potential 

contaminant transport from groundwater at Site 38 to surface water in the bay is of particular 

concern. The seawall is constructed on a shallow footer whose base is slightly above mean 

surficial zone groundwater level (USEPA, 1995a), apparently allowing unimpeded movement of 

groundwater from the Building 71 area downgradient into bay sediments. Existing contaminant 

plumes of metals and organic compounds, described below, probably already impinge upon the 

freshwater-saltwater interface in the sediments. The effect of this interface on transport of the 

particular groundwater constituents at Site 38 is not known. Tidal fluctuations that have been 

measured in wells near the shoreline may increase dispersion of contaminants migrating toward 

the bay. 

Eight inorganics, 11 VOCs, and nine SVOCs were detected in shallow groundwater at 

concentrations exceeding their respective PRGs or RC, as described above in Section 9.1.2. The 

inorganics with the largest and most numerous exceedances were cadmium, chromium, and lead. 

Cadmium and chromium are each present in two small, roughly coincident plumes centered under 

former Building 71, used for painting, stripping, and plating, and the metal plating shop in the 

southweste!"ll part of Building 604 (Figures 7-21 and 7-31). Lead is more widely distributed 

(Figures 7-21 and 7-31), although most of detections appear to originate from the same two 

sources. The probable source of the lead detected in temporary well sample GWT34001, just west 

o(Building 636, is soil at Site 18, just southwest of the well location. Groundwater pH was 

measured in the low 6s range, which may be acidic enough to mobilize small amounts of lead from 

the soil matrix. The metals plumes at Building 71 already impinge on the seawall. 

Among the VOCs, tetrachloroethene, trichloroethene, and vinyl chloride reported the most 

exceedances in shallow groundwater, with lower numbers for 1 ,2-dichloroethene and only 

scattered occurrences of the others. SVOC exceedances were minor. VOC plumes apparently 

originate from the same two source areas as the metals plumes, with the addition of a significant 
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tetrachloroethene source under the site of the former dry cleaning operation in Building 636 and 

the large VOC concentrations from well 38GS32 (Figure 7-36). This well is directly 

downgradient from the likely source at the plating shop in Building 604. The spatial distributions 

of 1,2-dichloroethene and vinyl chloride (Figures 7-35 and 7-38), downgradient from the plating 
"-

shop, indicate that these compounds may be daughter products of tetrachloroethene. As with the 

metals plumes, at least some of the VOC plumes in the Building 71 area are in contact with the 

seawall; in addition, the southeastern portions of the larger VOC plumes originating at Building 

604 may extend to the boat slip east of Building 38. Although, temporary well data did not 

indicate any VOC exceedances in this area. 

Although the hydraulic gradient at Site 38 is low, the relatively clean, well-sorted sands of the 

surficial zone aquifer are .responsible for high values of hydraulic conductivity, especially in the 

aquifer's upper portion, resulting in relatively high mean groundwater velocities at most locations. 

Moderately low TOC concentrations in the soil produce only mild retardation of organic 

constituents, so that advective movement of groundwater serves as an effective means of organic 

contaminant transport. Inorganic constituents are expected to be less mobile because of 

moderatelY- high CEC levels; the limited spatial extent of the cadmium and chromium plumes 

relative to those of the VOCs bears this out. The relative differential between horizontal and 

vertical hydraulic conductivities, increasing with depth, yields advective movement that is 

primarily parallel to bed boundaries, although positive and negative vertical hydraulic gradients 

in different parts of the site result in some downward and upward groundwater movement as well. 

The average porosity of the upper sand interval at Site 38, as determined through Shelby tube 

analysis, is 41%. Mean vertical permeability, as determined by analysis of two Shelby tube 

samples, is 30.9 feet/day; median hydraulic conductivity, based on specific capacity tests in seven 

shallow wells, is 246 feet/day. A preliminary travel time analysis was performed to focus 

attention on the ability of constituents to increase their areal extent in the aquifer and to impact 
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adjoining surface water bodies. Table 9-5 lists the approximate travel time for groundwater flow 

from significantly impacted points within Site 38 to the nearest point of Pensacola Bay, depending 

on direction of flow, local groundwater gradient, and local hydraulic conductivity. Travel times 

were calculated :was based on an assumed mean elevation of -0.3 feet msl for water in the Bay, 

slightly lower than the lowest measured level in the wells. The travel times shown in the table 

represent bulk groundwater movement due to advection only. 

Table 9-5 
Travel Time Analysis: Shallow Part of Surficial Zone 

Source Location 

Bulldirtt 7t{38GS12} . 

Building 636 (GWT31001) 

UST Location(38GS17) 

North of Building 38 (38GS32) 

Notes: 

Hydraulic 
Conductivity 

(feet/day)" 

207 

201 

234 

Horizontal Effective 
Gradient Porosity 

(-) (-)b 

OJ)()294 ·-"''""''''>'<::oAt 

0.00163 0.41 

0.00126 ,:::0.41 

0.00131 0.41 

Based on specific capacity test data from adjacent monitoring wells. 
Based on mean of two Shelby tube samples collected in the upper sand. 
Based on the potentiometric path of groundwater flow. 

Horizontal 
Velocity 

(feet/day) 

· 2c28 

0.82 

0.75 

Horizontal Travel 
Distance Time 

(feett (days) 

8.5> .. 37 

650 793 

310 500 

275 367 

Based on the calculated values shown in Table 9-5, advective travel time from the former dry 

cleaning operation in Building 636 to Pensacola Bay is approximately 793 days. 

Tetrachloroethene is one of the most mobile compounds detected in Site 38 groundwater. Using 

a~ value of 264 liters per kilogram (Likg) (Table 9-3) and mean values of aquifer parameters 

for the upper portion of the surficial zone (Table 9-4: TOC=0.000579; porosity=0.41; bulk 

density= 1.56), a retardation factor of 1.37 was calculated for tetrachloroethene in the shallow part 
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of the aquifer (see Section 9.2.1.2). Travel time for tetrachloroethene via groundwater over the 

specified course is estimated at 1086 days or 2.98 years. 

The shallow and intermediate depth monitoring wells at Site 38 are completed in the upper and 
'-

basal portions, respectively, of the surficial zone aquifer. Measured water levels in well pairs 

provide evidence of both positive and negative vertical gradients within the surficial zone. 

Because the underlying main producing zone serves as a regional water supply, maximum 

contaminant concentrations from shallow and intermediate well samples were compared to identify 

possible downward constituent migration. In contrast to results for shallow groundwater, only one 

VOC (vinyl chloride) and six inorganics (aluminum, cadmium, chromium, iron, manganese, and 

vanadium) were detected in intermediate groundwater samples at concentrations above their 

respective PRGs. DeteGtion rates and concentrations were consistently much lower for both 

organic and inorganic chemicals in intermediate groundwater, with significant numbers of 

detections only for inorganics in the Building 71 area. However, the vertical distribution of 

contaminant concentrations in the surficial zone indicates that the basal part of the zone, while 

minimally impacted now, is subject to future contamination in parts of the site where positive 

vertical hydraulic gradients cause downward migration of groundwater constituents. 

9.2.2.3 Surface Water Transport 

Impervious surfaces (buildings and pavement) limit contact between precipitation and soil 

throughout much of Site 38 by diverting rainfall to storm drains and surface drainage pathways. 

Surface water drains through onsite storm sewers or gutter storm drains along roadways, collects 

in catch basins, and discharges through several outfalls into Pensacola Bay. Scuppers along the 

seawall also help control rainwater runoff by directing water into the bay. 

Most of the past activities generating hazardous waste at Site 38 have ceased, and present site 

activities and waste disposal practices are not expected to pose a significant environmental impact. 
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Since soil and groundwater contaminants are largely covered with buildings and paved surfaces, 

surface water transport of contamination should be minimal. Routine pesticide application may 

represent a minor ongoing source to surface water. Contaminants in surface water in Pensacola 

Bay offshore fro~ Site 38 were evaluated in the Site 2 RI (E/A&H, 1996a) and are discussed in 

Section 11 of this report. 

9.2.2.4 Surface Soil to Air Transport 

The surface soil to air pathway applies to fugitive dusts and VOCs in soil exposed to the 

atmosphere. Fugitive dusts were not monitored at Site 38. Although 18 VOCs were identified 

in surface soil onsite, none was detected at a concentration exceeding either its risk-based PRG 

or its soil-to-air screening level. Degradation due to sunlight, biological activity, and their natural 

volatility will continue to -reduce VOCs in surface soil, aided by the subtropical temperatures and 

rainfalls observed at NAS Pensacola. Consequently, the soil to air migration pathway is not 

expected to be significant at Site 38. 

9.2.2.5 Other Pathways 

Other possible migration pathways at Site 38 include surface soil to surface water and surface soil 

to sediment. As stated above, only a very small percentage of surface soil at the site is exposed. 

Because the site includes no surface water features or wetlands, the receptor body for any 

contaminants transported via these pathways is the portion of Pensacola Bay immediately offshore, 

which has been discussed in the Site 2 RI (E/A&H, 1996a). 

9.3 Current and Potential Receptors 

Transport of contaminants at Site 38 is generally downward from surface soil through subsurface 

soil to groundwater, and thence to the sediments and surface water of Pensacola Bay. The primary 

current receiving body is the surficial zone of the Sand-and-Gravel Aquifer. Described in Section 

6, the surficial zone is a porous and permeable unconfined aquifer with relatively small amounts 
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of organic carbon, all of which make it an effective migration pathway for dissolved and entrained 

contaminants, particularly organic compounds. It is not used as a water-supply source anywhere 

around Pensacola because of its high iron and aluminum content and its susceptibility to local 

contamination. Twenty organic compounds and eight inorganics were reported at concentrations 
" 

greater than their PRGs in Site 38 groundwater samples from the surficial zone. The most 

significant plumes are those of tetrachloroethene, trichloroethene, vinyl chloride, cadmium, 

chromium, and lead. Contaminants appear at higher concentrations and are more widespread in 

the upper portion of the surficial zone than in the basal part. 

A potential receptor of contamination from the surficial zone aquifer at Site 38 is the main 

producing zone, which underlies the surficial zone and serves as a potable water source from wells 

several miles north and up gradient in Escambia County. Water from the main producing zone is 

not considered potable at NAS Pensacola because of its high iron and aluminum content, but the 

aquifer is used as a supplementary water source for the base. Although the main producing zone 

is separated from the surficial zone and presumably protected by a low-permeability clay layer, 

chlorinated solvents such as tetrachloroethene and trichloroethene are capable of migrating 

differentia!!Y faster through some clays, and should be considered a threat to the aquifer. 

Groundwater from the main producing zone was not sampled as part of the Site 38 RI. 

The other potential receptor of surficial zone contaminants is Pensacola Bay. The proximity of 

the site to the bay, coupled with the relatively short travel times calculated for migration of 

constituents (particularly VOCs) via groundwater, indicate that some impact to the bay may have 

already occurred. Runoff from rainwater may cause additional minor impacts (Section 9.2.2.3). 

Surface water, sediment, and ecological receptors adjoining Site 38 were evaluated as part of the 

Site 2 RI (E/A&H, 1996a) and are discussed in Section 11 of this report. 
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A baseline risk assessment (BRA) analyzes the potential adverse effects on actual or hypothetical 

human and ecological receptors t.ltat could arise from exposures to hazardous substances released 

from a site assuming no remedial actions are taken to reduce the extent of present environmental 

contamination. Generally, a BRA is composed of two parts; one addresses human health risk, and 

another assesses ecological risk. Section 11 assesses potential ecological risks at Site 38. 

This human health risk assessment (HHRA) is divided into four sections. Data management and 

assessment methods used in this HHRA are discussed in Section 10.2, and site-specific assessment 

information is discussed in Section 10.3. Site 38 was divided into the Building 71 and 

Building 604 study areas based on potential sources of contamination, a dividing road, and the 

IWTP sewer line. Risk estimates are presented separately in Sections 10.3.1 and 10.3.2, where 

specific sources of uncertainty and variability are discussed for each area. Because more than one

half of an HHRA is generally tables - the flow of text is broken, and reading and review is more 

difficult- tables and figures are not incorporated into the text. Tables are included at the end of 

Section 10. 

The Navy intends to restrict Site 38 land use to industrial land use only and will prevent 

groundwater use in accordance with the Land Use Restriction Agreement signed August 31, 1998 

between the Navy, FDEP, and USEPA. However, for the sake of completeness, this assessment 

includes exposure pathways and land use scenarios developed since 1992. 

This HHRA for Site 38 was prepared generally in accordance with the following guidelines, and 

additional references are made throughout the text: 
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• Risk Assessment Guidance for Superfund (RAGS), Volume I - Human Health 

Evaluation Manual (Pan A), (USEPA, 1989a), (RAGS Part A). 

• RAGS, Volume! -HumanHealthEvaluationManual (PanB, DevelopmentofRisk-Based 

Preliminary Remediation Goals), (USEPA, 1991b), (RAGS Part B). 

• Dermal Exposure Assessment: Principles and Applications -Interim Repon, ORD, 

EPA/600/8-91/0llB, (January 1992a). 

• RAGS, Volume I- Human Health Evaluation Manual, Supplemental Guidance -Dermal 

Risk Assessment -Interim Guidance,(VSEPA, 1992b), (Supplemental Dermal 

Guidance). 

• Supplemental Guidance to RAGS: Region IV Bulletin, Human Health Risk Assessment-

Interim, (USEPA 1995b). 

• Supplemental Guidance to RAGS: Region IV Bulletin, Development of Health-Based 

Preliminary Remediation Goals, Remedial Goal Options (RGO) and Remediation 

Levels (Supplemental RGO Guidance), (November 1995) (USEPA, 1995c). 

• Supplemental Guidance to RAGS: Region IV Bulletin, Provisional Guidance of 

Quantitative Risk Assessment of PAHs, (USEPA 1993a), (PAH Guidance). 

• Exposure Factors Handbook, (USEPA, 1989b). 

• USEPA Region III, Risk-Based Concentration Table, July-December 1995, (USEPA 

February 1996), (RBC Screening Tables) (USEPA, 1996b). 
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• Florida DEP, Technical Memorandum -Soil Cleanup Goals for Florida, September 1995 

(FDEP, 1995). 

• Technical Memorandum Guidance on Estimating Exposure to VOCs During Showering, 

(USEPA, 1991c). 

These references are identified fully in Section 13. 

Objectives 

The objectives of the HHRA are to: 

• Characterize the source media and determine the chemicals of potential concern (COPCs) 

for affected environmental media. 

• Identify potential receptors and quantify potential exposures for those receptors under 

current and future conditions for all affected environmental media. 

• Qualitatively and quantitatively evaluate the adverse effects associated with the site-specific 

COPCs in each medium. 

• Characterize the potential baseline carcinogenic risk and noncarcinogenic hazards 

associated with exposure to impacted environmental media at Site 38 under current and 

future conditions. 

• Evaluate the uncertainties related to exposure estimates, toxicological data, and resulting 

carcinogenic risk and noncarcinogenic hazard estimates. 
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• Establish RGOs for chemicals of concern (COCs) in each environmental medium based on 

risk/hazard to facilitate risk management decision-making. 

Organization 

An HHRA, as defined by RAGS Part A, includes the following steps: 

• Site characterization: evaluation of data regarding site geography, geology, hydrogeology, 

climate, and demographics. 

• Data collection: analysis of environmental media samples, including background/ 

reference samples. 

• Data evaluation: statistical analysis of analytical data to identify the nature and extent of 

contamination and to establish a preliminary list of COPCs from risk-based and 

background screening. This list will subsequently be refined to identify COCs. 

• Exposure assessment: identification of potential receptors under current and predicted 

conditions, visualization of potential exposure pathways, calculation of exposure point 

concentrations (EPCs), and quantification of chemical intakes. 

• Toxicity assessment: qualitative evaluation of the adverse effects of the COPCs, and 

quantitative estimate of the relationship between exposure and severity or probability of 

effect. 

• Risk characterization: a combination of the outputs of the exposure assessment and the 

toxicity assessment to quantify the total noncancer and cancer risk to the hypothetical 

receptors. 
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• Uncertainty: discussion and evaluation of the areas of recognized uncertainty in human 

health risk assessments in addition to medium- and exposure pathway-specific influences. 

• Risk/Hazard Summary: presentation and discussion of the results of the quantification of 

exposure (risk and hazard) for the potential receptors and their exposure pathways 

identified under current and future conditions. 

• Remedial Goal Options: computation of exposure concentrations corresponding to risk 

projections within the USEPA target risk range of 10-6 to 104 for carcinogenic COCs and 

Hazard Quotient (HQ) goals of 0.1, 1, and 3 for noncarcinogenic COCs. 

10.2 Site 38 Human Health Risk Assessment Methods 

10.2.1 Site Characterization 

Site 38 was divided into two primary areas, the Building 71 study area and the Building 604 study 

area (Figure 7-1). These areas were addressed separately because exposure areas are divided by 

Radford Road and contaminant sources are reportedly different for each area. A portion of the 

IWTP Sewer Line traverses this site, so IWTP samples collected within the exposure areas were 

assessed in this RI and were included in the risk estimates. In addition to estimating risk for each 

area in accordance with RAGS, point risk estimates were calculated for each sample location and 

each COPC to provide cumulative risk estimates for each location. 

Each individual site is detailed in the Sections 2 and 5, which discuss the site history and 

investigative approach, respectively. Tables in Section 10.3 show the sample identification 

numbers and analytical methods for each sample included in this HHRA. At these sites, sampling 

activities consisted of collecting surface (i.e., zero to 1 foot bls) and subsurface (i.e., from 

1 foot bls to the water table) soil samples. Groundwater was sampled from monitoring wells 

installed in the shallow and intermediate aquifers underlying the zone. Shallow and intermediate 
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groundwater analytical data were combined, assuming a well could be screened across more than 

one water-bearing zone. Sediment and surface water samples were collected from Pensacola Bay 

adjacent to Site 38 as part of another Rl. These samples were addressed in the RifFS for 

NAS Pensacola Site 2 (E/A&H, 1996a) and are beyond the scope of this Rl. Human exposure to 

media assessed in the Site 2 RI was determined to be extremely unlikely. Consequently, the focus 

of the Site 2 BRA was ecological risk assessment. Analytical results from surface soil and shallow 

and intermediate groundwater were used to assess possible human exposure to environmental 

contaminants. Subsurface soil data were addressed in Section 9. 

10.2.2 Data Sources 

Soil and groundwater were collected and analyzed to delineate the sources, nature, magnitude, and 

extent of any contamination associated with current or past site operations. The data used in the 

HHRA for each site were obtained from the results of the sampling activities associated with 

RI activities and UST investigations. 

As discussed in previous sections, USEPA collected samples at Site 38, and data used in this RI 

were compiled from several sampling events. These events are described in Sections 4 and 5 and 

include the 1993 investigation of the Site 36 IWTP Sewer Line, the 1993-94 investigation of 

Building 71, the USEPA 1995 confirmation sampling at Building 71, and the USEPA 1995 

investigation of Building 604. A summary report was completed by USEPA for the 

1995 sampling events. The USEP A report and corresponding analytical data set are included as 

Appendix H, and the data set used in this HHRA differs from that presented in Section 7. Several 

monitoring wells sampled during the earlier events were resampled in the subsequent phases of 

the investigation. Where this occurred, analytical data from both data sets were included as 

independent samples to address potential temporal variability. 
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Analytical methods and DQO laboratory deliverables are also summarized in Section 5. Soil and 

groundwater were sampled in accordance with the procedures outlined in the Site 38 SAP, the 

addendum SAP for the associated IWTP sewer line, the Site 38 SAP (Building 604), and the 

USEPA Region IV SOP/QAM; (USEPA, 1991a). Sampling locations and methods employed by 

E/A&H are discussed in Sections 5.1 through 5.6. EPA sampling efforts are discussed in 

Section 5. 7. 

10.2.3 Data Validation 

Data validation is an after-the-fact, independent, systematic process of evaluating data and 

comparing them to established criteria to confirm they are of the technical quality necessary to 

support the RI/FS decisions. Parameters specific to the data are reviewed to determine whether 

they meet the stipulated DQOs. The quality objectives address five principal parameters: 

precision, accuracy, completeness, comparability, and representativeness. To verify that these 

objectives are met, field measurements, sampling and handling procedures, laboratory analysis and 

reporting, and nonconformances and discrepancies in the data are examined to determine 

compliance with appropriate and applicable standards. Data collected for the Site 38 RI were 

validated in accordance with the USEP A CLP Functional Guidelines and are discussed in Section 8 

of this report. Data reports for the Site 38 data set are included in Appendices I and J. 

Independent validation of USEPA's data presented in Appendix H was not possible. The Tier I 

Partnering Team decided to assume the data were useful for risk assessment and to combine the 

USEPA data, Site 38 RI data, and select Site 36 data to develop the data set for this HHRA 

(July 26 and 27, 1995 Tier I Partnering Team Meeting Minutes). Therefore, this HHRA is based 

on the combined data set. Specific sample designations are listed in the site-specific HHRA' s to 

clarify which samples were used. 
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10.2.4 Management of Site-Related Data 

All envirorunental sampling data were evaluated for suitability for use in the HHRA. Data 

obtained via the following methods were not appropriate for the HHRA: 

• Analytical methods that are not specific for a particular chemical, such as TOC or total 

organic halogen. 

• Field screening instruments including total organic vapor monitoring units and organic 

vapor analyzers. 

Various software packages were used to electronically manage site data and calculate statistics. 

For each set of data describing the concentration of 
Management of UCL Data for Organic 

Compounds chemicals in a contaminated area, the following 

information was tabulated: frequency of detection, range 

Chemical detected in at 
least one sample? 

Yes 

Chemical deteded in this 
sampje? 

No 

~ 

In this aampte, is the 
pradical quantitation limit 

less than the IDWOit 
reponed concentration? 

Yes • 
One-ha~ the reported 

pradical quantitation limn 
will be assumed to be 
present in this sample. 

No___. Chemical will be excluded 
from exposure estimates. 

Yes~ Reported :::=ration will 

ofnondetected values, range of detected values, average of 

detected concentrations, and the calculated 95 % upper 

confidence limit (UCL) for the mean of log-transformed 

concentrations values. Estimated or II J II qualified data 

were considered to be hits, which are usually reported 

~mll!'imll!'imll!'imEit approaching one-tenth the sample quantitation limit (SQL). 

One-he~ thei
No---. reported concentration will 

r be asaumed to be present 
in this sample. 

The procedures used to estimate exposure are detailed in 

Section 10.2. 7. 

~---- Data Management for Calculating UCL 

Current technology limits the chemical concentrations 

laboratory instruments can quantify. Chemicals identified 

as COPCs were sometimes reported as nondetects 
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Chemical detected in at 
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Yes 

t 

Chemical detected 1n this 
sample? 

No 

t 

One-half the reported 
practical quantitation limit 

will be assumed to be 
present in this sample. 

. No_. 

Yes 

Chemical will be excluded 
from exposure estimates. 

~--~~ 

Reported concentration will 
be used. 

~--~~ 
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(U-qualified results), indicating the concentration of 

a COPC would be in the range of zero through the 

SQL, which is determined by the analytical method, 

the instrument used, and possible matrix 

interferences. Limitations of analytical results were 

addressed by including estimated or assumed 

concentrations for reported nondetects. Figures on 

this and the previous page show the decision flow. 

A nondetect indicates that the analyte was not 

detected above the sample practical quantitation limit 

of the sample ("U"qualified results), which is 

determined by the analytical method, the instrument 

used, and possible matrix interferences. However, 

a nondetected analyte could exist at a concentration 

between zero and the quantitation limit. For this 

reason, one-half the "U" value could serve as an unbiased estimate of the nondetect. Because the 

estimated values of "J" qualified hits are frequently much lower than the sample quantitation limits 

of "U" qualified nondetects for organic compounds, one-half of each "U" value will be compared 

to one-half of the lowest hit (normally "J" qualified) at the same site. The lesser of these two 

values will be used as the best estimate of the concentration potentially present below the SQL, 

and will be inserted into the adjusted data set. The first figure summarizes the method that will 

be used to determine assumed organic chemical concentrations, while the second summarizes the 

method that will be used to determine assumed concentrations for inorganic chemicals. 

For inorganic chemicals, the decision rule is simpler: one-half of each "U" value will be used to 

represent the concentration of the corresponding sample when compiling the adjusted data set. If 

two nondetects are reported for any one location (a result of QA/QC samples), one-half the lesser 
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of the "U" values will be compared to the lowest hit at the site (for organics, as above) or applied 

directly (for inorganics) to estimate a concentration value to be used in the risk calculations. If 

a parameter is not detected at a site, neither data management method will be applied, and the 

parameter will not be considered in screening or formal assessment. 

Statistical methods were used to evaluate the analytical results to determine EPCs at potential 

receptor locations. The statistical methods used in data evaluation are discussed below. The 

rationale used to develop this methodology and the statistical techniques to implement it were 

discussed during the AprilS, 1997 conference call between the Navy, USEPA, and FDEP and the 

decision to implement this method was agreed upon during the January 27, 1998 Tier I Partnering 

Meeting (April 8, 1997 Conference Call Minutes; January 27, 1998 Tier I Partnering Meeting 

Minutes). The rationale is based on the following sources: 

• RAGS Part A 

• Statistical Methods for Environmental Pollution Monitoring (Gilbert, 1987) 

• Supplemental Guidance to RAGS: Calculating the Concentration Term (USEPA, 1992c) 

• Supplemental Guidance to RAGS: Bulletin 2 Toxicity Assessment (USEPA, 1995b) 

10.2.5 Selection of Chemicals of Potential Concern 

Before estimating the potential excess risk/hazard associated with Site 38 media, it was first 

necessary to delineate the contamination onsite by noting the chemicals detected in environmental 

media as chemicals present in site samples (CPSSs). The nature and general extent of CPSSs at 

each site are discussed in detail in Section 7. 

COPCs are selected by comparison with risk-based and reference screening concentrations. 

Chemicals with concentrations greater than screening concentrations are identified as COPCs, 

unless the chemicals are eliminated for other reasons, such as USEPA Region IV guidance to 
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eliminate essential elements. In addition, USEPA indicated in the June 25, 1997 Summary ofTQM 

Contractor Meeting email, iron's Reference Dose (RID) is not a proper RID. In accordance with 

this guidance, iron should be addressed in the uncertainty section, if at all. Consequently, iron 

was not considered a COPC in this HHRA. This decision was revisited by FDEP in their 

November 26, 1997 review comments and discussed during the January 27, 1998 Tier I Partnering 

Meeting. The partnering team agreed that iron should be excluded from the Site 38 Risk 

Assessment because reported concentrations are below FDEP's screening concentrations 

(January 27, 1998 Tier I Partnering Meeting Minutes). Screening comparisons were performed 

as described below to reduce the list of CPSSs and thereby focus the risk assessment on COPCs. 

Comparison of Site-Related Data to Risk-Based Screening Concentrations 

Many state and federal guidance concentrations, screening values, and methods were finalized 

after agreements were made between USEPA, FDEP, and the Navy. The approved work plan for 

Site 38 pre-dates USEPA and FDEP guidance, as well as the partnering agreement (E/ A&H, 

July 1992). For example, risk-based screening values were discussed by the Tier I Partnering 

Team during several meetings before USEPA Supplemental Guidance to RAGS was produced in 

November 1995. A February 21, 1994 screening memorandum was distributed and approved by 

USEPA on March 11, 1994 (USEPA, 1989; February 21, 1994 letter from E/A&H to USEPA; 

March 11, 1994 approval letter from USEPA). This approach used USEPA Region III RBCs as 

screening values in accordance with USEPA Supplemental Guidance to RAGS, Bulletin 1, Data 

Collection and Evaluation, but the USEPA document was not available until the following year 

(USEPA, 1995). Soon after receiving the March 11, 1994letter from USEPA, FDEP distributed 

their 1995 Soil Cleanup Goals for Florida, which were also incorporated into the report as risk

based screening values (FDEP, 1995). FDEP and USEPA have developed additional methods and 

screening values since that time. Many of these changes are due to USEPA decisions regarding 

toxicological data available for various chemicals, and the Navy has modified screening values 

during each revision to reflect these changes. 
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The Tier I Partnering Team discussed screening values during various meetings and conference 

calls between 1994 and 1998, and decided that the most conservative FDEP and USEPA values 

would to be used as screening values in the risk assessment, and that the screening values should 

be based on risk. This decision recently changed during the September 1998 Tier I Partnering 

Meeting, where FDEP and USEPA suggested incorporating ARARs into the screening phase of 

the risk assessment. However, Site 38 was not discussed, and the question was raised regarding 

other pending risk assessments. The recent USEPA and FDEP guidance for screening values 

states is that changes based on toxicological information should be made, but neither agency would 

require that reports be revisited when screening comparisons were performed in accordance with 

current guidance. Consequently, ARARs were included in this RI, but they were not used as 

screening values for the risk assessment unless they were based on risk. 

In this assessment, the maximum concentrations of CPSSs detected in samples were compared to 

risk-based screening values. These values were obtained from two sources for soil: Risk-Based 

Concentrations, (USEPA 1996a), or the FDEP Technical Memorandum -Soil Cleanup Goals for 

Florida (FDEP, 1995). In accordance with USEPA Region IV supplemental guidance, 

groundwater results were compared to USEPA tap water screening values. Comparisons to other 

concentrations and ARARs were made in Sections 7 and 8 of this RI, and ARARs were included 

as Remedial Goal Options in accordance with RAGS (USEPA, 1989). 

Reported concentrations were compared to one-tenth USEP A screening concentrations to reflect 

a target HQ goal of 1. 0 to 0.1 for noncarcinogens in accordance with USEP A's Supplemental 

Guidance, Bulletin 1 Data Collection and Evaluation (USEPA, 1995d). Screening values shown 

in the tables are not adjusted and are excerpted directly from USEPA Region III and FDEP. As 

previously stated, comparisons were made to USEPA screening values which reflect a 

target HQ of 0.1. A risk goal of w-6 was used by FDEP and USEPA to calculate screening 

concentrations for carcinogens. FDEP calculated hazard-based cleanup goals using an HQ of 1.0. 
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Consistent with recent OSWER directives considering protection of a hypothetical child resident, 

400 mg/kg was used as the soil screening value for lead; the lead groundwater screening value 

used was the USEPA Office of Water treatment technique action level of 15 t-tg/L 

(USEPA, 1996c). 

In accordance with recent USEP A Region IV Supplemental Guidance to RAGS: Bulletin 2 

(USEPA, 1995b), benzo(a)pyrene equivalents (BEQs) were computed by multiplying the reported 

concentration of each carcinogenic P AH ( cP AH) by its corresponding toxicity equivalence factor 

(TEF). The BEQ values were then summed for each sample, and the total was compared to the 

benzo(a)pyrene Risk-Based Concentration (RBC) value during the screening process. Subsequent 

exposure quantification and risk/hazard projections for cP AHs in soil and groundwater were 

performed using total BEQ values for each sampling location rather than individual compound 

concentrations. Tables detail this information in Section 10.3. 

Screening values based on surrogate compounds were used if no screening values were available. 

Surrogate compounds were selected based on structural, chemical, or toxicological similarities. 

Results from the comparison of the list of CPSSs to other screening levels can be found in 

Section 9, Fate and Transport. Other screening levels for groundwater include groundwater 

protection soil screening levels (SSLs). Compounds that had been screened from the list of CO PCs 

were included in Section 9 when appropriate, based on comparisons to other screening 

concentrations. 
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Comparison of Site-Related Data to Background Concentrations 

The background reference concentration is a fixed value assumed to represent naturally occurring 

levels for a chemical in a specific matrix. Soil and groundwater background concentrations were 

determined for NAS Pensacola, as described in Section 7. The Tier I Partnering Team agreed 

during its May 27-29, 1997 meeting to use these values as background reference concentrations 

meeting (May 27-29, 1997 Tier I Partnering Team Meeting Minutes). The background 

concentrations for NAS Pensacola were originally proposed in the Site 1 Work Plan, which 

was approved by USEPA on September 1, 1992 and by FDEP on December 16, 1991 

(USEPA September 1, 1992 approval letter; FDEP December 16, 1991 approval letter). CPSSs 

with maximum detected concentrations exceeding both corresponding background reference 

concentrations and risk-based concentrations were retained as COPCs in the HHRA. This 

comparison helps account for chemicals that are common in nature, such as aluminum, manganese, 

and arsenic. By virtue of this process, risk and/or hazard associated with naturally occurring 

chemicals is not addressed where their concentrations are not above corresponding background. 

In summary, if the maximum concentration of a CPSS was determined to be less than either 

background or the risk -based screening value, the CPSS was not considered further in the 

risk assessments unless deemed appropriate based on chemical-specific characteristics 

(e.g., degradation product with greater toxicity). 

Elimination of Chemicals from Area-Wide Risk Estimates Based on Detection Frequency 

Chemicals reported in 5% or less of the samples were eliminated from area-wide risk estimates 

because exposure would occur in a limited area. In addition, COPCs eliminated from area-wide 

risk estimates based on frequency of detection were included in point risk estimates to account for 

their influence at specific sample locations. 
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Based on Tier I Partnering Team discussions, molybdenum was not associated with past site uses 

and was not part of the Data Quality Objectives. During the USEPA sampling phase described 

in Section 7, USEP A reported molybdenum at a concentration higher than the corresponding 

risk-based screening value. Because no other concentrations exceeded the screening value and 

molybdenum was not part of the Data Quality Objectives it was excluded from the risk assessment 

as determined by the Tier I Partnering Team. This decision was revisited and agreed upon during 

the January 27, 1998 Tier I Partnering Team Meeting (January 27, 1998 Tier I Partnering Team 

Meeting Minutes). 

Elimination of Essential Elements - Calcium, Iron, Magnesium, Potassium, and Sodium 

In accordance with RAGS Part A, essential elements that are potentially toxic only at extremely 

high concentrations may be eliminated from further consideration as COPCs in a risk assessment. 

Specifically, an essential nutrient may be screened out of a risk assessment if it is present at 

concentrations that are not associated with adverse health effects. Based on RAGS, the lack of 

risk-related data, and USEPA Region IV's recommendations, the following essential nutrients 

were eliminated from the human health risk assessment: calcium, iron, magnesium, potassium, 

and sodium. The decision to remove sodium and iron was revisited, and the Tier I Partnering 

Team agreed to eliminate sodium (January 27, 1998 Tier I Partnering Team Meeting Minutes). 

10.2.6 Exposure Assessment 

This section of the HHRA determines the magnitude of contact that a potential receptor may have 

with site-related COPCs. Exposure assessment involves four stages: 

• Characterizing the physical setting and land use of the site; 

• Identifying COPC release and migration pathway(s); 
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• Identifying the potential receptors, under various land use or site condition scenarios, and 

the pathways through which they might be exposed; and 

• Quantifying the intake rates, or contact rates, of COPCs. 

Exposure Setting and Land Use 

This section of each HHRA describes the basic layout of the individual site as well as the 

suspected source(s) of contamination, while the site setting is discussed in Section 3. In addition, 

current and future use of the site is discussed if information is available. At Site 38, existing 

features such as asphalt/concrete surfaces, buildings, and fences would prevent and/or minimize 

exposure to impacted media if they are maintained under base reuse plans. As part of each site

specific HHRA, the potential influences of existing site features on exposure were evaluated. 

The Navy intends to restrict Site 38 to industrial land use only and will prevent groundwater use 

in accordance with the Land Use Restriction Agreement signed August 31 , 1998 between the 

Navy, FDEP, and USEPA. However, for the sake of completeness, this assessment includes 

exposure pathways and land use scenarios developed since 1992. 

Potentially Exposed Populations 

This section describes who may be exposed to contaminants in environmental media. Table 10-1 

summarizes exposure pathways and receptors for current and future land use and justifies 

including or excluding various exposure pathways. In this HHRA, the potentially exposed 

populations addressed were current and future site workers, as well as hypothetical future site 

residents and trespassers. Because current site workers at Site 38 would be expected to have 

limited contact with contaminated media, worker-related exposure was addressed exclusively for 

maximally exposed future site workers. This approach, while providing a reasonably conservative 
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assessment of future site worker risk/hazard, also renders a highly conservative approximation of 

risk/hazard for current site workers. This approach accounts for the fact that the specific nature 

of future industrial uses cannot be definitively stated. 

Exposure Pathways 

This section summarizes how potential human receptors (site workers, residents, etc.), may be 

exposed to contaminated media. In general, soil matrix-related pathways include incidental 

ingestion and dermal contact. For groundwater, ingestion and inhalation of volatilized 

contaminants were the primary pathways of exposure evaluated. 

Exposure Point Concentrations 

The EPC is the concentration of a contaminant in an exposure medium that will be contacted by 

a real or hypothetical receptor. Determining the EPC depends on factors such as: 

• Availability of data 

• Amount of data available to perform statistical analysis 

• Reference concentrations not attributed to site impacts 

• Location of the potential receptor 

USEP A Region IV Supplemental Guidance to RAGS calls for assuming lognormal distributions 

for environmental data and calculating the 95% UCL for the mean of concentrations to quantify 

exposure (Bulletin 3; USEPA, 1995e). Applying the UCL is generally inappropriate with fewer 

than 10 samples (Gilbert, 1987). In general, outliers were included when calculating the UCL 

because high values seldom appear as outliers for a lognormal distribution. Including outliers 

increases the overall uncertainty of the calculated risks and conservatively increases the estimate 

of the human health threat. 
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For sample sets of 10 and greater, the UCL was calculated for a lognormal distribution as ex as 

follows: 

where: 

= 

Sa = 
n = 

Ho.95 = 

(

- 2 H095 X sal X = a+0.5s
0 

+ --· --
Jn-1 

:Ea/n = sample arithmetic mean of the log-transformed data, a = 

ln(reported concentration) 

sample standard deviation of the log-transformed data 

number of samples in the data set 

value for computing the one-sided 95% upper confidence limit for a 

lognormal mean from standard statistical tables (Gilbert, 1987) 

The calculated values for the 95% UCL are presented in Section 10.3, along with the data used 

to calculate the UCLs. Included for each COPC are the number of samples analyzed, mean and 

standard deviation of the natural log-transformed data (including the assumed nondetect values), 

the H-statistic, the maximum of detected concentrations, the EPC. 

USEPA Region IV recommends using the arithmetic mean of chemical concentrations in the most 

concentrated area of a plume as an EPC for estimating groundwater exposure. This is stated in the 

Supplemental Guidance to RAGS: Region IV Bulletin 3 Exposure Assessment (USEPA, 1995e). 

Supplemental sampling performed by USEPA to define the extent of contaminated areas 

focused on unimpacted areas of the aquifer, which would bias a UCL low. Plumes in Site 38 

groundwater are generally defined by few samples, so the highest concentrations in the plume are 

all concentrations reported. Consequently, the arithmetic mean of the highest concentrations in 

the plume would be closely approximated by the arithmetic mean of the detected concentrations. 
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However, the maximum value was used in this HHRA as the groundwater EPC based on FDEP's 

recommendations (January 27, 1998 Tier I Partnering Team Meeting Minutes). 

For chemicals detected in surface soil, either the UCL or the maximum detected concentration was 

used as the EPC. To determine which concentration to use as EPC, the UCL was compared to 

the maximum reported concentration. The lesser value was used as the EPC, and this is indicated 

in corresponding tables in Section 10.3. 

Risk was estimated at each sample location. In addition to the standard tabular presentation of risk 

estimates in Section 10.3, point estimate maps summarizing risk and hazard were plotted for soil 

and groundwater to provide a visual supplement (Section 10.3). As an extension of conventional 

data presentation, excess cancer risk and hazard were each estimated for each sample location. 

Tables were generated by summing the contributions of each COC detected in the corresponding 

sample. Each mapped sample location was then color-coded to signify a cumulative range of 

risk or hazard. Relevant maps are referenced in the site-specific HHRA in Section 10.3. This 

information supplements the HHRA to clarify the spatial distribution of chemicals and their 

relative risk estimates for specific land use scenarios and to facilitate remedial alternative screening 

as part of the FS. 

Figures presented in this report are approximations which include many uncertainties. 

Site-specific uncertainties are discussed in Section 10.2.6, and should be considered when making 

risk management decisions. Point estimates of risk and hazard were developed for three exposure 

scenarios, residential, trespassing, and commercial/industrial. For the residential scenario, the 

lifetime weighted average (L W A) was used to estimate Incremental Lifetime Cancer Risk (ILCR), 

and the child resident to estimate Hazard Index (His) shown on point risk figures and tables. 
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Quantification of Exposure 

This section describes the models, equations, and intake model variables used to quantify doses 

or intakes of the COPCs for the surface soil and groundwater exposure pathways. The models are 

designed to estimate route- and medium-specific factors, which are multiplied by the EPC to 

estimate chronic daily doses. The intake model variables generally reflect 50th or 95th percentile 

values which, when applied to the EPC, ensure that the estimated intakes represent the 

reasonable maximum exposure (RME). Formula were derived from RAGS, Part A unless 

otherwise indicated. 

In accordance with RAGS, the adult and child intake variables will be combined to estimate 

exposure to carcinogens. This factor is referred to as the L W A. The L W A considers the 

difference in daily ingestion rates for soil and drinking water, body weights, and exposure 

durations for children (ages 1 to 6) and adults (ages 7 to 30). The exposure frequency is assumed 

to be identical for the adult and child exposure groups, and an example is shown after the 

equations are presented below. 

A CPSS not eliminated from the HHRAs based on the screening comparisons still could be 

eliminated from area-wide assessment, where appropriate, as discussed in Section 10.3. As 

previously discussed, COPCs excluded from area-wide assessment based on detection frequency 

were included in point risk estimates. 

Table 10-2lists input variables used to compute chronic daily intake (CD I) multipliers for potential 

receptors exposed to surface soil and/or groundwater contaminants. These soil and groundwater 

pathway assumptions were applied for each site. Because future site use cannot be assumed with 

any certainty, conservative assumptions were used to account for any reasonable future use. Age

adjusted ingestion factors were derived for the potential future residential receptors (resident adult 

and resident child combined) for carcinogenic endpoints. These factors consider the difference 
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in daily ingestion rates for soil and drinking water, body weights, and exposure durations for 

children (ages 1 to 6) and adults (ages 7 to 31). The exposure frequency is assumed to be identical 

for the adult and child exposure groups. 

Because long-term exposure to subsurface soil would be unlikely, and groundwater at Site 38 is 

sometimes encountered at 2 to 4 feet bls, the Tier I Partnering Team agreed that the default site 

worker scenario included in this assessment would be protective of construction worker exposure 

to subsurface soil (January 27, 1998 Tier I Partnering Team Meeting Minutes). 

Surface Soil Pathway Exposure 

Ingestion of COPCs in Surface Soil 

The following equation is used to estimate the ingestion of COPCs in soil: 

where: 

CDIS = ingested dose (mg/kg-day) 

cs = concentration of contaminant in soil (mg/kg) 

IR = ingestion rate (mg/day) 

EF = exposure frequency (days/year) 

ED = exposure duration (years) 

F = conversion factor (1 o-6 kg/mg) 

FI = fraction ingested from contaminated source (unitless) 

BW = body weight (kg) 

AT = averaging time (days) 
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The LWA is used to calculate carcinogenic CDI for site residents. An example of the LWA 

calculation is shown below for the soil ingestion pathway, and L WAs are similarly calculated for 

subsequent equations. 

where: 

LWA = lifetime weighted average 

IR = ingestion rate (milligrams per day [mg/day]) 

ED = exposure duration (years) 

BW = body weight (kg) 

= adult a 

= child c 

Consequently, CDI for carcinogens would be calculated as follows for site residents: 

where: 

CDIS = 

cs = 
EF = 
F = 
FI = 
AT = 
LWA = 

CDIS = (EPCS)(EF)(LW A)(F)(FI)/(AT) 

ingested dose (mg/kg-day) 

exposure point concentration of contaminant in soil (mg/kg) 

exposure frequency (days/year) 

conversion factor (lE-6 kg/mg) 

fraction ingested from contaminated source (unitless) 

averaging time (days) 

lifetime weighted average 
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Dermal Contact with COPCs in Surface Soil 

The following equation is used to estimate intake due to dermal contact with COPCs in soil: 

CDisd = (C5)(CF)(EF)(ED)(F)(FC)(ABS)(AF)/(BW)(AT) 

where: 

CDlsd = dermal dose (mg/kg-day) 

cs = concentration of contaminant in soil (mg/kg) 

CF = contact factor ( cm2
) 

EF = exposure frequency (days/year) 

ED = exposure duration (years) 

F = conversion factor (1 o-6 kg/mg) 

FC = fraction contacted from contaminated source (unitless) 

ABS = absorption factor (unitless value, specific to organic versus inorganic 

compounds) 

AF = adherence factor (mg/cm2
) 

BW = body weight (kg) 

AT = averaging time (days) 

Groundwater Pathway Exposure 

Ingestion and Inhalation of COPCs in Groundwater 

The following equation is used to estimate the ingestion and/or inhalation of COPCs in 

groundwater: 

CDiw = (Cw)(IR)(EF)(ED)(Fl)/(BW)(AT) 
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where: 

CDiw = ingested/inhaled dose (mg/kg-day) 

cw = concentration of contaminant in water (mg/L) 

IR = ingestion rate (Liday) 

EF = exposure frequency (days/year) 

ED = exposure duration (years) 

FI = fraction ingested from contaminated source (unitless) 

BW = body weight (kg) 

AT = averaging time (days) 

In accordance with USEPA guidance, the potential exposure to volatiles originating from 

groundwater during showering and domestic use has been estimated to be equivalent to that 

ingested through consumption of 2 liters/day of contaminated groundwater. Although the 

inhalation CDI computed on this basis is equal to that for ingestion exposures, risk and/or hazard 

associated with inhaled volatile contaminants are characterized using toxicological values specific 

to the inhalation pathway (e.g., inhalation slope factors [SFs] and RIDs). 

HHRAs are composed of many tables, and intake tables serve only as an intermediate check when 

reviewing the document. The CDI equations above can be solved assuming a concentration of 1, 

and the result can be used as a universal multiplier. Therefore, a significant number of tables in 

this HHRA were eliminated. An example of the abbreviated CDI method is shown below: 

CDI = (EPC)(M) 
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CDI = 

EPC = 

M = 
exposure point concentration (mg/kg or mg/L) 

multiplier specific to the exposure scenario, land use, and potential receptor 

selected 

Because multipliers can be reviewed separately, CD Is are incorporated into the risk and hazard 

equations and are not presented separately. Multipliers developed for each land use scenario are 

listed below. 

Residential soil exposure via incidental ingestion: 

• 1. 3 7E-6 adult - noncarcinogens 

• 1.28£-5 child- noncarcinogens 

• 1.57£-6 LWA- carcinogens 

Residential soil exposure to organic chemicals via dermal contact: 

• 5 · 62E-7 adult - noncarcinogens 

• 1. 85£-6 child - noncarcinogens 

• 3.51£-7 LWA-carcinogens 
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Residential groundwater exposure via ingestion or inhalation: 

• 2 · 7 4 E-2 adult - noncarcinogens 

• 6 · 3 9 E-2 adult - noncarcinogens 

• 1.49E-2 LWA- carcinogens 

Industrial site worker soil exposure via incidental ingestion: 

• 4 · 89E-7 noncarcinogens 

• 1. 75E-7 carcinogens 

Industrial site worker soil exposure to organic chemicals via dermal contact: 

• 4 · Q 1 E-7 noncarcinogens 

• 1.43E-7 carcinogens 

Industrial site worker groundwater exposure via ingestion or inhalation: 

• 9 · 73E-3 noncarcinogens 

• 3.49E-3 carcinogens 

Adolescent soil exposure via incidental ingestion: 

• 3 · 1 7E-7 noncarcinogens 

• 4.52E-8 carcinogens 
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Adolescent soil exposure to organic chemicals via dermal contact: 

• 1. 30E-7 noncarcinogens 

• 1. 85E-8 carcinogens 

The multiplier to estimate exposure to inorganics via dermal contact with soil equals the organic 

compounds times 0 .1. The dermal absorption factor of 0. 01 is included in the organic multiplier, 

so multiplying this value by 0.1 adjusts the multiplier to reflect a dermal absorption factor of 

0.001, which is used for inorganics. 

10.2. 7 Toxicity Assessment 

Carcinogenicity and Noncancer Effects 

USEP A has established a classification system for rating the potential carcinogenicity of 

environmental contaminants based on the weight of scientific evidence. Cancer weight -of-evidence 

class "A" (human carcinogens) means that human toxicological data have shown a proven 

correlation between exposure and the onset of cancer (in varying forms). The "B1" classification 

indicates some human exposure studies have implicated the compound as a probable carcinogen. 

Weight-of-evidence class "B2" indicates a possible human carcinogen, a description based on 

carcinogenicity in laboratory animals but lacking confirmatory human data. Weight-of-evidence 

class "C" identifies possible human carcinogens, and class "D" indicates a compound not 

classifiable for its carcinogenic potential. The USEPA has established SFs for carcinogenic 

compounds. The SF is defined as a "plausible upper-bound estimate of the probability of a 

response (cancer) per unit intake of a chemical over a lifetime" (USEPA, 1989a). 

In addition to potential carcinogenic effects, most chemicals also can produce other toxic responses 

at doses greater than experimentally derived threshold concentrations. The USEP A has derived 

RID values for these chemicals. A chronic RID is defined as, "an estimate (with uncertainty 
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spanning perhaps an order of magnitude or greater) of a daily exposure concentration for the 

human population, including sensitive subpopulations, that is likely to be without an appreciable 

risk of deleterious effects during a lifetime." These toxicological values are used when estimating 

risk to assess the upper-bound level of cancer risk and noncancer hazard associated with exposure 

to a given contaminant concentration. 

For carcinogens, the potential risk posed by a chemical is computed by multiplying the 

CDI (mg/kg-day) by the SF (kg-day/mg). The HQ (for noncarcinogens) is computed by dividing 

the CDI by the RID (mg/kg-day). The USEPA has set standard limits (or points of departure) for 

carcinogens and noncarcinogens to evaluate whether significant risk is posed by a chemical 

(or combination of chemicals). For carcinogens, the point of departure is 1 o·6
, with a generally 

accepted range of 10·6 to 104
. These risk values correlate with a one-in-10,000 and a one-in-one

million excess cancer incidence resulting from exposure to xenobiotics. 

For noncarcinogens, other toxic effects are generally considered possible if the HQ (or sum of 

HQs for a pathway, HI) exceeds 1.0. Although both cancer risk and noncancer hazard are 

generally additive (within each group) only if the target organ is common to multiple chemicals, 

a most conservative estimate of each may be obtained by summing the individual risks or hazards, 

regardless of target organ. The following HHRAs have taken the universal summation approach 

for each class of toxicant. Additional details regarding the risk formulae applied to site data are 

provided in the Risk Characterization section of this document. 

Critical studies used in establishing SFs and RIDs by USEP A are shown in the Integrated Risk 

Information System (IRIS) database (primary source) and/or Health Effects Assessment Summary 

Tables (HEAST), Fiscal Year 1995 (secondary source). If toxicological information is unavailable 

in IRIS or HEAST, values were obtained from reports issued by the Environmental Criteria and 

Assessment Office (ECAO)/National Center for Environmental Assessment (NCEA). Where 
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applicable, these values were also included in the database for these HHRAs. Table 10-3 

summarizes toxicological data in the form of RIDs and SFs obtained for the relevant COPCs, as 

well as uncertainty/modifying factors, target organs, and cancer classes (where available) for all 

COPCs identified in this HHRA. 

Toxicity Profiles for COPCs 

In accordance with RAGS, this HHRA includes brief toxicological profiles for all COPCs 

identified at either site in Section 10.3. Most information for the profiles was gleaned from IRIS 

and HEAST, as mentioned in the preceding text, and the toxicological database information table. 

Any additional references are noted specifically in the profiles. The profiles summarize adverse 

effects of COPCs and the amounts associated with such effects. 

Acetone is a colorless, volatile liquid with a fragrant mint-like odor. It is moderately toxic by 

various routes. Acetone is a skin and eye irritant which induces narcotic effects at high 

concentrations. This compound is relatively polar (i.e. more water soluble than many other 

solvents) and can function as a dermal vehicle (i.e. transfer through the skin) for other compounds. 

In addition, potentiation of hepatotoxicity can occur if acetone exposure is paired with exposure 

to halogenated hydrocarbons. Exposure to this compound elicits increased liver and kidney 

weights, and nephrotoxicity. USEPA set the oral RID to 0.1 mg/kg-day (Dreisbach, et al, 1987). 

The uncertainty factor for the oral RID for acetone is 1000, and there is a modifying factor of 1. 

The No-observed-adverse-effects level (NOAEL) for acetone is 100 mg/kg-day and the Lowest

observed-adverse-effects level (LOAEL) is 500 mg/kg-day. (IRIS, 1996). 
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Aluminum is one of the most abundant metals in the earth's crust (7% aluminum), and it is 

ubiquitous in air and water, as well as soil. This metal is water-soluble, silvery, and ductile, 

which suggests its usefulness in many processes. Ingesting aluminum can affect the absorption 

of other elements within the gastrointestinal tract and can alter intestinal function. Aluminum can 

potentially interfere with the absorption of essential nutrients and cholesterol. Another effect on 

the gastrointestinal system is the inhibition of acetylcholine-induced contractions, which are part 

of the neuro-muscular system controlling bowel muscles. The effect could explain why aluminum

containing antacids often produce constipation and indicates aluminum could affect the uptake of 

other chemicals. Aluminum dust is moderately flammable and explosive in heat. Inhaling this 

dust can cause fibrosis (aluminosis) (Klaassen, et al., 1986; Dreisbach et al., 1987). No data are 

available on an applicable SF or the USEPA cancer group. The USEPA Region IV Office of 

Health Assessment suggested using the provisional oral RID of 1.0 mg/kg/day. The aesthetic

based secondary maximum contaminant level (SMCL) for drinking water is 50 to 200 ,ug/L. 

Arsenic exposure via the ingestion route darkens and hardens the skin in chronically exposed 

humans. Inhalation exposure to arsenic causes neurological deficits, anemia, and cardiovascular 

effects (Klaassen et al., 1986). USEPA set 0.3 ,ug/kg-day as the RID for arsenic based on a 

NOAEL of 0.8 ,ug/kg-day in a human exposure study. Arsenic's effects on the nervous and 

cardiovascular systems are primarily associated with acute exposure to higher concentrations. 

Exposure to arsenic-containing materials has been shown to cause cancer in humans. Inhaling 

these materials can lead to increased lung cancer risk, and ingestion is associated with increased 

skin cancer rates. Arsenic has been classified as a group A carcinogen by USEPA, which set the 

1.5 kg-day/mg oral SF for arsenic. As listed in IRIS (search date 9/1195), the classification is 

based on sufficient evidence from human data. An increased lung cancer mortality was observed 

in multiple human populations exposed primarily through inhalation. Also, increased mortality 

from multiple internal organ cancers (liver, kidney, lung, and bladder) and an increased incidence 

of skin cancer were observed in populations consuming drinking water high in inorganic arsenic. 

10-30 



Errata Final Remedial Investigation Report 
NAS Pensacola -Site 38 

Section 10 -Baseline Risk Assessment 
September 30, 1998 

Human milk contains about 3 ,ug/L arsenic. The RBC for arsenic in tap water is 0.038 ,ug/L. As 

listed in IRIS, the critical effect of this chemical is hyperpigmentation, keratosis, and possible 

vascular complications. The uncertainty factor was 3 and the modifying factor was 1. 

Antimony belongs to the same periodic group as arsenic. This element is absorbed slowly through 

the gastrointestinal tract, which is the target of this element. Another target is the blood, where 

antimony concentrates. Due to frequent industrial use, the primary exposure route for antimony 

to the general population is food. Antimony is also a common air pollutant from industrial 

emissions. USEP A has not classified antimony as a carcinogen, and the oral RID is 

0.0004 mg/kg-day (Klaassen, et al., 1986). The oral RID is based on a LOAEL of0.35 mg/kg 

bw/day, an uncertainty factor of 1000, and a modifying factor of 1 (IRIS, 1996). 

bis(2-ethylhexyl)phthalate, otherwise known as BEHP, is a plasticizer used in virtually every 

major product category. Phthalate esters are ubiquitously distributed in the environment. 

Although the toxicity of this compound is relatively low, it is a carcinogen. Reproductive effects 

are also possible (indicated in animal studies) due to chronic exposure to BEHP. This compound 

is classified as a B2 carcinogen, and USEPA set the oral RfD and oral SF to 0.02 mg/kg-day and 

0.014 kg-day/mg, respectively (Klaassen et al., 1986). 

Bromomethane causes epithelial hyperplasia of the forestomach when ingested. The oral RID is 

1.4E-03 mg/kg-day with an uncertainty factor of 1,000. The RID is based on a NOAEL of 

1.4 mg/kg-day and a LOAEL of 7.1 mg/kg-day. The inhalation RID is 1.43E-03 mg/kg-day with 

an uncertainty factor of 100. Inhalation of bromomethane causes degenerative and proliferative 

lesions of the olfactory epithelium of the nasal cavity (IRIS, 1996). Bromomethane has been 

classified as group "D" by USEPA's carcinogenic weight-of-classification, due to inadequate 

human and animal data. A single mortality study from which direct exposure associations could 
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not be deduced and studies in several animal species with too few animals, too brief exposure or 

observation time for adequate power. Bromomethane has shown genotoxicity (IRIS, 1996). 

Cadmium can upset the stomach, leading to vomiting and diarrhea in acute exposure; acute 

inhalation of cadmium-containing dust can irritate the lungs. Chronic exposure to cadmium, either 

via inhalation or ingestion, has been shown to cause kidney damage (including kidney stones), 

emphysema, and high blood pressure. Other tissues reportedly injured by cadmium exposure in 

animals and humans include the lungs, testes, liver, immune system, blood, and the nervous 

system (Klaassen et al., 1986). An oral RID of 0.001 (mg/kg-day) has been determined by 

USEPA, based on human studies (food) involving chronic exposure in which significant increased 

protein was found in the urine. A separate oral RID for water has been determined by USEPA 

to be 0.0005 mg/kg-day. For inhalation exposure, cadmium has been classified by USEPA as a 

group B 1, or probable human carcinogen, based on limited evidence from epidemiological studies 

in which an excess risk of lung cancer was observed in cadmium smelter workers. As listed in 

IRIS (search date 6/28/95), the classification is based on limited evidence from occupational 

epidemiologic studies consistent across investigations and study populations. There is sufficient 

evidence of carcinogenicity in rats and mice by inhalation and intramuscular and subcutaneous 

injection. Seven rat and mice studies where cadmium salts (acetate, sulfate, chloride) were 

administered orally have shown no evidence of carcinogenic response. There is sufficient 

evidence of increased risk of lung cancer in rats and mice exposed to cadmium via inhalation. 

Seven studies in which cadmium was administered orally to rats and mice have shown no evidence 

of carcinogenic response following exposure via this route. As listed in IRIS, the critical effect 

of this chemical in water and food is significant proteinuria. The uncertainty factor was 10 and 

the modifying factor was 1. The uncertainty factor was 10 and the modifying factor was 1. 

Chlordane is a polycyclic chlorinated pesticide. Acute exposure to high doses of chlordane causes 

tremors and convulsions. Chronic exposure can cause emotional and neuromuscular disturbances. 
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Exposed individuals revert to normal approximately one week after the source is removed 

(Dreisbach et al., 1987). USEPA has established an oral RID of 6E-5 mg/kg/day and an oral SF 

of 1.3 (kg-day/mg) (IRIS, 1998). 

Chlorobenzene is a volatile organic that affects the central nervous system (CNS), causes liver and 

kidney damage, and irritates the mucous membranes, skin, and eyes. USEPA set the oral RID and 

inhalation RID to 0.02 and 0.00571 mg/kg-day, respectively (Dreisbach et al., 1987). 

Chloroform, a halogenated hydrocarbon, has been used as a fumigant and an additive to suppress 

the fire hazard of carbon disulfide, as well as having a low capacity for insect control. Volatile 

and gaseous anesthetics such as chloroform are sometimes used to produce general anesthesia. 

This contaminant is the primary chlorinated hydrocarbon produced during chlorination of drinking 

water, and is commonly present at low concentrations in most drinking water supplies. This 

compound depresses all CNS function in descending order from the cortex to the medulla. 

Additional target organs include the liver, heart, and kidney. Chloroform exposure to the heart 

sensitizes the muscle to arrhythmias, as do many halogenated hydrocarbons. This action could 

interfere with digitalis glycosides or a pacemaker in the form of premature or uncontrolled beats. 

Chloroform is a class B2 carcinogen, and USEP A set the oral SF and inhalation SF to 0. 0061 and 

0.0805 kg-day/mg, respectively. The oral RID is 0.01 mg/kg-day (Dreisbach et al., 1987). 

Chromium exists in two stable, natural forms: trivalent (Crill) and hexavalent (CrVI). Acute 

exposure to chromium can result in kidney damage following oral exposure or damage to the 

nasal mucosa and septum following inhalation exposure. Chronic inhalation exposure to 

hexavalent chromium has resulted in kidney and respiratory tract damage, as well as excess lung 

cancer in both animals and humans following occupational exposure. Only hexavalent chromium 

is believed to be carcinogenic by inhalation (IRIS, 1996). Oral RID values for both forms of 

chromium are 1.0 and 5E-3 (mg/kg-day). For trivalent chromium, the RID is based on liver 
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toxicity in the rat. For the hexavalent form, the RID is based on unspecified pathological changes 

observed in rat studies. In addition, hexavalent chromium is considered a group A carcinogen for 

inhalation exposures, and an oral SF of 42 kg-day/mg has been established for the hexavalent 

form. Vitamin supplements contain approximately 0.025 mg of chromium. As listed in IRIS 

(search date 6/28/95), no critical effects were observed for chromium (III). The uncertainty factor 

was 100 and the modifying factor was 10. As listed in IRIS (search date 6/28/95), no critical 

effects were observed for chromium (VI). The uncertainty factor was 500 and the modifying 

factor was 1. 

Copper is a nutritionally essential element, necessary for many of the body's enzymes. In the 

past, lead pipes and solder were used for residential water pipes, and resulting lead concentrations 

in drinking water exceeded USEPA guidelines. Copper has been used to replace water pipes in 

residences due to its lower toxicity to man. Short -term exposure to copper can result in anemia 

(the lack of iron), the breakdown of red blood cells, and liver and kidney lesions. The target 

organs for copper are the liver, kidney, and red blood cell. Vitamin C reduces copper uptake from 

the gut, and other substances can also influence copper uptake. Copper fumes can cause metal 

fume fever (Klaassen et al., 1986). As listed in IRIS (search date 6/28/95), the D classification 

is based on no human data, inadequate animal data from assays of copper compounds, and 

equivocal mutagenicity data. The USEPA oral RID is 0.0371 mg/kg-day, which is 2.6 mg/day 

for the average adult (70 kg). In typical vitamin supplements, 2 mg/day is the approximate dose 

(NRC, 1989). 

1,4-Dichlorobenzene is a CLP SVOC; however, it was evaluated for the inhalation pathway as 

a volatile due to its Henry's Law Constant. This compound affects the CNS, causes liver and 

kidney damage, and irritation of the mucous membranes, skin, and eyes (Dreisbach, et al., 1987). 

This compound is classified by USEPA as a B2 carcinogen, with an oral SF of0.024 kg-day/mg. 

The inhalation RID was set to 0.229 mg/kg-day. As listed in IRIS (search date 6/29/95), the 
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critical effect of this chemical is increased liver weights in P1 males. The uncertainty factor was 

determined to be 100 and the modifying factor was determined to be 1. The IRIS RfC is 

0.8 mg/m3
. 

1,1-Dichloroethane is a mutagen (i.e., can cause gene mutations) and a carcinogen (i.e., can cause 

proliferation of mutated cells in certain species which has historically been used as an insect 

fumigant for stored grain products. However, this compound is not listed as a human carcinogen 

by USEPA due to a paucity of applicable data (group C classification). Chronic exposure to this 

compound could elicit an increase in certain enzymes. This change in enzyme activity could result 

in unexpected responses to other chemicals such as inhibitory or synergistic effects. In more 

sensitive species such as mice, chronic exposure to this compound is cytotoxic (i.e., directly toxic 

to cells). 1, 1-Dichloroethane is generally toxic to the nervous system, liver, kidneys, and heart. 

USEPA set the oral RID and inhalation RID to 0.1 and 0.143 mg/kg-day, respectively 

(Dreisbach, et al., 1987). 

1,2-Dichloroethane is a clear, human-made liquid that evaporates at room temperature and has 

a pleasant smell and a sweet taste. It is used to make vinyl chloride and several solvents that 

remove grease, glue, and dirt. It is also used to remove lead from gasoline. 1 ,2-Dichloroethane 

remaining on soil from a spill or improper disposal can travel through the ground into water and 

may remain in water or soil for more than 30 days (ATSDR, 1991). 

Adverse effects on the central nervous system, gastrointestinal tract, and respiratory tract are often 

the first responses observed after acute exposure to a high concentration of 1 ,2-dichloroethane. 

In instances where exposure has resulted in death, the cause has usually been attributed to 

kidney failure in animals. Death resulting from cardiac arrhythmia and hepatotoxicity has been 

documented in humans. Gross and histopathological examination of autopsied tissues taken from 

humans and animals that died following high-level acute exposure to 1 ,2-dichloroethane generally 
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revealed congestion, degeneration, necrosis, and/or hemorrhagic lesions of most internal organs. 

The primary target organs for 1 ,2-dichloroethane-induced toxicity are the lungs, the liver, and the 

kidneys. USEPA has classified 1,2-dichloroethane as a Group B2 carcinogen (IRIS, 1996). 

1 ,2-dichloroethane has also been issued a both an oral SF and an inhalation SF of 

9.1E-02 (IRIS, 1996). A provisional value is given by EPA-NCEA Regional Support for an 

inhalation RID of 2. 86E-03. 

1,1-Dichloroethene is a VOC, primarily toxic to the liver, CNS, and kidneys. The mucous 

membrane, skin, lung, and cornea (irritation) are also affected. 1,1-dichloroethene is more toxic 

than 1 ,2-dichloroethene. This chlorinated compound is a USEPA group C carcinogen. The oral 

RID is 0.009 mg/kg-day, and the oral SF and inhalation SF are 0.6 and 0.175 kg-day/mg, 

respectively (Dreisbach et al., 1987). 

1,2-Dichloroethene is a halogenated hydrocarbon associated with toxicity to the mucous 

membrane, skin, lung, cornea (irritation), and liver. This compound is less toxic than its alkane 

counterparts, and is neither mutagenic nor carcinogenic. There is no USEPA carcinogenicity 

listing for this compound (Dreisbach et al., 1987). However, the oral RID has been set to 

lE-02 mg/kg-day for the cis-isomer, and at 2E-02 mg/kg-day for the trans- isomer by USEPA 

(USEPA, 1995f and IRIS, 1996). An oral RID has also been set for the 1,2-dichloroethene 

mixture as 9E-03 mg/kg-day (USEPA, 1995f). Data for this compound were reported differently 

by USEPA and different laboratories. Consequently, the most conservative RID (9E-03 mg/kg

day) was used in this HHRA when specific isomers were not differentiated by the reporting 

laboratory. 

Dieldrin is a polycyclic chlorinated pesticide. Short-term exposure to high doses of dieldrin 

causes tremors and convulsions. Chronic exposure can cause emotional and neuromuscular 

disturbances. Exposed individuals revert to normal approximately one week after the dieldrin 
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source is removed. Dieldrin is classified as a B2 carcinogen by USEPA; the oral SF, inhalation 

SF, and oral RID were set to 16 kg-day/mg, 16.1 kg-day/mg, and 0.00005 mg/kg-day, 

respectively (Dreisbach et al., 1987). 

Lead has been classified as a group B2 carcinogen by USEPA based on animal data. No RID or 

SF has been set by USEPA. However, an action level for soil protective of child residents has 

been proposed by USEPA Region IV: 400 mg/kg. USEPA's OSWER has recommended a 

1,000 mg/kg cleanup standard for industrial properties. USEPA's Office of Water has established 

a treatment technique action level of 15 JLg/L. As listed in IRIS (search date 10/17 /95), the 

classification is base on sufficient animal evidence. Ten rat bioassays and one mouse assay have 

shown statistically significant increases in renal tumors with dietary and subcutaneous exposure 

to several soluble lead salts. Animal assays provide reproducible results in several laboratories, 

in multiple rat strains with some evidence of multiple tumor sites. Short-term studies show that 

lead affects gene expression. Human evidence is inadequate. An RID and SF have not been set 

because of the confounding nature of lead toxicity. Lead can accumulate in bone marrow, and 

effects have been observed in the CNS, blood, and mental development of children. RIDs are 

based on the assumption that a threshold must be exceeded to result in toxic effects (other than 

carcinogenicity). Once lead accumulates in the body, other influences cause the actual levels in 

the blood to fluctuate- sometimes the lead is attached to binding sites; sometimes lead is free 

flowing. If an exposed individual has previously been exposed to lead, this individual could lose 

weight and set fat -bound lead free. This fluctuation and lack of previous lead exposure data are 

two of the reasons lead effects are difficult to predict (Klaassen et al. , 1986). 

Manganese is an essential nutrient, but chronic exposure (0.8 mg/kg-day) causes 

mental disturbances. Studies have shown that manganese uptake from water is greater than 

manganese uptake from food, and the elderly appear to be more sensitive than children 

(Klaassen et al., 1986; Dreisbach et al., 1987). USEPA determined the RID to be 0.14 mg/kg-day 
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based on dietary uptake. USEPA recommended using a modifying factor of 3 when estimating 

intake from soil and water. In addition, the body is roughly twice as efficient absorbing 

manganese in water compared to manganese in food. Because of the different uptake rates in 

water and food, a modified RID was used in this HHRA. The RID used was 0.047 mg/kg-day. 

Inhalation of manganese dust causes neurological effects and increased incidence of pneumonia. 

An inhalation RID was set to 0.0000143 mg/kg/day. According to USEPA, manganese cannot 

be classified as to its carcinogenicity. Therefore, the cancer class for manganese is group D. As 

listed in IRIS (search date 7 /3/96), the classification is based on studies that are inadequate to 

assess the carcinogenicity of manganese. Manganese is an element considered essential to human 

health. The typical vitamin supplement dose of manganese is 2.5 mg/day. As listed in IRIS, the 

critical effects of this chemical in water in the oral summary are CNS effects. The uncertainty 

factor was 1 and the recommended modifying factor of 3 was used to estimate soil and 

groundwater intake. The critical effects of this chemical are CNS effects. As listed in IRIS, the 

critical effect of this chemical in the inhalation summary is impairment of neuro-behavioral 

function. For inhalation uptake, the uncertainty factor was 1,000 and the modifying factor was 1. 

The IRIS RID is 0.00005 mg/m3
• 

PCB Aroclors are a group of chlorinated hydrocarbons (such as Aroclors-1248, 1254, and 1260) 

that accumulate in fat tissue. Occupational exposure (both inhalation and dermal) to PCBs causes 

eye and lung irritation, loss of appetite, liver enlargement, increased serum liver enzyme levels, 

rashes and chloracne, and decreased birth weight of infants in heavily exposed worker/mothers. 

Of the effects listed above, the liver is the primary target organ (Klaassen et al., 1986; 

Dreisbach et al., 1987). USEPA classified PCB Aroclors as group B2 carcinogens, primarily 

based on animal data. As listed in IRIS (search date 6/29/95), the classification is based on 

hepatocellular carcinomas in three strains of rats and two strains of mice and inadequate yet 

suggestive evidence of excess risk of liver cancer in humans by ingestion and inhalation or dermal 

contact. Oral ingestion of PCBs causes liver and stomach tumors in rat studies. USEPA set 
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2.0 kg-day/mg as the oral SF for PCB Aroclors in soil, and 0.4 as the oral SF for PCB Aroclors 

in groundwater. The oral RID for PCB Aroclor-1254 was set to 2E-05 mg/kg-day. 

Carcinogenic Polyaromatic Hydrocarbons or BEQ include the following list of COPCs: 

Benzo( a)anthracene 
Benzo(b )fluoranthene 
Dibenz(a,h)anthracene 
Benzo(k)fluoranthene 
Benzo( a)pyrene 
Indeno(l ,2,3-cd)pyrene 
Chrysene 

TEF 
TEF 
TEF 
TEF 
TEF 
TEF 
TEF 

0.1 
0.1 
1.0 
0.01 
1.0 
0.1 
0.001 

Some PAHs are toxic to the liver, kidney, and blood. However, the toxic effects of the PAHs 

above have not been well established. There are no RIDs for the PAHs above due to a lack of 

data. All PAHs listed above are classified by USEPA as B2 carcinogens, and their carcinogenicity 

is addressed relative to that of benzo(a)pyrene (BAP), having an oral SF 7.3 kg-day/mg. TEFs, 

also set by USEPA, are multipliers that are applied to the detected concentrations, which are 

subsequently used to calculate excess cancer risk. These multipliers are discussed further in the 

exposure and toxicity assessment sections. Most carcinogenic P AHs have been classified as such 

due to animal studies using large doses of purified P AHs. There is some doubt as to the validity 

of these listings, and the SFs listed in USEPA's RBC table are provisional. However, these PAHs 

are carcinogens when the exposure involves a mixture of other carcinogenic substances (e.g., coal 

tar, soot, cigarette smoke, etc.). As listed in IRIS (search date 6/28/95), the B2 classification is 

based on insufficient human data specifically linking BAP to a carcinogenic effect. Multiple 

animal studies in many species have demonstrated BAP to be carcinogenic by numerous routes. 

BAP has produced positive results in numerous genotoxicity assays. At the June 1992 CRAVE 

Work Group meeting, a revised risk estimate for BAP was verified (see Additional Comments for 
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Oral Exposure). This section provides information on three aspects of the carcinogenic risk 

assessment for the agent in question: the USEP A classification and quantitative estimates of 

exposure. The classification reflects a weight -of -evidence judgment of the likelihood that the agent 

is a human carcinogen. The quantitative risk estimates are presented in application of a low-dose 

extrapolation procedure and presented as the risk per (mg/kg)/day. The unit risk is the 

quantitative estimate in terms of either risk per f.Lg/L drinking water or risk per f.Lglm3 air 

breathed. The third form in which risk is presented is drinking water or air concentration 

providing cancer risks of one in 10,000 or one in million. The Carcinogenicity Background 

Document provides details on the carcinogenicity values found in IRIS. Users are referred to the 

Oral Reference Dose and Reference Concentration sections for information on long-term toxic 

effects other than carcinogenicity. 

As listed in IRIS, dibenz(a,h)anthracene and benzo(b)fluoranthene are classified B2 based on no 

human data but sufficient data from animal bioassays. Benzo(b)fluoranthene produced tumors in 

mice after lung implantation, intraperitoneal or subcutaneous injection, and skin painting. As 

listed in IRIS, the benzo(a)anthracene is classified B2 based on no human data but sufficient 

data from animal bioassays. Benzo(a)anthracene produced tumors in mice exposed by 

gavage; intraperitoneal, subcutaneous, or intramuscular injection; and topical application. 

Benzo(a)anthracene produced mutations in bacteria and in mammalian cells, and transformed 

mammalian cells in culture. As listed in IRIS, benzo(k)fluoranthene is classified B2 based on no 

human data but sufficient data from animal bioassays. Benzo(k)fluoranthene produced tumors 

after lung implantation in mice and when administered with a promoting agent in skin

painting studies. Equivocal results have been found in a lung adenoma assay in mice. 

Benzo(k)fluoranthene is mutagenic in bacteria (Klaassen et al. , 1986). 

Other P AHs - those not classified by USEP A as carcinogens - are toxic to the liver, kidney and 

blood. This group of PAHs includes compounds such as pyrene, acenaphthene, acenaphthylene, 
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benzo(g,h,i)perylene, and phenanthrene. USEPA determined RIDs for only two of these 

compounds: pyrene's Oral Reference Dose (RIDo) of0.03 mg/kg/day is also used as a surrogate 

RIDo for phenanthrene. The RIDo for acenaphthene was 0.06 mg/kg/day. Carbazole is another 

PAH which is a carcinogen. USEPA determined the carbazole oral SF to be 0.02 kg-day/mg, 

which is listed in HEAST. 

Tetrachloroethene (PCE) has been used as a solvent in industry and occurs as a volatile constituent 

in other chlorinated hydrocarbons. Tetrachloroethene exposure can result in long-lasting narcosis 

with delayed onset and damage to the liver and kidneys. The principal manifestations of 

overexposure to this halogenated hydrocarbon are coma, jaundice, oliguria, and irritation of the 

eyes and nose followed by headache and nausea. Cyanosis and CNS depression progressing to 

coma appear one to four hours after the short-term exposure. Liver and kidney damage after 

apparent recovery or after repeated exposures cause acute symptoms as nausea, vomiting, 

abdominal pain, jaundice, oliguria, and uremia. PCE exposure via the inhalation and/or skin 

absorption exposure pathways could result in headache, tremor, dizziness, peripheral paresthesia, 

hypesthesia or anesthesia. PCE is a carcinogen, but is currently under review by USEPA; it is 

currently classified as a B2-C carcinogen. The oral RID has been set to 0.01 mg/kg-day, and the 

oral SF and inhalation SF have been set to 0.052 and 0.0023 kg-day/mg, respectively, by 

USEPA (Dreisbach et al., 1987). 

1,1,1-Trichloroethane has historically been used as a fumigant and a solvent in paint removers, 

typewriter correction fluid, crafts, cleaning, and degreasing agents. This compound primarily 

depresses the CNS. This compound is not carcinogenic, but the resultant liver toxicity can be 

increased where exposure to 1, 1, !-trichloroethane also includes exposure to alcohols and/ or 

ketones (Dreisbach et al., 1987). USEPA set the oral RID and inhalation RID to 0.035 and 0.286, 

respectively. The inhalation RID has been withdrawn from IRIS, but this value was used to 

determine screening concentrations for this compound by USEPA Region III. 
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Trichloroethene is a mobile, volatile liquid which has the characteristic odor of chloroform. 

Inhalation, intravenous, and subcutaneous routes are all viable exposure pathways for this 

compound. TCE is a strong skin and eye irritant that is relatively less toxic if ingested. Inhaling 

high concentrations causes narcosis and anesthesia. This compound targets the liver and other 

organs. TCE is a B2 carcinogen, and the oral SF and inhalation SF have been set by USEPA to 

0.011 and 0.006 kg-day/mg, respectively. USEPA also set the oral RID to 0.006 mg/kg-day 

(Dreisbach et al., 1987). 

Vanadium is not readily absorbed through the skin or oral ingestion and is a ubiquitous element. 

It is also a by-product of petroleum refining. Vanadium is soluble in fats and oils (Klaassen et al., 

1986). Municipal water supplies contain 0. 001 to 0. 006 mg/L. The target organ is unclear, and 

the primary focus of toxicological information is inhalation of vanadium dust. Typical vitamin 

supplements contain approximately 0.010 mg in a daily dose. The oral RID set by USEPA is 

0.007 mg/kg/day. 

Vinyl chloride is a volatile organic that can cause Raynaud' s Phenomenon or white finger disease. 

It has been shown to cause angiosarcoma, a cancer. It has been also been associated with 

reproductive dysfunction in men and women. The primary target organs for noncarcinogenic 

effects are the liver, kidney, and nervous system. This compound inhibits one of the main 

metabolic pathways of the body (a group of enzymes), and can influence the toxicity of other 

compounds because of this effect. Due to the carcinogenicity of this compound, US EPA classified 

vinyl chloride as a class A carcinogen and set the inhalation SF and oral SF to 0.3 and 

1. 9 kg-day /mg, respectively (Klaassen et al., 1986; Dreisbach et al., 1987). 

Zinc is an essential, ubiquitous element present in food, water, and soil. The average American 

daily intake is approximately 12 to 15 mg, and the recommended daily allowance is 15 mg. 

Excessive exposure to zinc is relatively uncommon and requires exposure to high concentrations. 
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This element does not accumulate under chronic exposure conditions, and body content is 

self-regulated by zinc liver concentrations and absorption mechanisms. Inhaling zinc dust can 

cause metal fume fever, and the primary effect of zinc ingestion (at toxic concentrations) is 

gastrointestinal disturbance and irritation. Other effects on the blood, liver, and kidney are 

possible at higher concentrations. Twelve grams of elemental zinc per day were not shown to 

elicit effects other than gastrointestinal disturbances over two days (or 48 hours). Experimental 

animals have been given 100 times the dietary requirements without discernible effects. 

USEPA determined that the oral RID is 0.3 mg/kg-day (Klaassen et al., 1986). 

10.2.8 Risk Characterization 

Risk characterization combines the results of the exposure and toxicity assessments to yield 

qualitative and quantitative expressions of risk and/or hazard for hypothetically exposed receptors. 

The quantitative component expresses the probability of developing cancer, or a nonprobabilistic 

comparison of the estimated dose with a reference dose for noncancer effects. These quantitative 

estimates are developed for individual chemicals, exposure pathways, and source media, and for 

each receptor for all media to which a receptor may be exposed. The qualitative component 

usually involves comparing COC concentrations in media with established criteria or standards 

for chemicals for which there are no corresponding toxicity values. The risk characterization is 

used to guide risk management decisions. 

Generally, the risk characterization follows the methodology prescribed by RAGS Part A, as 

modified by more recent information and supplemental guidance cited earlier. The US EPA 

methods are, appropriately, designed to be health-protective, and tend to overestimate, rather than 

underestimate, risk. The risk results, therefore, are generally overly conservative, because risk 

characterization involves multiplying the conservative assumptions built into the exposure and 

toxicity assessments. 
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Section 10. 3 characterizes health risks associated with the intake of chemicals originating from the 

respective sites. The USEP A methods used to estimate the types and magnitudes of health effects 

associated with exposure to chemicals have been supplemented by graphical representations of risk 

and hazard. The objective of presenting this supplemental information is to more clearly depict 

the spatial distribution. 

Risk Characterization Methodology 

Risk to humans following exposure to COPCs is estimated in accordance with USEPA 

Supplemental Guidance to RAGS Bulletin 4 Risk Characterization (USEPA, 1995g). These 

health-protective methods are likely to overestimate risk. Risks from hazardous chemicals are 

calculated for either carcinogenic or noncarcinogenic effects. Some carcinogenic chemicals may 

also pose a noncarcinogenic hazard. The potential human health effects associated with chemicals 

that produce systemic toxic and carcinogenic influences are characterized for both types of health 

effects. As mentioned in Section 10.2. 7, inhalation exposure-related risk and hazard were 

computed using appropriate route-specific (inhalation) SFs and RIDs (where available). 

Unlike the methods for estimating inhaled or ingested dose of COPCs, which quantify the dose 

presented to the barrier membranes (the pulmonary or gastrointestinal mucosa, respectively), 

dermal dose is estimated as the dose that crosses the skin and is systemically absorbed. For this 

reason, oral toxicity values must be adjusted to reflect the dermally absorbed dose. 

Appendix A of RAGS Volume I Part A states that, in the absence of chemical-specific data, an 

assumption of 5% oral absorption efficiency would be relatively conservative. In accordance with 

Supplemental Guidance to RAGS: Region IV Bulletin 3 Exposure Assessment (USEPA, 1995e), 

oral to dermal absorption factors (ABFs) of 80% for VOCs, 50% for SVOCs, and 20% for 

inorganics were used in the HHRA and are reflected in the applicable risk/hazard tables and 

estimates. 
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Dermal RID values and SFs are derived from the corresponding oral values. In deriving a dermal 

RID, the oral RID is multiplied by the ABF, expressed as a decimal fraction. The resulting 

dermal RID is based on the absorbed dose, the appropriate value with which to compare a dermal 

dose, because dermal doses are expressed as absorbed rather than administered (intake) doses. 

For the same reasons, a dermal SF is derived by dividing the oral SF by the ABF. The oral SF is 

divided rather than multiplied because SFs are expressed as reciprocal doses. 

Carcinogenic Effects of Chemicals 

The risk attributed to exposure to carcinogens is estimated as the probability of an individual 

developing cancer over a lifetime as a result of exposure to a potential carcinogen. In the low-dose 

range, which would be expected for most environmental exposures, cancer risk is estimated from 

the following linear equation (RAGS, part A): 

where: 

ILCR = 

CDI = 

SF = 

ILCR = (CDI)(SF) 

incremental lifetime excess cancer risk, a unitless expression of the 

probability of developing cancer, adjusted for reference incidence 

chronic daily intake, averaged over 70 years (mg/kg-day) 

cancer slope factor (kg-day/mg) 

For a given pathway with simultaneous exposure of a receptor to several carcinogens, the 

following equation is used to sum cancer risks: 

Ris~ = ILCR( chem1) + ILCR( chem2) + .. .ILCR( chem) 
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where: 

Ris~ = total pathway risk of cancer incidence 

ILCR( chem) = incremental lifetime excess cancer risk for a specific chemical 

Cancer risk for a given receptor across pathways and across media is summed in the same manner. 

Noncarcinogenic Effects of Chemicals 

The risks associated with the noncarcinogenic effects of chemicals are evaluated by comparing an 

exposure level or intake with a reference dose. The HQ, defined as the ratio of intake to RID, is 

defined as (RAGS, Part A): 

where: 

HQ = 

CDI = 

RID = 

HQ = CDI/RfD 

hazard quotient (unitless) 

intake of chemical (mg/kg-day) 

reference dose (mg/kg-day) 

Chemical noncarcinogenic effects are evaluated on a chronic basis, using chronic RFD values. 

An HQ of unity or 1 indicates that the estimated intake equals the RID. If the HQ is greater than 

unity, there may be a concern for potential adverse health effects. 

For simultaneous exposure of a receptor to several chemicals, an HI will be calculated as the sum 

of the HQs by: 
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Tables summarize risk and hazard estimates following the general discussions of risk and hazard 

quantification methods. Subsections included in site-specific HHRAs are organized based on the 

following: land use scenario, receptor, exposure medium, exposure pathway, carcinogenicity, and 

chemical. 

Identification of Chemicals of Concern 

Tables in each HHRA summarize risk and hazard estimates are used to identify COCs for each 

impacted environmental medium. COCs are identified for each medium based on cumulative 

(all pathway) risk and hazard projected for each site, and are shown in tabular form. USEPA has 

established a generally acceptable risk range of 10-4 to 10-6
, and an HI threshold of 1.0 (unity). 

As recommended by FDEP, a COC was identified in three steps. First, land use scenarios with 

risk estimates greater than 10-6 or His greater than 1.0 were identified. Secondly, media 

contributing more than these thresholds were identified. Lastly, individual chemicals contributing 

more than 10-6 to risk estimates or 0.1 to HI for a specific medium were identified as COCs. For 

carcinogens, this approach is relatively conservative, as a cumulative risk of 10-4 (and individual 

ILCR of 1 o-6
) is generally recognized by USEPA Region IV as the actionable trigger for 

establishing COCs. Under the traditional risk-based COC trigger provisions, fewer COCs would 

be identified. The COC selection method presented was used to provide a more comprehensive 

evaluation of chemicals contributing to carcinogenic risk or noncarcinogenic hazard during the 

RGO development process. 

10-47 



Errata Final Remedial Investigation Report 
NAS Pensacola -Site 38 
Section 10 -Baseline Risk Assessment 
September 30, 1998 

10.2.9 Risk Uncertainty 

This section of the HHRAs presents and discusses the uncertainty and/or variability inherent in 

the risk assessment process in addition to medium-specific and exposure pathway-specific 

influences. Risk assessment sections are discussed separately below, and specific examples of 

uncertainty sources are included where appropriate. 

General 

Uncertainty is a factor in each step of the exposure and toxicity assessments summarized above. 

Overall, uncertainties associated with the initial stages of the risk assessment process become 

magnified when they are combined with other uncertainties. Together, the use of high-end 

estimates of potential exposure concentrations, frequencies, durations, and rates leads to 

conservative estimates of CD I. Toxicological values for chemicals derived from US EPA databases 

and other sources are generally derived from animal studies. Uncertainty and modifying factors 

are applied to extrapolate the results of these studies to predict potential human responses, 

providing a margin of safety based upon confidence in the studies. During the risk 

characterization process, individual chemical risk is added to determine the incremental excess 

cancer risk for each exposure pathway. If the individual exposure predictions were calculated 

based on the upper limit estimates of exposure to each chemical, the margin of safety of the 

cumulative incremental risk is the sum of all the individual safety margins applied throughout the 

process. Use of these safety margins during all exposure and risk/hazard computations provides 

an extremely conservative means of predicting potential human health effects. The margins of 

safety or "conservatisms" inherent in each step of the human health risk assessment are addressed 

in the Risk Uncertainty discussions. It is not possible to eliminate all uncertainties or potential 

variability in the risk assessment process; however, recognizing the influences of these factors is 

fundamental to understanding and subsequently using risk assessment results. 
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The Risk Uncertainty section of each HHRA presents the uncertainty and/ or variability of 

site-specific and medium/pathway-specific factors introduced as part of the risk assessment 

process, in addition to other factors influencing the uncertainty of the calculated incremental 

excess cancer risks and hazard quotients/indices. Risk and hazard estimates reflect the underlying 

variability of the analytical results that they are based on; they also embody uncertainty about 

potentially unsampled maxima and minima in the analytes. The exposure pathways considered for 

selection in the Exposure Assessment Section of the HHRA are extremely conservative. 

Assumptions are made as part of the risk assessment process based on population studies and 

USEPA guidance. This guidance divides the assumptions into two basic categories: the upper 

bound (90th to 95th percentile) and the 50th percentile central tendency (CT) exposure 

assumptions. As discussed in the Exposure Assessment section, the RME exposure is based on 

the upper-bound assumptions, and CT exposure is based on mean or median assumptions. 

Therefore, risk and hazard calculated using RME exposure assumptions are generally 

overestimates rather than underestimates. The following paragraphs discuss sources of uncertainty 

and variability pertinent to each exposure pathway evaluated. 

Quality of Data 

Data collected and validated during the investigation of Site 38 are presented in Section 7 and 

Appendices I and J. Data validation verifies that the QC requirements of the data set have been 

met and characterizes the weakness of questionable data. 

Most analytical results for environmental samples have inherent uncertainty. This uncertainty is 

a function of the matrix characteristics and heterogeneity, the precision and accuracy of sampling, 

and preparation and analysis methods employed. Although data are typically considered to be 

exact values, they are in reality the laboratory's best estimate within a range defined by method 
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control limits. As a result, reported concentrations for any chemical can be under or overestimates 

of actual concentrations. 

The data used for this risk assessment were combined from several different investigations and 

phases of investigations, so variability between data sets could lead to over- or underestimation 

of exposure and risk. For example, data from the IWTP (Site 36), original Building 71 

investigation (Site 38), Building 604 UST investigation, and USEPA investigation were combined 

to develop the data set used in this risk assessment. Different sampling techniques, seasonal and 

tidal influences, as well as temporal differences and laboratory methods could be sources of 

variability in the data. 

Exposure Pathways and Contaminants of Concern 

As discussed in Section 10.2.5 comparisons were made using the most conservative set of 

screening values (residential land use) recommended by the Tier I Partnering Team for each 

exposure medium. Many CPSSs were eliminated from the formal assessment on this basis. 

Although potential cumulative effects associated with multiple chemicals dismissed through this 

process are a valid concern, the fact that maximum detected concentrations were used in the 

screening comparison in concert with low range risk/hazard goals alleviates much uncertainty. 

A large number (i.e., greater than 10) of constituents would have to be present at near

RBC concentrations to substantiate a concern for cumulative effects. Although the screening 

method is highly conservative, inhalation and dermal exposure are not incorporated into the soil 

screening values calculated by USEPA. If these pathways were the primary concern (as opposed 

to ingestion), the screening method could eliminate contaminants that should otherwise be 

considered COPCs. 
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Because the intent of the HHRA is to estimate the excess cancer risk or health hazard posed by 

COPCs, individual sample data values of inorganic chemicals were compared to background 

reference concentrations presented in Section 7 after comparing them to risk-based screening 

values. Additional uncertainty is introduced by comparing site data to nonspecific screening 

reference data. Although the background concentrations are specific to NAS Pensacola, they are 

not site-specific. 

Background or non-site-related contamination was not considered in identifying organic COPCs 

for NAS Pensacola sites. In accordance with USEPA Region IV Supplemental Guidance for 

RAGS, cPAHs were addressed in terms ofBEQs, as described in Section 10.2.5 (USEPA, 1995). 

The compounds that make up this group are commonly found in association with tar, asphalt, used 

oils, and combustion by-products. At NAS Pensacola, all three types of cPAH sources existed at 

some time. During RI activities, cPAHs were frequently detected where surface soil samples were 

collected near roadways and parking lots. Tar has been used extensively across NAS Pensacola 

as a base for roads and parking lots. Because coal and combustion generate cP AHs, the detection 

of cP AHs in soil mixed near asphalt or containing asphalt runoff is expected. 

Elimination of Essential Nutrients 

In accordance with RAGS, the following nutrients were eliminated from the Site 38 HHRAs: 

calcium, sodium, potassium, magnesium, and iron. Toxicity from overexposure to the nutrients 

listed above is possible only if human receptors are exposed to extremely high doses. USEPA 

recommends eliminating these compounds from formal risk assessment. Because no screening 

comparison was performed, the His calculated in the HHRA could be positively influenced by the 

nutrient concentrations detected onsite. Therefore, the His are possibly underestimates. With 

respect to essential nutrients, however, their contribution would be small relative to other chemical 

concentrations reported in Site 38 media. 
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Characterization of Exposure Setting and Identification of Exposure Pathways 

The potential for high bias is introduced through the exposure setting and pathway selection due 

to the highly conservative assumptions (e.g., future residential use) recommended by 

USEPA Region IV and FDEP when assessing potential and current exposure. The exposure 

assumptions made in the site worker scenario are also very conservative and would tend to 

overestimate exposure. Current site workers are not exposed to site groundwater and contact with 

soil is expected to be minimal due to coverage by existing features. 

Future residential use of Site 38 resulting in exposure current soil conditions is unlikely. If this 

area were developed as residential sites, most of the present buildings would be demolished and 

the surface soil conditions would likely change- the existing soil could be covered with roads, 

paved driveways, landscaping soil, and/or houses. These factors indicate that exposure pathways 

assessed in the HHRA would generally overestimate the risk and hazard posed to current 

site workers and future site residents and that site conditions would change. 

To more accurately assess potential exposure under current site conditions, existing features were 

evaluated to determine whether they might preclude or minimize contact. Asphalt parking/road 

surfaces, buildings, and concrete slabs are examples of features under which soil samples were 

collected. Assuming the future site use involves maintaining these structures, onsite workers 

would not be chronically exposed to soil beneath them. These factors should be considered by risk 

management, because this site contains significant surface features and is paved. 

Groundwater is not currently used at N AS Pensacola as a source of potable or process water. 

Water is obtained from a wellfield north of Bayou Grande at NAS Corry Station. As a result, 

groundwater would not be expected to be used under future site use scenarios. Therefore, the 

scenario established to project risk/hazard associated with groundwater exposure is highly 

conservative, and associated pathways are not expected to be completed in the future. 
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Because chronic RME estimates of risk/hazard exceeded risk and hazard thresholds, CT was 

analyzed for the residential and site worker scenarios. To estimate risk for groundwater COPCs, 

the EPC was not modified, and tables are referenced in the site-specific HHRAs which present the 

EPCs used. CT exposure scenarios were constructed consistent with standard CT exposure 

assumptions provided in Superfund's Standard Default Exposure Factors for the Central Tendency 

and Reasonable Maximum Exposure-Draft (USEPA, November 1993b), and CT exposure 

assumptions are shown in Table 10-4. 

Groundwater is not currently used at NAS Pensacola as a source of potable or process water. 

Water is obtained from a wellfield across Bayou Grande at NAS Corry Station. As a result, 

groundwater would not be expected to be used under future site use scenarios. Therefore, the 

scenario established to project risk/hazard associated with groundwater exposure is highly 

conservative, and associated pathways are not expected to be completed in the future. 

Determination of Exposure Point Concentrations 

Based on the guidance provided by USEP A, EPCs are concentrations used to estimate CD I. The 

uncertainty associated with EPCs stems primarily from their statistical determination or the 

imposition of maximum concentrations, described below. 

Statistical Estimation of Exposure Point Concentrations 

USEPA's Supplemental Guidance to RAGS: Calculating the Concentration Term guidance 

(May 1992) (USEPA, 1992c), outlines a statistical estimation of EPC. These calculated 

concentrations are 95% UCLs for the mean, which are based on certain assumptions and were 

used to assess soil only. USEP A assumes that most (if not all) environmental data are lognormally 

distributed. This assumption can lead to over- or underestimation of the concentration term 

because many environmental data are neither normally nor lognormally distributed. 
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The UCL calculation method includes a statistical value, the H-statistic, which is based on the 

number of samples analyzed for each COPC and the standard deviation of the results. To obtain 

this number, a table must be referenced, and the value must be interpolated (an estimation) from 

the table. The equation for the H-statistic has not been provided in the supplemental guidance, 

nor does the document referred to in the guidance provide the equation. Although the statistic 

appears to be nonlinear, local linearity was assumed to facilitate interpolation of the statistic for 

each COPC addressed in the HHRAs. 

Linear interpolation provides a good estimate of H; however, both the UCL formula and Hare 

natural log values. The effect of multiplying natural log numbers is not equivalent to multiplying 

untransformed values. When data are log-transformed, adding two numbers is the equivalent of 

multiplying the two numbers if they were not transformed. The effect of multiplying a number 

while in log form is exponential; and here, His applied as a multiplier. In summary, using this 

method to calculate the UCL has the effect of overestimating, often providing concentrations 

greater than the maximum detected onsite. The limited number of soil and groundwater samples 

used to assess site conditions often resulted in considerable variability between data points, and 

thus relatively high standard deviations about the mean. The high standard deviation elevates 

UCL projections. 

Although RAGS advocates using neither worst-case scenarios nor maximum concentrations as 

EPCs, the use of the H -statistic often necessitates using the reported maximum concentration as 

the EPC. In accordance with RAGS, the lesser of either the maximum concentration or the UCL 

is used as the EPC. As reviewed above, summation of risk based on maximum concentrations 

leads to overestimation of exposure, especially in the case of low detection frequency or spatially 

segregated COPCs. This concept is further discussed below. 
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Because of the influence of standard deviation on EPC, low frequency of detection can cause 

COPCs to be addressed inappropriately in the risk assessment. More specifically, COPCs detected 

only once or twice in all soil samples analyzed (having concentrations exceeding the RBCs and 

reference concentrations) would be expected to have relatively higher standard deviations as 

concentration variability or range widens when proxy concentrations are used to account for 

nondetects. Higher standard deviation results in a high H-statistic, typically leading to a UCL 

greater than the maximum concentration detected onsite. If that is the case, then using the UCL 

or maximum concentration detected as EPC (or possibly the inclusion of the COPC in question 

as a COC) may not be appropriate when EPC is assumed to be distributed equally across the site. 

It is not feasible for a receptor to be simultaneously exposed to maximum concentrations of 

different contaminants at several locations. The use of the maximum concentrations (or the UCL) 

is questionable for these contaminants, and the calculated risk and hazard could be skewed upward 

due to the low frequency of detection. The question that must be answered is does this define a 

hot spot, or is the contamination simply part of a larger exposure area? 

In some instances, it is possible to define hot spots within the investigation area. A hot spot is an 

isolated area of concentrated contamination within a larger area which is not impacted, or much 

less so. Exposure quantification in the presence of a hot spot may be achieved by calculating an 

FIIFC from contaminated source factor based on the percentage of the total exposure area 

encompassed by the hot spot, then using this term to modify the maximum (or restricted area 

average) contaminant concentration to derive the EPC. However, this method was not used in this 

HHRA based on FDEP's recommendations in their November 26, 1997 Comments on the Errata 

for the September 5, 1997 NAS Pensacola Site 38 Rl. 
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Chemicals reported in less than 5% of the samples analyzed were excluded from area-wide 

assessments but were included in point risk estimates, as discussed in Section 10.2. 5. Site-specific 

HHRAs reference the EPC tables in Section 10.3. 

Toxicity Assessment Information 

There is a generally recognized uncertainty in human toxicological risk values developed from 

experimental data primarily due to the uncertainty of data extrapolation in the areas of: (1) high

to low-dose exposure and (2) animal data to human experience. The site-specific uncertainty is 

mainly in the degree of accuracy of the exposure assumptions. Most of the assumptions used in 

this and any risk assessment have not been verified. For example, the degree of chemical 

absorption from the gut or through the skin or the amount of soil contact is not known with 

certainty. 

The uncertainty of toxicological values from the IRIS and HEAST databases provided by US EPA 

is summarized (where available) in Section 10.2.8. The uncertainty factors assigned to these 

values account for acute to chronic dose extrapolation, study inadequacies, and sensitive 

subpopulations, among other factors. Although uncertainty factors for a specific compound may 

be 1,000 or higher, these safety factors are applied by USEPA to help guarantee that the overall 

assessment of risk/hazard is conservative toward human health concerns. In the presence of such 

uncertainty, the USEPA and the risk assessor are obligated to make conservative assumptions so 

that the chance is very small for the actual health risk to be greater than what is determined 

through the risk assessment process. Conversely, the process is not intended to yield overly 

conservative risk values that have no basis in actual conditions. This balance was kept in mind 

in developing exposure assumptions and pathways and in interpreting data and guidance. 
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Evaluation of Chemicals for Which No Toxicity Values Are Available 

In addition to the typical uncertainties inherent in toxicity values, parameters that do not have 

corresponding RBCs due to the lack of approved toxicological values were not included in the CDI 

calculation data. This does not indicate that chemicals lacking approved toxicological values pose 

no risk/hazard. As stated previously, essential nutrients were eliminated based on their low 

potential for toxicity. Therefore, these chemicals were not assessed further in the HHRA. 

Evaluation of Potential Acute Cadmium Toxicity 

During the January 27, 1998 Tier I Partnering Team Meeting, FDEP recommended that the 

potential for acute cadmium toxicity be evaluated (January 27, 1998 Tier I Partnering Team 

Meeting Minutes). Since that time, FDEP developed the April 30, 1998 Final Report 

Soil Cleanup Target Levels (SC1Ls), which contains an acute cadmium screening value of 

0.05 mg/kg. 

The acute cadmium SCTL would not be appropriate to assess Site 38 soil for several reasons: 

• the background concentration for cadmium in surface soil is higher than the SCTL 

• the future land use of the site will not likely be residential 

• most of the site is paved 

• the toxic benchmark would not be applicable 

• a more applicable screening value was already used and agreed upon by the Tier I 

Partnering Team 

The Navy will restrict land use at Site 38 to industrial use only and will prevent groundwater use 

in accordance with the Land Use Restriction Agreement signed August 31 , 1998 between the 

Navy, FDEP, and USEPA. Most of the site is paved, and a list of unpaved locations is provided 

in Table 10-13. On page 32, FDEP's document states that the high ingestion rate is used "to 
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address the possibility that some children may exhibit soil pica (ingestion) in quantities far greater 

than the 200 mg/day value. II USEPA recommends an ingestion rate of 200 mg/day for children 

and has suggested 5 g/day to address pica. The FDEP document used 10 g to address pica and 

used the chronic oral RID rather than an acute toxic effect to address acute exposure. As stated 

in the document on page 37, II ••• because this RID is based on an effect (renal toxicity) that is not 

a concern with acute ingestion, it could be argued that this value is too conservative. II The 

screening value for chronic effects is 39 mg/kg cadmium in soil for residential land use, which was 

used in this HHRA as a screening value as discussed in Section 10.2.5. The industrial screening 

value would likely be more appropriate to screen cadmium concentrations in soil at this site based 

on the most likely future land use scenario. 

Quantification of Risk/Hazard 

This section of each HHRA discusses potential sources of uncertainty or variability identified in 

the quantification of risk and hazard that are not covered in preceding sections. Each exposure 

medium addressed in the formal risk assessment process is discussed briefly. 

Mapping Risk/Hazard 

Maps were constructed to show cumulative risk and hazard estimates for sample locations, based 

on the location-specific data for the medium of interest. Location-specific totals were summed and 

plotted to illustrate ranges of total risk or total hazard. 

Risk and hazard point mapping is useful in risk assessment for determining whether isolated areas 

of contamination exist within an otherwise unimpacted area. This information is important 

because heterogeneous contaminant concentrations can affect the manner in which receptors are 

exposed to the affected media. As discussed earlier, it is sometimes appropriate to estimate the 

FI/FC from the contaminated source in estimating exposure. Point maps allow for visual analysis 

of risk and hazard distributions and facilitate estimation of the extent of hot spots relative to the 
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overall site area. These maps also support preliminary scoping of remedial requirements as well 

as assessment of potential cleanup alternatives in the FS. 

Cumulative risk maps could be misleading when different chemicals contribute to elevated risk 

estimates in a cluster of sample locations. The area would appear to be a hot spot, when chemicals 

with different toxicology were reported at each location. For this reason, it is important to support 

the figures with tables showing individual chemical concentrations along with risk and hazard 

estimates. These tables are sorted by sample location and also show cumulative values for each 

location. 

10.2.10 Risk Summary 

In each site-specific HHRA, this section summarizes the risk and hazard projected for each 

receptor group, exposure medium, and exposure pathway. 

10.2.11 Remedial Goal Options 

RGOs are chemical concentrations computed to equate with specific risk and/or hazard goals that 

may be established for a particular site. COCs were identified in Section 10.3, requiring 

RGO calculation. COCs and RGOs are listed in Sections 10.3.1 and 10.3.2. Inclusion in the 

RGO table does not necessarily indicate that remedial action will be required to address a specific 

chemical. Instead, RGOs are provided to facilitate risk management decisions. 

In accordance with USEPA Supplemental Guidance to RAGS Bulletin 5 Development of Risk

Based Remedial Options (USEPA, 1995c), RGOs were calculated at 104
, 10-5

, and 10-6 risk levels 

for carcinogenic COCs and HQ goals of 3, 1, and 0.1 for noncarcinogenic COCs. RGOs for 

carcinogens were based on the residential lifetime weighted average and chronic adult site worker 

exposure. Groundwater RGOs for the site resident and site worker are presented in separate tables 
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(where applicable) in each site-specific HHRA. Hazard-based RGOs were calculated based on 

either the hypothetical child resident or the adult site worker, as noted in each corresponding table. 

10.3 Site-Specific Human Health Risk Assessments 

The following sections present the HHRA prepared for individual sites. The HHRAs are 

presented and organized as described above. 

10.3.1 Human Health Risk Assessment for Building 71 

10.3.1.1 Site Background and Investigative Approach 

The focus of the investigation near Building 71 was an assessment of the effects of the past 

management of a variety of industrial wastes generated near Building 71. Building 71 was 

demolished from September to October 1993, and Sections 2 .1. 3 and 2. 2.1 summarize the site 

history. Thirty-five surface soil samples (discussed in Section 7) were collected, and the analytical 

data were used to estimate exposure in this HHRA. Eighteen groundwater samples discussed in 

Section 7 were collected from shallow and intermediate depth monitoring wells, the results of 

which were used to estimate exposure to chemicals in groundwater. Sample designations and 

corresponding analytical methods for soil and groundwater samples are shown in Tables 10-5 and 

10-6, respectively. In addition, hexavalent chromium analyses were performed on 10 selected soil 

samples and four groundwater samples. 

10.3.1.2 COPC Identification 

Soil 

Based on the screening comparisons described in Section 10.2.5 of this RI and presented in 

Tables 10-7 and 10-8, this HHRA will focus on the following COPCs: 1,2-dichloroethene, 

Aroclor-1254, BEQ, aluminum, antimony, arsenic, cadmium, chromium (total), copper, gamma

chlordane, and manganese. Table 10-9 presents BEQ concentrations. 
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As shown in Tables 10-10 and 10-11, the COPCs identified in groundwater for this site 

are: 1,1, !-trichloroethane, 1, 1-dichloroethane, 1, 1-dichloroethene, 1 ,2-dichloroethane, 

1 ,2-dichloroethene (total), 1 ,4-dichlorobenzene, bromomethane, chlorobenzene, chloroform, 

tetrachloroethene, trichloroethene, vinyl chloride, aluminum, arsenic, cadmium, chromium (total), 

copper, lead, manganese, vanadium, and zinc. 1, 1-dichloroethene, 1 ,2-dichloroethane, 

1 ,4-dichlorobenzene, and bromomethane were excluded from area-wide estimates but were 

included in point risk estimates based on low detection frequency. 

Table 10-12 summarizes COPCs for this exposure area. 

10.3.1.3 Exposure Assessment 

Exposure Setting 

Building 71 is southwest of Building 604, and is separated from Building 604 by a road and an 

IWTP line. The area will likely remain a paved and industrially zoned area. Sections 2.1.1 and 

3 describe the site's history and setting. 

Potentially Exposed Populations 

As shown in Table 10-1 in Section 10.2, potentially exposed populations are hypothetical future 

site residents, current and hypothetical future site workers, and hypothetical adolescent 

trespassers. The Navy plans to maintain this paved, industrial area, and there are no known 

construction plans or projected zoning changes. Current site workers traverse the paved site, 

which is sometimes used as a parking area. 

Standard default hypothetical future site resident and worker land use scenarios were addressed 

in this risk assessment, and the adolescent trespasser scenario was included for the soil exposure 

pathway only. Land use scenarios in this HHRA assumed soil sample locations that are currently 
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paved would be unpaved, making direct soil contact possible. Continuous exposure to surface soil 

conditions was assumed, as well as assuming groundwater would be used as a source of drinking 

water. 

Some islands of grass have been planted amid the pavement, making soil exposure currently 

possible at some locations. Samples were collected at some of these locations, as indicated in 

Table 10-13. 

Construction work generally requires less than one year to complete a project, and chronic 

exposure is typically seven years or more, according to RAGS. The future site worker scenario 

used in this assessment assumes 25-year exposure. Therefore, future worker assessment is 

considered to be protective of both current site use and future construction/maintenance workers' 

exposure to surface soil. 

Subsurface soil data and indirect pathways are addressed in Section 9. Direct contact with 

subsurface is unlikely because the water table is very close to land surface. 

In summary, land use scenarios included in this HHRA assume exposure pathways would be 

complete. Scenarios are for hypothetical potential future land use. 

Exposure Pathways 

Specific surface soil exposure pathways for the hypothetical site residents, trespassers, and site 

workers are dermal contact and incidental ingestion. Groundwater exposure pathways for 

hypothetical site residents and site workers include ingestion and inhalation of groundwater 

COPCs, assuming drinking water wells would be installed and the general water quality of the 

aquifers sampled would be sufficient for a drinking water supply. Table 10-1 in Section 10.2 
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summarizes the exposure pathways assessed in this HHRA. Uniform exposure was assumed for 

all soil sample locations. 

Exposure Point Concentrations and Quantification of Exposure 

Thirty-five surface soil samples were analyzed for this site. Table 10-14 presents the EPCs for 

the COPCs identified in surface soil. Eighteen groundwater samples were analyzed, and EPCs 

for the COPCs identified in groundwater are the maximum reported concentrations shown in 

Tables 10-9 and 10-10 in accordance with FDEP's recommendations regarding EPCs for 

groundwater at Site 38 (January 27, 1998 Tier I Partnering Team Meeting Minutes). 

10.3.1.4 Toxicity Assessment 

Toxicity assessment terms and methods are discussed in Section 10.2.8 of this report. Table 10-4 

in Section 10.2.8 presents toxicological information for this HHRA. This information was used 

to quantify risk and hazard associated with soil and groundwater contaminants. Toxicological 

profiles for each COPC are provided in Section 10.2.8. 

Chromium exists in predominantly two valence states. For screening purposes, all chromium 

data were assumed to be present in the more toxic chromium VI valence state. The RID for 

chromium VI is 0.005 mg/kg/day as opposed to 1 mg/kg/day for chromium III. Realistically, 

chromium exists in a balance between chromium III and chromium VI. Due to the past uses of 

Site 38 (plating, scrap metal recycling, and paint stripping), hexavalent chromium samples were 

collected. These data indicate total chromium reported in TAL metals at Site 38 is primarily 

trivalent. Consequently, the RID for chromium used at Site 38 is 1 mg/kg-day. 

Manganese was identified as a COPC, which has an RID of 0.014 mg/kg-day for food. In 

accordance with recommendations in IRIS, a modifying factor of 3 should be applied to this value 

when assessing soil and groundwater exposure. This modification results in the adjusted 
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manganese RID of 0.047 mg/kg-day, which was used to estimate the HQ in this HHRA. FDEP 

recommends an RID of0.023 mg/kg-day, which would double the HQ in this HHRA. Tables are 

noted to this effect as agreed during the January 27, 1998 Tier I Partnering Team Meeting 

(January 27, 1998 Tier I Partnering Team Meeting Minutes). 

10.3.1.5 Risk Characterization 

Risk estimates for soil and groundwater pathways are summarized in Table 10-15. 

Land Use Scenarios 

Three hypothetical future land use scenarios were assessed in this HHRA: residential, 

industrial site worker, and site trespasser. 

Surface Soil Pathways 

Exposure to surface soil onsite was evaluated under residential, industrial (site worker), and 

adolescent trespasser scenarios. Exposure pathways evaluated are incidental ingestion and dermal 

contact. For future site residents, HQs were estimated separately for child and adult exposure, 

and the L W A was used to estimate ILCR assuming a receptor would be exposed during childhood 

and as an adult. ILCRs and HQs associated with the incidental ingestion of and dermal contact 

with site surface soil are presented in Tables 10-16 and 10-17, respectively. 

Groundwater Pathways 

Exposure to groundwater onsite was evaluated under both residential and industrial scenarios. The 

groundwater exposure pathways were evaluated assuming that site groundwater will be used for 

potable and/or domestic purposes and that an unfiltered well will be installed, drawing from the 

corresponding water-bearing zone. Future site residents' HI was computed separately for child 

and adult receptors. Tables 10-18 and 10-19 present the ILCRs and HQs for the ingestion and 

inhalation exposure pathways, respectively. 

10-64 



Hypothetical Future Site Residents 

Soil 

Errata Final Remedial Investigation Repon 
NAS Pensacola -Site 38 

Section 10 -Baseline Risk Assessment 
September 30, 1998 

The sum soil ILCR estimate for hypothetical future site resident is 1E-5. The ingestion ILCR for 

surface soil is 9E-6, while the dermal pathway ILCR is 3E-6. Arsenic and BEQ are the primary 

contributors for the ingestion pathway with BEQ also contributing significantly to the dermal 

pathway. 

The sum soil HI estimates for the hypothetical future adult and child residents are 0.06 and 0.09, 

respectively. HI estimates for the hypothetical future adult and child residents are 0.05 and 0.45 

respectively for the soil ingestion pathway. His for the hypothetical future adult and child dermal 

contact pathways are 0. 014 and 0. 045. Aluminum was the primary contributor for both pathways. 

Groundwater 

The sum groundwater ILCR estimate is 3E-3 for the hypothetical future site resident receptor. For 

the ingestion and inhalation pathways, the lifetime weighted average ILCR estimates are 3E-3 and 

2E-4, respectively. Arsenic, 1, 1-dichloroethene, and vinyl chloride are primary contributors to 

the ingestion ILCR, while tetrachloroethene, trichloroethene, and chloroform are secondary 

contributors. Primary contributors to the inhalation pathway are vinyl chloride and chloroform, 

while trichloroethene is a secondary contributor. 

The sum hypothetical future site resident adult and child HI estimates are 12.9 and 31.6, 

respectively. Ingestion pathway HI estimates for the hypothetical future adult and child resident 

are 12.9 and 30.2, and inhalation HI estimates for the hypothetical future adult and child resident 

are 0.6 and 1.4. The primary contributor to the ingestion HI is arsenic, with most secondary 

contributors accounting for approximately an order of magnitude less of the total HI. 

Trichloroethene is the primary contributor to the inhalation HI. 
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Lead Toxicity 

Currently, USEPA has established neither a slope factor nor a reference dose for lead. Although 

lead is currently classified as a B2 carcinogen, the USEPA considers the noncarcinogenic 

neurotoxic effects in children to be the critical toxic effect with respect to establishing health-based 

environmental cleanup objectives. The neurotoxic effects of chronic low-level lead exposure in 

children may occur at blood levels as low as 10 p.g/dL. USEPA recommends a pharmacokinetic 

model when assessing lead exposure to estimate the blood lead level of a child receptor. 

Lead was not identified as a soil COPC. The average surface soil lead concentration is 

74.3 mg/kg. However, the average lead concentration reported in groundwater (0.1062 mg/L) 

is greater than the treatment technique action level (0.015 mg/L). USEPA's lead model was used 

to estimate blood lead levels in children who hypothetically would drink groundwater and directly 

contact soil. Based on the average lead concentrations reported in onsite soil and groundwater, 

the projected blood lead levels were greater than 10 ,ug/dL and lead was identified as a COC. The 

USEPA model output is presented in Table 10-20. The geometric mean and intercept using a 

probability density histogram were 9.1 ,u gl dL and 40.3 7% . 

Hypothetical Site Trespassers 

The sum soil ILCR estimate is 4E-7 for the adolescent site trespasser. Site trespasser ILCR is 

3E-7 for the incidental ingestion pathway and 1E-7 for the dermal contact pathway. BEQ and 

arsenic are primary contributor for both pathways. The sum soil HI for the adolescent site 

trespasser is 0.01. His are 0.01 for the ingestion pathway and 0.003 for the dermal pathway. 

Hypothetical Future Site Workers 

Soil 

The sum soil ILCR estimate for the hypothetical future site worker is 2E-6. Hypothetical future 

site worker ILCR is 1E-6 for both the incidental ingestion and dermal contact pathways. BEQ and 
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arsenic are the primary contributors for both pathways. The sum soil HI estimate is 0. 03 for the 

hypothetical future site worker. His are 0.02 for the ingestion pathway and 0.01 for the dermal 

pathway. Contributors are shown in Tables 10-16 and 10-17; no one contributor accounted for 

the majority of the HI. 

Groundwater 

The sum groundwater ILCR estimate is 8E-4 for the hypothetical future site worker receptor. For 

the ingestion and inhalation pathways, the ILCR estimates are ?E-4 and 5E-5, respectively. 

Arsenic is the primary contributor to ingestion ILCR, while 1,1-dichloroethene, vinyl chloride, 

and tetrachloroethene are secondary contributors. The primary contributor to the inhalation 

pathway is vinyl chloride, with chloroform and as a secondary contributor. 

The sum groundwater HI estimate for the hypothetical future site worker is 4.8. His for the 

ingestion and inhalation pathways are 4.6 and 0.22, respectively. The primary contributor to the 

ingestion HI is arsenic, with cadmium as a secondary contributor. 1, 1-Dichloroethane and 

trichloroethene are primary contributors to inhalation HI. 

Current Site Workers 

Surface soil is currently covered by pavement near former Building 71, the area is infrequently 

used, and groundwater is not used as a drinking water source at NAS Pensacola. In the absence 

of completed exposure pathways, no threat to human health would be posed by the chemicals 

reported in soil and groundwater. 

COCs Identified 

COCs were identified based on either cumulative risk or hazard estimated for soil or groundwater 

pathways. Table 10-21 summarizes COCs identified in each medium based on contribution to 

cumulative ILCR or HI. 
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Graphical Presentation of Risk Estimates 

In addition to the standard RAGS tabular presentation of risk estimates, point estimate maps were 

plotted for soil and groundwater to clarify the spatial distribution for risk managers. As an 

extension of conventional data presentation, excess cancer risk and hazard estimates were 

calculated for each sample location. Point estimates of risk and hazard were developed for all land 

use scenarios included in this HHRA. 

Tables were generated to present risk estimates for each COPC at each sample location using the 

ratio of the reported concentration to the corresponding RGO and risk estimate used to develop 

the RGO. For example, the residential RGO for arsenic is 0.416 mg/kg when estimated at 1E-6 

risk for an L W A residential receptor. A soil arsenic concentration of 18.03 mg/kg would result 

in a risk estimate of 4.3£-5. This method incorporates both incidental ingestion and dermal 

contact exposure pathways, the basis for calculating RGOs. 

After estimating risk for each COPC and each sample location, risk estimates were summed to 

provide cumulative risk estimates for each sample location and land use scenario to facilitate 

graphical presentation. Tables presenting hazard estimates were similarly developed. Arc View, 

a graphical data presentation and geographic information system software package, was used to 

plot risk and hazard estimates on base maps. The risk or hazard for individual locations was 

plotted using corresponding northing and easting data. All graphical presentations of risk and 

corresponding tables are based on RME exposure assumptions and RGOs presented in 

Section 10.3. Figures were developed for the residential land use scenario only. Point estimates 

for a residential land use scenario are shown in corresponding tables. 

Risk and hazard point mapping is useful for determining whether hot spots (or isolated areas of 

gross contamination) exist within an otherwise unimpacted area and in identifying areas where 

remedial activities would be more effective. This information is important because heterogeneous 
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contaminant concentrations can affect the manner in which receptors are exposed to the affected 

media. Point maps allow for visual analysis of risk and hazard distributions and facilitate 

estimation of the extent of hot spots relative to the overall site area. These maps also support 

preliminary scoping of remedial requirements as well as assessment of potential cleanup 

alternatives in the FS. 

Cumulative risk maps could be misleading when different chemicals contribute to elevated risk 

estimates in a cluster of sample locations. Such an area could appear to be a hot spot, when in fact 

chemicals with different toxicology were reported at each location. For this reason, it is important 

to support the figures with tables showing individual chemical concentrations along with risk and 

hazard estimates. These tables are sorted by sample location and also show cumulative values for 

each location. 

Figures 10-1 through 10-4 are approximations which include many uncertainties. Groundwater 

quality and the availability of drinking water from Corry Station would make using onsite 

groundwater highly unlikely, and groundwater exposure pathways are not currently completed, 

nor are they expected to be in the future. Point estimates shown in Tables 10-22 and 10-23 would 

overestimate risk and hazard. The numerous uncertainties in risk and hazard estimates presented 

in tables and figures below should be considered by risk management when making decisions 

regarding the potential for exposure to site media. If an exposure pathway will not be completed, 

that pathway poses no risk. 

Risk figures were developed for soil risk, soil hazard, groundwater risk, and groundwater hazard. 

As previously discussed, figures were developed only for a residential land use scenario, although 

estimates assuming other land uses are provided in corresponding tables. 

10-69 



Errata Final Remedial Investigation Repon 
NAS Pensacola -Site 38 
Section 10 -Baseline Risk Assessment 
September 30, 1998 

10.3.1.6 Risk Uncertainty 

Characterization of Exposure Setting and Identification of Exposure Pathways 

The potential for high bias is introduced through the exposure setting and pathway selection due 

to the highly conservative residential assumptions recommended by USEPA Region IV and FDEP 

when assessing exposure. The exposure assumptions in this HHRA are highly protective and 

would generally tend to overestimate exposure, because actual exposure would likely be limited 

relative to the assumed exposure conditions used to estimate risk in this HHRA. 

Residential use of the site is not expected, based on current site uses and the nature of surrounding 

buildings. If this area were to become a residential site, it would require that the buildings would 

be demolished, the asphalt surface removed, and the surface soil conditions would likely change 

dramatically. In addition, the area near Building 71 is paved, and the location having the highest 

cumulative ILCR estimate is directly under a building. Because construction onsite would change 

surface soil conditions, exposure to current surface soil conditions would not be likely under a true 

future residential scenario. These factors indicate that exposure pathways assessed in this HHRA 

would overestimate the risk and hazard posed to current site workers and future site residents by 

surface soil and groundwater. 

Future site workers' exposure projections are overestimates for the same reasons - most soil 

locations are currently paved and construction would dramatically change current soil conditions. 

Current site workers' exposure to soil is limited and occurs only at the unpaved areas listed in 

Table 10-13 

Groundwater is not currently used at NAS Pensacola for potable or industrial purposes. Drinking 

water is provided from N AS Corry Station across Bayou Grande. This system will remain in 

operation under the current base reuse plan. Consequently, groundwater would not be expected 

to be used under future site use scenarios. In addition, groundwater contains high sodium and 
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other inorganics which would make its use as a drinking water source unlikely. Therefore, the 

scenario established to estimate exposure to groundwater is highly conservative, and groundwater 

exposure pathways are not expected to be completed in the future. 

Determination of Exposure Point Concentrations 

A 95% UCL was calculated for COCs in surface soil, and either the UCL or maximum reported 

concentration was applied as the EPC to estimate soil risk and hazard in accordance with RAGS 

(USEPA, 1989). In accordance with FDEP's guidance during the January 27, 1998 Tier I 

Partnering Meeting, the maximum concentration of each COC identified in groundwater was used 

as the EPC (January 27, 1998 Tier I Partnering Meeting Minutes). 

RAGS does not advocate "worst-case" scenarios (USEPA, 1989). In Section 6.5.1, RAGS 

recommends using the UCL as the EPC when groundwater data are grouped and suggests treating 

sample data separately (e.g., point risk estimates) depending on the future land use and expected 

location of drinking water wells (USEPA, 1989). USEPA Region IV Supplemental Guidance 

differs slightly in suggesting that the arithmetic mean of the highest concentrations within a plume 

would be a more appropriate EPC (USEPA, 1995). FDEP's recommendation, using the maximum 

reported concentration, is more conservative than these methods; therefore, exposure was likely 

overestimated. For example, if a chemical is reported in one of 18 samples, the reported 

concentration was used to represent the entire site in accordance with FDEP's suggestions. In 

addition, FDEP's method does not account for spatial distribution or variability in reported 

concentrations (January 27, 1998 Tier I Partnering Team Meeting Minutes). 

Frequency of Detection and Spatial Distribution 

Surface Soil 

As discussed in Section 7 and shown in Tables 10-22 and 10-23 summary point estimates, no 

VOCs were detected above PRGs in surface soil. Reported inorganic contamination was in the 
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soil underneath Building 71 , with minimal contamination observed at distance from the building. 

Exceedances reported for organic chemicals in surface soil at Building 71 were few. Pesticide and 

PCB exceedances were limited to two locations beneath Building 71, and sample locations are 

shown in Section 7 figures. The pesticide contamination is likely a result of the pretreatment 

during building construction or regular post construction applications, and PCBs could be from 

hydraulic fluids used when Building 71 was a hangar. Semi volatile exceedances were associated 

with samples along the IWTP line and roads, with no exceedances reported in the soil beneath 

Building 71. 

Shallow Groundwater 

Contaminant concentrations reported above a PRG in groundwater in the Building 71 study area 

included inorganics, semivolatiles, and VOCs. No pesticides or PCBs were detected above a 

PRG. Detected heavy metals potentially related to past paint stripping and metal refinishing 

processes included cadmium and chromium. These elements exceeded PRGs in wells 38GS05 and 

38GS12 in the southwest part of the study area beneath former Building 71 and in downgradient 

well 39GS13. 

Using the NAS Pensacola background data as a screening tool was agreed upon by the Tier I 

Partnering Team and has been used in Rls and RODs accepted by both FDEP and 

USEPA Region IV. In Section 4.4 of RAGS, two types of background are defined; naturally 

occurring levels and anthropogenic levels. Naturally occurring refers to "ambient concentrations 

present in the environment that have not been influenced by humans (e.g., aluminum, 

manganese)." Anthropogenic levels are, "concentrations of chemicals that are present in the 

environment due to human-made, non-site sources (e.g., industry, automobiles)." Background 

locations containing concentrations above MCLs could indicate an upgradient source and/or a 

natural source. Aluminum, iron, manganese, and lead exceedances were widespread across the 

site and may have added, in part, to the corresponding groundwater concentrations at Site 38. 
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Concentrations of these metals reported in well 38GS01, upgradient of the site, were among the 

highest levels detected. The highest concentrations of these elements were found in the sample 

from well 38GS12, beneath former Building 71. Soil naturally contains these elements at 

concentrations which sometimes exceed risk-based screening concentrations, as evidenced in 

Dragun and Chaisson's Elements in North American Soils, 1991. Logically, these elements could 

be reported in groundwater, and conditions permitting, groundwater background concentrations 

could naturally exceed MCLs. 

VOC contamination centered around the sample from 38GS12, beneath Building 71, and in 

downgradient locations along the seawall south and east of the former building. Total VOC 

concentrations for 38GS12 were highest, with diminishing concentrations in downgradient wells. 

These VOCs included several halogenated aliphatic hydrocarbons and their presence was likely 

the result of past paint stripping and parts cleaning at Building 71. 

1, 1-Dichloroethene, a primary contributor to risk, was reported in only one of 18 samples, so the 

entire site risk would be overestimated. Nondetects were reported at 17 of 18locations, indicating 

that point risk estimates would be more useful to risk managers, and that spatial distribution should 

be considered. 

Intermediate Groundwater 

Contaminants detected in the groundwater were not reported at concentrations above the PRGs in 

intermediate groundwater except for aluminum, iron, and vanadium. Aluminum and iron appeared 

to be representative of ambient conditions based on comparisons to RCs; however, vanadium 

exceeded the PRG and RC at three soil sample locations. The occurrence of these exceedances 

were consistent with those in groundwater. Section 7 .1.2 details the spatial distribution of Site 38 

soil and groundwater COPCs. 
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Quantification of Risk/Hazard 

As indicated by the discussions above, the uncertainty inherent in the risk assessment process is 

great. In addition, many site-specific factors have affected the uncertainty of this assessment that 

would upwardly bias the risk and hazard estimates. Exposure pathway-specific sources of 

uncertainty are discussed below. CT estimates are presented in Tables 10-24 and 10-25, and CT 

assumptions are presented in Section 10.2 Table 10-3. 

Chromium primarily exists in two valence states - trivalent and hexavalent, with both present in 

nature in variable proportions. The standard TAL analytical method used for chromium does not 

distinguish between trivalent and hexavalent chromium. Therefore, 10 surface soil and four 

groundwater samples were collected in areas more likely to contain hexavalent chromium, and the 

samples were analyzed for hexavalent chromium. Hexavalent chromium was not identified as a 

COPC based on the hexavalent chromium data presented in Appendices I and J. However, 

chromium was identified as a COPC based on total chromium data. Consequently, the proportion 

of hexavalent chromium to trivalent chromium is lower than expected near Site 38, based on the 

hexavalent and total chromium data presented in Appendices I and J. Based on comparison of 

hexavalent chromium to the hexavalent chromium RBC and reported total chromium 

concentrations, the RID for trivalent chromium was used to estimate the HQ. 

Arsenic was assessed as a carcinogen, and arsenic ILCR was a primary contributor to risk 

estimates for most exposure pathways. USEPA's oral SF for arsenic is based on increased skin 

cancer incidence in populations consuming drinking water high in arsenic. As stated in IRIS, "the 

association between skin cancer and arsenic is weak," (IRIS 1996). Therefore, USEPA has 

assessed arsenic separately at some sites and has used 1E-3 as the target risk for remedial goals 

(USEPA, 1988). This should be considered in risk management decisions where arsenic is a 

primary contributor to risk. 
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Of the organic CPSSs screened and eliminated from formal assessment, none was reported at a 

concentration within approximately 10% of the RBC. This minimizes the likelihood of potentially 

significant cumulative risk/hazard based on the eliminated organic CPSSs. The maximum 

concentrations of antimony and barium exceeded the corresponding RBCs, and these inorganics 

were eliminated based on the corresponding background concentrations. 

Aluminum is a naturally occurring element and is found abundantly in nature. In the absence of 

toxicity data for aluminum, a provisional RID has been provided by the ECAO/NCEA. 

Aluminum could be naturally occurring and could result in overestimating site-related soil HI. 

Although the future land use of Site 38 is unknown, worker, residential, and trespasser exposure 

scenarios were assessed in this HHRA. As previously discussed, it is likely that these scenarios 

would lead to overestimates of risk and/or hazard based on the high exposure frequencies and 

durations used for RME exposure, and the area around Building 71 is currently paved. 

Groundwater 

Of the organic CPSSs screened and eliminated from formal assessment, none were reported at a 

concentration within approximately 10% of the RBC. The maximum concentrations of antimony 

and thallium exceeded the corresponding RBCs, and these in organics were eliminated based on 

the corresponding background reference concentrations. 

Aluminum and arsenic were significant contributors to soil and groundwater-based ILCR or 

HI estimates. Aluminum is a naturally occurring element and is found abundantly in nature. In 

the absence of toxicity data for aluminum, a provisional RID has been provided by the 

ECAO/NCEA. Naturally occurring aluminum concentrations could result in overestimating 
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groundwater HQ. The arithmetic mean of arsenic reported in groundwater, 0.019 mg/L, is less 

than the arsenic MCL (0.05 mg/L). 

Groundwater is not currently used at NAS Pensacola for potable or industrial purposes. Drinking 

water is provided from N AS Corry Station across Bayou Grande. This system will remain in 

operation under the current base reuse plan. As previously mentioned, it is highly unlikely that 

the site will be developed as a residential area, and it is unlikely that a potable-use well would be 

installed onsite. It is probable that, if residences were constructed onsite and an unfiltered well 

were installed, the salinity and dissolved solids would preclude this aquifer from being an 

acceptable potable water source. Therefore, the scenario established to estimate exposure to 

groundwater is highly conservative and would likely overestimate exposure to chemicals in 

groundwater. 

Summary Risk Mapping 

Summary figures were developed assuming a residential exposure scenario and were constructed 

based on data sampled during different time periods. As previously discussed, some locations 

were sampled more than once, and the most recent data from any one location were used in this 

RI for mapping purposes. The data, sampling methods, and analytical methods are described in 

Sections 2 through 7. 

Point estimates for exposure to soil are primarily composed of samples collected from beneath 

pavement. Currently, only islands of grass around buildings and parking lots are accessible, 

making occasional exposure to site soil possible under current land use conditions. Table 10-15 

lists unpaved sample designations. Pavement depth differs across Site 38, which is a source of 

uncertainty and variability when assuming the pavement will be removed and the soil immediately 

beneath the pavement would be frequented by site workers or residences would be constructed 
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onsite. The soil exposure pathways assessed in this HHRA would not likely be completed, and 

point estimates would overestimate risk and hazard. 

Groundwater quality and the availability of drinking water from Corry Station would make using 

onsite groundwater highly unlikely, and groundwater exposure pathways would not likely be 

completed. Point estimates shown in various tables and figures would overestimate risk and 

hazard for the groundwater pathways. Groundwater flow into Pensacola Bay was identified as a 

possible contaminant pathway, and the Site 2 RI concluded that if chemicals from NAS Pensacola 

have reached the bay, concentrations were diluted to undetectable quantities or the chemicals did 

not migrate from Site 38 in detectable quantities (E/A&H, 1996a). The numerous uncertainties 

in risk and hazard estimates presented in these tables and figures should be considered by risk 

management when making decisions regarding the potential for exposure to site media. If an 

exposure pathway will not be completed, no risk is posed by that pathway. 

10.3.1.7 Risk Summary 

The risks and hazards posed by chemicals at Building 71 were assessed for the hypothetical site 

worker and the hypothetical future site resident under RME and CT assumptions. For surface 

soil, the incidental ingestion and dermal contact pathways were assessed in this HHRA. The 

ingestion and inhalation pathways were evaluated for groundwater. Adolescent trespassers' 

exposure was also evaluated for the soil pathways. Table 10-15 presents the risk summary for 

each pathway/receptor group evaluated for Building 71 at Site 38. 

The Navy will restrict land use at Site 38 to industrial use only and will prevent groundwater use 

in accordance with the Land Use Restriction Agreement signed August 31, 1998 between the 

Navy, FDEP, and USEPA. However, this assessment includes exposure pathways and land use 

scenarios which were developed since 1992 for completeness. 

10-77 



Errata Final Remedial Investigation Repon 
NAS Pensacola -Site 38 
Section /0 -Baseline Risk Assessment 
September 30, 1998 

10.3.1.8 Remedial Goal Options 

Soil 

Surface soil RGOs for carcinogens presented in Table 10-26 were based on the lifetime weighted 

average site resident and adult site worker, respectively. Hazard-based RGOs were calculated 

based on either the hypothetical child resident or the adult site worker. 

Groundwater 

Groundwater RGOs based on site residents and site workers are shown in Table 10-27. The 

remedial goal option for lead is the treatment-technique action level of 15 mg/L. 

10.3.2 Human Health Risk Assessment for Building 604 

10.3.2.1 Site Background and Investigative Approach 

The investigation near Building 604 focused on an assessment of past uses and possible impacts 

on environmental media. Results from 64 surface soil samples were discussed in Section 5. 

Corresponding analytical data were used to estimate soil-related exposure in this HHRA. Sixty-six 

groundwater samples discussed in Section 5 were collected from temporary and permanent 

monitoring wells screened in the shallow and intermediate water-bearing zones. Well depths and 

sample IDs are presented in Section 7 and in USEPA's report in Appendix H. 

Analytical methods were specific to the sample designation. The frequency of detection sometimes 

differs for specific methods, depending upon what methods were specified. For example, most 

groundwater results are reported as the number of hits reported in 40 samples rather than the 

number reported in 66. For clarity, Tables 10-28 and 10-29 present sample designations and 

analytical methods applied to each sample. In addition, hexavalent chromium analyses were 

performed on 10 selected soil samples and four groundwater samples during the Site 38 

investigation. 
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Basd on the screening comparisons described in Section 10.2.5 of this RI and presented in 

Tables 10-30 and 10-31, the focus of this HHRA is on the following COPCs: Aroclor-1260, BEQ, 

dieldrin, aluminum, arsenic, cadmium, chromium, copper, lead, manganese, and vanadium. 

Table 10-32 presents BEQ concentrations. 

Groundwater 

As shown in Tables 10-33 and 10-34, the COPCs identified in groundwater for this site are 

1, 1-dichloroethane, 1, 1-dichloroethene, 1 ,2-dichloroethane, 1 ,2-dichloroethene (total), acetone, 

aluminum, arsenic, BEQ, cadmium, chloroform, chromium, copper, lead, manganese, 

tetrachloroethene, trichloroethene, vanadium, vinyl chloride, bis(2-ethylhexyl)phthalate (BEHP), 

cis-1 ,2-dichloroethene, and trans-1 ,2-dichloroethene. BEHP, BEQ, and chloroform were excluded 

from area-wide estimates but were included in point risk estimates based on low detection 

frequency. 

Table 10-35 summarizes COPCs for this exposure area. 

10.3.2.3 Exposure Assessment 

Exposure Setting 

Building 604 is northeast of Building 71 , and is separated from Building 71 by a Radford Road 

and an IWTP line. The area will likely remain industrially zoned in support of downsized shop 

operations in Building 604, and no construction activities have been planned to date. 

Sections 2. 2.1 , 2. 3 .1 , and 2. 3. 3 describe the history and setting of the site, and Section 5 describes 

the investigative approach. 
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Potentially Exposed Populations 

As shown in Table 10-1 in Section 10.2, potentially exposed populations are hypothetical future 

site residents, current and hypothetical future site workers, and hypothetical adolescent 

trespassers. The Navy plans to maintain this paved, industrial area, and there are no known 

construction plans or projected zoning changes. Current site workers traverse the paved site, 

which is sometimes used as a parking area. 

Standard default hypothetical future site resident and worker land use scenarios were addressed 

in this risk assessment, and the adolescent trespasser scenario was included for the soil exposure 

pathway only. Land use scenarios in this HHRA assumed soil sample locations that are currently 

paved would be exposed, making direct soil contact possible. Continuous exposure to surface soil 

conditions was assumed, as well as assuming groundwater would be used as a source of drinking 

water. 

Some islands of grass have been planted amid the pavement, making soil exposure currently 

possible at some locations. Samples were collected at some of these locations, which are indicated 

in Table 10-36. 

Construction work generally requires less than one year to complete a project, and chronic 

exposure is typically seven years or more, according to RAGS. The current site worker scenario 

used in this assessment assumes 25-year exposure. Therefore, future worker assessment is 

considered to be protective of both current site use and future construction/maintenance workers' 

exposure to surface soil. Subsurface soil data are addressed in Section 9. The shallow depth to 

groundwater would make it unlikely for construction events to penetrate into subsurface soil. 

In summary, land use scenarios included in this HHRA assume exposure pathways would be 

complete and are potential future land use scenarios. Except for a limited number of small 
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landscaping "islands," soil exposure pathways are generally not complete at this site under current 

conditions. 

Exposure Pathways 

Exposure pathways for the site workers are dermal contact and incidental ingestion of surface soil, 

as well as ingestion and inhalation of groundwater COPCs through potable use. The exposure 

pathways for future residential land use are the same as those for the future site worker. In 

addition, ingestion and dermal contact exposure to surface soil was estimated for the adolescent 

trespasser scenario. Table 10-1 summarizes the exposure pathways assessed in this HHRA. 

Uniform exposure was assumed for all sample locations. 

Exposure Point Concentrations and Quantification of Exposure 

Sixty-six surface soil samples were analyzed for this site. Table 10-37 presents the EPCs for the 

COPCs identified in surface soil. Thirty-five monitoring wells were sampled at this site. In 

accordance with FDEP's recommendations, EPCs for the COPCs identified in groundwater are 

the maximum reported concentrations shown in Tables 10-33 and 10-34. 

10.3.2.4 Toxicity Assessment 

Toxicity assessment terms and methods are discussed in Section 10.2.8 of this report. Table 10-4 

presents toxicological information for Site 38. This information was used to quantify risk/hazard 

associated with soil and groundwater contaminants. Toxicological profiles for each COPC are 

provided in Section 10.2.8. 

Chromium exists in predominantly two valence states. For screening purposes, all chromium data 

were assumed to be present in the more toxic chromium VI valence state. Realistically, chromium 

exists in a balance between chromium III and chromium VI. Due to the past uses of Site 38 

(plating, scrap metal recycling, and paint stripping), hexavalent chromium samples were collected, 
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indicating total chromium reported in TAL metals at Site 38 is primarily trivalent. The RID for 

chromium VI is 0.005 mg/kg/day as opposed to 1 mg/kg/day for chromium Ill. Consequently, 

the RID for chromium used at Site 38 is 1 mg/kg-day. 

Manganese was identified as a COPC, which has an RID of 0.014 mg/kg-day for food. In 

accordance with recommendations in IRIS, a modifying factor of 3 should be applied to this value 

when assessing soil and groundwater exposure. This modification results in the adjusted 

manganese RID of 0.047 mg/kg-day, which was used to estimate the HQ in this HHRA. FDEP 

recommends an RID of0.023 mg/kg-day, which would double the HQ in this HHRA. Tables are 

noted to this effect as agreed during the January 27, 1998 Tier I Partnering Team Meeting 

(January 27, 1998 Tier I Partnering Team Meeting Minutes). 

10.3.2.5 Risk Characterization 

Risk estimates for soil and groundwater pathways are summarized in Table 10-38, including 

chemical-specific as well as multi-pathway estimates. 

Land Use Scenarios 

Three hypothetical future land use scenarios were assessed in this HHRA: residential, industrial 

site worker, and site trespasser. 

Surface Soil Pathways 

Exposure to surface soil onsite was evaluated under residential, industrial (site worker), and 

adolescent trespasser scenarios. Exposure pathways evaluated are incidental ingestion and dermal 

contact. For future site residents, HQs were estimated separately for child and adult exposure, 

and the L W A was used to estimate ILCR assuming a receptor would be exposed during childhood 

and as an adult. ILCRs and HQs associated with the incidental ingestion of and dermal contact 

with site surface soil are presented in Tables 10-39 and 10-40, respectively. 
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Exposure to groundwater onsite was evaluated under both residential and industrial scenarios. The 

groundwater exposure pathways were evaluated assuming that site groundwater will be used for 

potable and/or domestic purposes and that an unfiltered well will be installed, drawing from the 

corresponding water-bearing zone. Future site residents' HI was computed separately for child 

and adult receptors. Tables 10-41 and 10-42 present the ILCRs and HQs for the ingestion and 

inhalation exposure pathways, respectively. 

Hypothetical Future Site Residents 

Soil 

The sum soil ILCR estimate for hypothetical future site resident is 5E-5. The ingestion ILCR for 

surface soil is 4E-5, while the dermal pathway ILCR is 1E-5. BEQ and arsenic are the primary 

contributors for both the ingestion pathway and dermal pathways. 

The sum soil HI estimates for the hypothetical future adult and child residents are 0. 09 and 0. 7 5, 

respectively. HI estimates for the hypothetical future adult and child residents are 0. 07 and 0. 7 

respectively for the soil ingestion pathway. His for the hypothetical future adult and child dermal 

contact pathways are 0. 015 and 0. 05. Aluminum was the primary contributor for both pathways. 

Groundwater 

The sum groundwater ILCR estimate is 1 E-1 for the hypothetical future site resident receptor. For 

the ingestion and inhalation pathways, the lifetime weighted average ILCR estimates are 1E-1 and 

2E-2, respectively. Vinyl chloride is the primary contributor to the ingestion ILCR, while arsenic, 

1, 1-dichloroethene, 1 ,2-dichloroethane, tetrachloroethene, and trichloroethene are secondary 

contributors. The primary contributor to the inhalation pathway is vinyl chloride, while 

1, 1-dichloroethene, 1 ,2-dichloroethane, tetrachloroethene, trichloroethene are secondary 

contributors. 
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The sum hypothetical future site resident adult and child HI estimates are 42.5 and 99.2 

respectively. Ingestion pathway HI estimates for the hypothetical future adult and child resident 

are 33.2 and 77 .4, and inhalation HI estimates for the hypothetical future adult and child resident 

are 9.3 and 21.8. The primary contributor to the ingestion and inhalation HI is vinyl chloride, 

with cadmium and arsenic as secondary contributors to the ingestion HI. 

Lead Toxicity 

Currently, US EPA has established neither a slope factor nor a reference dose for lead. US EPA 

believes that the available studies in animals and humans do not provide sufficient quantitative 

information for their calculation. Although lead is currently classified as a B2 carcinogen, the 

USEP A considers the noncarcinogenic neurotoxic effects in children to be the critical toxic effect 

with respect to establishing health-based environmental cleanup objectives. The neurotoxic effects 

of chronic low-level lead exposure in children may occur at blood levels as low as 10 JLgldL. 

Because the arithmetic average lead concentration reported in surface soil ( 117.8 mg/kg) is less 

than USEPA's residential action level of 400, lead was not identified as a soil COC. However, 

the average lead concentration reported in groundwater (92.1 mg/L) is greater than the treatment 

technique action level (0.015 mg/L). USEPA's lead model was used to estimate blood lead levels 

in children who hypothetically would directly contact soil and drink groundwater. Based on the 

average lead concentration reported in groundwater, the projected blood lead levels were greater 

than 10 ,ug/dL and lead was identified as a COC. The USEPA model output is presented in 

Table 10-43. The geometric mean and intercept using a probability density histogram were 

9.1 ,ug/dL and 40.37%. 

Hypothetical Site Trespassers 

The sum soil ILCR estimate is 2E-6 for the adolescent site trespasser. Site trespasser ILCR is 

1E-6 for the incidental ingestion pathway and 7E-7 for the dermal contact pathway. BEQ and 
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arsenic are primary contributors for both pathways. The sum soil HI for the adolescent site 

trespasser is 0. 02. HI is 0. 02 for the ingestion pathway and 0. 004 for the dermal pathway, 

respectively. 

Hypothetical Future Site Workers 

Soil 

The sum soil ILCR estimate for the hypothetical future site worker is 9E-6. Hypothetical future 

site worker ILCR is 4E-6 for the incidental ingestion pathway, while the dermal contact pathway 

estimate is 5E-6. BEQ and arsenic are the primary contributors for both pathways. The sum soil 

HI estimate is 0. 05 for the hypothetical future site worker. His are 0. 03 for the ingestion pathway 

and 0.016 for the dermal pathway, with individual contributors each accounting for approximately 

an order of magnitude less of the total HI. 

Groundwater 

The sum groundwater ILCR estimate is 3E-2 for the hypothetical future site worker receptor. For 

the ingestion and inhalation pathways, the ILCR estimates are 3E-2 and 4E-3, respectively. Vinyl 

chloride is the primary contributor to ingestion ILCR, while arsenic, 1, 1-dichloroethene, 

1 ,2-dichloroethene, tetrachloroethene, and trichloroethene are secondary contributors. The 

primary contributor to the inhalation pathway is viny 1 chloride, with 1 , 1-dichloroethene, 

1,2-dichloroethene, tetrachloroethene, and trichloroethene as secondary contributors. 

The sum groundwater HI estimate for the hypothetical future site worker is 15.1. His for the 

ingestion and inhalation pathways are 11.8 and 3. 3, respectively. The primary contributor to 

the ingestion HI is vinyl chloride, with cadmium, arsenic, 1 ,2-dichloroethane, and 1,2-

dichloroethene (total) as secondary contributors. 1,2-Dichloroethene (total), 1,2-dichloroethane, 

tetrachloroethene, and trichloroethene are primary contributors to inhalation HI. 
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Current Site Workers 

Surface soil near Building 604 is currently covered by pavement or buildings, the area is 

infrequently used, and groundwater is not used as a drinking water source at NAS Pensacola. In 

the absence of completed exposure pathways, no threat to human health would be posed by the 

chemicals reported in soil and groundwater. 

COCs Identified 

COCs were identified based on either cumulative risk or hazard estimated for soil or groundwater 

pathways. Table 10-44 summarizes COCs identified in each medium based on contribution to 

cumulative ILCR or HI. 

Graphical Presentation of Risk Estimates 

In addition to the standard RAGS tabular presentation of risk estimates, point estimate maps were 

plotted for soil and groundwater to clarify the spatial distribution for risk managers. As an 

extension of conventional data presentation, excess cancer risk and hazard estimates were 

calculated for each sample location. Point estimates of risk and hazard were developed for all land 

use scenarios included in this HHRA. 

Tables were generated to present risk estimates for each COPC at each sample location using the 

ratio of the reported concentration to the corresponding RGO and risk estimate used to develop 

the RGO. For example, the residential RGO for arsenic is 0.416 mg/kg when estimated at lE-6 

risk for an L W A residential receptor. A soil arsenic concentration of 18.03 mg/kg would result 

in a risk estimate of 4.3E-5. This method incorporates both incidental ingestion and dermal 

contact exposure pathways, the basis for calculating RGOs. 

After estimating risk for each COPC and each sample location, risk estimates were summed to 

provide cumulative risk estimates for each sample location and land use scenario to facilitate 
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graphical presentation. Tables presenting hazard estimates were similarly developed. Arc View, 

a graphical data presentation and geographic information system software package, was used to 

plot risk and hazard estimates on base maps. The risk or hazard for individual locations was 

plotted using corresponding nort.IJ.ing and easting data. All graphical presentations of risk and 

corresponding tables are based on RME exposure assumptions and RGOs presented in 

Section 10.3. Figures were developed for the residential land use scenario only. Point estimates 

for a residential land use scenario are shown in Tables 10-45 and 10-46 for soil and groundwater, 

respectively. 

Risk and hazard point mapping is useful for determining whether hot spots (or isolated areas of 

gross contamination) exist within an otherwise unimpacted area and in identifying areas where 

remedial activities would be more effective. This information is important because heterogeneous 

contaminant concentrations can affect the manner in which receptors are exposed to the affected 

media. As discussed earlier, it is sometimes appropriate to estimate the FI/FC from the 

contaminated source in computing CD I. Point maps allow for visual analysis of risk and hazard 

distributions and facilitate estimation of the extent of hot spots relative to the overall site area. 

These maps also support preliminary scoping of remedial requirements as well as assessment of 

potential cleanup alternatives in the FS. 

Cumulative risk maps could be misleading when different chemicals contribute to elevated risk 

estimates in a cluster of sample locations. Such an area could appear to be a hot spot, when 

chemicals with different toxicology were reported at each location. For this reason, it is important 

to support the figures with tables showing individual chemical concentrations along with risk and 

hazard estimates. These tables are sorted by sample location and also show cumulative values for 

each location. 
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Figures 10-5 through 10-8 are approximations which include many uncertainties. Groundwater 

quality and the availability of drinking water from Corry Station would make using onsite 

groundwater highly unlikely, and groundwater exposure pathways are not currently completed, 

nor are they expected to be in the future. Point estimates shown in tables and figures below would 

overestimate risk and hazard for the groundwater pathways. The numerous uncertainties in risk 

and hazard estimates presented in tables and figures below should be considered by risk 

management when making decisions regarding the potential for exposure to site media. If an 

exposure pathway will not be completed, that pathway poses no risk. 

Risk figures were developed for soil risk, soil hazard, groundwater risk, and groundwater hazard. 

As previously discussed, figures were developed only for a residential land use scenario, although 

estimates assuming other land uses are provided in corresponding tables. 

10.3.2.6 Risk Uncertainty 

Characterization of Exposure Setting and Identification of Exposure Pathways 

The potential for high bias is introduced through the exposure setting and pathway selection due 

to the highly conservative residential assumptions recommended by USEP A Region IV when 

assessing exposure. The exposure assumptions made in the site worker scenario are highly 

protective and would tend to overestimate exposure. As a result, limited exposure to these 

maximally impacted areas is possible, although the frequency and duration of direct contact events 

are likely quite low. 

Residential use of the site is not expected, based on current site uses and the nature of surrounding 

buildings. If this area were to become a residential site, it would require that the buildings would 

be demolished, the asphalt surface removed, and the surface soil conditions would likely change 

dramatically. In addition, the area near Building 604 is paved, and the location having the highest 

cumulative ILCR estimate is directly under a building. Because construction onsite would change 
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surface soil conditions, exposure to current surface soil conditions would not be likely under a true 

future residential scenario. These factors indicate that exposure pathways assessed in this HHRA 

would overestimate the risk and hazard posed to current site workers' and future site residents' 

exposure to surface soil. 

Future site workers' exposure projections are overestimates for the same reasons - most soil 

locations are currently paved and construction would dramatically change current soil conditions. 

Current site workers' exposure to soil is limited and occurs only at the unpaved areas listed in 

Table 10-36. 

Groundwater is not currently used at NAS Pensacola for potable or industrial purposes. Drinking 

water is provided from NAS Corry Station across Bayou Grande. This system will remain in 

operation under the current base reuse plan. Consequently, groundwater would not be expected 

to be used under future site use scenarios. Therefore, the scenario established to estimate 

exposure to groundwater is highly conservative, and groundwater exposure pathways are not 

expected to be completed in the future. 

Determination of Exposure Point Concentrations 

A 95% UCL was calculated for COCs in surface soil, and either the UCL or maximum reported 

concentration was applied as the EPC to estimate soil risk and hazard in accordance with RAGS 

(USEPA, 1989). In accordance with FDEP's guidance during the January 27, 1998 Tier I 

Partnering Meeting, the maximum concentration of each COC identified in groundwater was used 

as the EPC (January 27, 1998 Tier I Partnering Meeting Minutes). 

RAGS does not advocate "worst-case" scenarios (USEPA, 1989). In Section 6.5.1, RAGS 

recommends using the UCL as the EPC when groundwater data are grouped, and suggests treating 

sample data separately (e.g., point risk estimates) depending on the future land use and expected 
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location of drinking water wells (USEPA, 1989). USEPA Region IV Supplemental Guidance 

differs slightly in suggesting that the arithmetic mean of the highest concentrations within a plume 

would be a more appropriate EPC (USEPA, 1995). FDEP's recommendation, using the maximum 

reported concentration, is more conservative than these methods; therefore, exposure was likely 

overestimated. For example, if a chemical is reported in one of 18 samples, the reported 

concentration was used to represent the entire site in accordance with FDEP's suggestions. In 

addition, FDEP's method does not account for spatial distribution or variability in reported 

concentrations (January 27, 1998 Tier I Partnering Team Meeting Minutes). 

Frequency of Detection and Spatial Distribution 

Surface Soil 

As discussed in Section 7, heavy metals related to past plating activities exceeded PRGs in the 

surface soil surrounding the former plating facility at the southwest extension of Building 604. 

Semivolatile contaminant exceedances were primarily associated with the IWTP line except one 

location beneath the southern part of Building 604, where parts were cleaned in the general 

vicinity of this sample. Pesticide and PCB exceedances were noted in samples from grassy areas 

onsite. Pesticide detections in these areas are likely the result of routine historical spraying. 

Shallow Groundwater 

Inorganics, semi volatiles, and VOCs were also detected in the shallow groundwater in the Building 

604 study area. Aluminum, manganese, and lead were fairly consistent across the site at 

concentrations exceeding the PRGs; however, many of these exceedances were below their 

respective RCs. Heavy metals, including cadmium and chromium, were detected above PRGs 

surrounding the former plating shop and are likely a result of past plating operations. Naphthalene 

was detected above the PRG in the area and downgradient of the former solvent tank. Several 

PAHs also exceeded the PRG in the sample from well 36MW77C. This well is adjacent to the 

IWTP line. No exceedances were noted in surrounding and/or downgradient wells. 
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Several halogenated aliphatic hydrocarbons, including tetrachloroethene, TCE, and vinyl chloride, 

were detected above the PRG. The most highly impacted area was near the former solvent UST 

east of the former plating shop. Total VOC concentrations reached a maximum of 3,850 ,ug/L in 

the sample from well 38GS17. VOC concentrations appeared to diminish in samples farther 

downgradient to the south and east. Two other areas where VOCs exceedances occurred were at 

a temporary well adjacent to Building 636 and north of the Port Operations, Building 38. 

Tetrachloroethene was detected in a well east of Building 636, a former dry cleaning facility. 

These dry cleaning operations may likely be the source of the tetrachloroethene. No surrounding 

wells had detections above the PRG. The other VOC detection was in a well north of Building 38. 

This well is adjacent to the storm drain system leading from Building 604. Historically, solvent 

and metal waste were discharged through this system to the bay. Possible leaks to this system may 

be responsible for the chlorinated solvents detected in this well. In general, contamination in the 

Building 604 study areas centers around the former plating shop and former solvent UST areas and 

in downgradient areas to the southeast. Notably, contaminants were not detected in the temporary 

wells near the downgradient seawall. 

Intermediate Groundwater 

Only two contaminants were detected above PRGs in the intermediate groundwater, aluminum, 

and vinyl chloride. Aluminum concentrations were well below its RC. Vinyl chloride 

exceedances were consistent with those in the shallow zone, and the maximum concentration 

detected was 4.2 ,ug/L. Section 7 .1.2 discusses the spatial distribution of Site 38 soil and 

groundwater COPCs. 

Quantification of Risk/Hazard 

As indicated by the discussions above, the uncertainty inherent in the risk assessment process is 

great. In addition, many site-specific factors have affected the uncertainty and variability of this 

assessment that would upwardly bias the risk and hazard estimates. Exposure pathway-specific 

10-91 



Errata Final Remedial Investigation Report 
NAS Pensacola -Site 38 
Section 10 -Baseline Risk Assessment 
September 30, 1998 

sources of uncertainty are discussed below. CT estimates are presented in Tables 10-47 and 

10-48, and exposure assumptions are presented in Section 10.2 Table 10-3. 

Chromium primarily exists in two valence states - trivalent and hexavalent, with both present in 

nature in variable proportions. The standard TAL analytical method used for chromium does not 

distinguish between trivalent and hexavalent chromium. Therefore, 10 surface soil and four 

groundwater samples were collected in areas more likely to contain hexavalent chromium across 

Site 38, and the samples were analyzed for hexavalent chromium. Hexavalent chromium was not 

identified as a COPC based on the hexavalent chromium data presented in Appendices I and J. 

However, chromium was identified as a COPC based on total chromium data. Consequently, the 

proportion of hexavalent chromium to trivalent chromium is lower than expected near Site 38, 

based on the hexavalent and total chromium data presented in Appendices I and J. Chromium His 

are overestimates because hexavalent chromium concentrations did not exceed the hexavalent 

chromium RBC. The RID for trivalent chromium was used to estimate the HQ. 

Arsenic was assessed as a carcinogen, and arsenic ILCR was a primary contributor to risk 

estimates for most exposure pathways. USEPA's oral SF for arsenic is based on increased skin 

cancer incidence in populations consuming drinking water high in arsenic. As stated in IRIS, "the 

association between skin cancer and arsenic is weak," (IRIS 1996). Therefore, USEPA has 

assessed arsenic separately at some sites and has used 1E-3 as the target risk for remedial goals. 

This should be considered in risk management decisions where arsenic is a primary contributor 

to risk. Tables P-2 and P-4 present location-specific risk estimates for arsenic (and other identified 

COPCs). 

Soil 

Of the organic CPSSs screened and eliminated from formal assessment, none was reported at a 

concentration within approximately 10% of the RBC. This minimizes the likelihood of potentially 
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significant cumulative risk/hazard based on the eliminated organic CPSSs. The maximum 

beryllium concentration exceeded the corresponding RBC, and beryllium was eliminated as a 

COPC based on the background reference concentration. 

Aluminum is a naturally occurring element and is found abundantly in nature. In the absence of 

toxicity data for aluminum, a provisional RID has been provided by the ECAO/NCEA. 

Aluminum could be naturally occurring and could result in overestimation of site-related soil HI. 

Although the future land use of Site 38 is unknown, worker, residential, and trespasser exposure 

scenarios were assessed. As previously discussed, it is likely that these scenarios would lead to 

overestimates of risk and/or hazard, and the area around Building 604 is mostly paved. 

Groundwater 

Of the organic CPSSs screened and eliminated from formal assessment, only mercury was reported 

at a concentration within approximately 10% of the RBC. No inorganic parameters were 

eliminated from formal assessment based strictly upon comparison to background RCs. 

Aluminum and arsenic were significant contributors to soil and groundwater-based ILCR or HI 

estimates. Aluminum is a naturally occurring element and is found abundantly in nature. In the 

absence of toxicity data for aluminum, a provisional RID has been provided by the ECAO/NCEA. 

Naturally occurring aluminum concentrations could result in overestimating groundwater HQ. 

The arithmetic mean arsenic concentration reported in groundwater (0.007 mg/L) is less than the 

arsenic MCL (0.05 mg/L). 

Groundwater is not currently used at NAS Pensacola for potable or industrial purposes. Drinking 

water is provided from NAS Corry Station across Bayou Grande. This system will remain in 

operation under the current base reuse plan. As previously mentioned, it is highly unlikely that 
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the site will be developed as a residential area, and it is unlikely that a potable-use well would be 

installed onsite. It is probable that, if residences were constructed onsite and an unfiltered well 

were installed, the salinity and dissolved solids would preclude this aquifer from being an 

acceptable potable water source. Therefore, the scenario established to estimate exposure to 

groundwater is highly conservative and would likely overestimate exposure to chemicals in 

groundwater. 

Summary Risk Mapping 

Summary figures were developed assuming a residential exposure scenario and were constructed 

based on data sampled during different time periods. As previously discussed, some locations 

were sampled more than once, and the most recent data from any one location was used in this RI 

for mapping purposes. The data, sampling methods, and analytical methods are described in 

Sections 2 through 7. 

Point estimates for exposure to soil are primarily composed of samples collected from beneath 

pavement. Currently, only islands of grass around buildings and parking lots are accessible, 

making occasional exposure to site soil a current possibility. Table 10-36 lists unpaved area 

sample designations. Pavement depth differs across Site 38, which is a source of uncertainty and 

variability when assuming the pavement will be removed and the soil immediately beneath the 

pavement would be frequented by site workers or residences would be constructed onsite. The 

soil exposure pathways assessed in this HHRA would not likely be completed, and point estimates 

would overestimate risk and hazard. 

Groundwater quality and the availability of drinking water from Corry Station would make using 

site groundwater highly unlikely, and groundwater exposure pathways would not likely be 

completed. Point estimates shown in corresponding tables and figures would overestimate risk 

and hazard for the groundwater pathways. Groundwater flow into Pensacola Bay was identified 
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as a possible contaminant pathway, and the Site 2 RI concluded that chemicals from 

NAS Pensacola have reached the bay and were either diluted to undetectable quantities or did not 

migrate into the Bay (E/A&H, 1996a). The numerous uncertainties in risk and hazard estimates 

presented in tables and figures should be considered by risk management when making decisions 

regarding the potential for exposure to site media. If an exposure pathway will not be completed, 

that pathway poses no risk. 

10.3.2. 7 Risk Summary 

The risks and hazards posed by chemicals at Building 604 were assessed for the hypothetical site 

worker and the hypothetical future site resident under RME and CT assumptions. For surface 

soil, the incidental ingestion and dermal contact pathways were assessed in this HHRA. The 

ingestion and inhalation pathways were evaluated for groundwater. Adolescent trespassers' 

exposure was also evaluated for the soil pathways. Table 10-38 summarizes risk for each 

pathway/receptor group evaluated for Building 604 at Site 38. 

The Navy will restrict land use at Site 38 to industrial use only and will prevent groundwater use 

in accordance with the Land Use Restriction Agreement signed August 31 , 1998 between the 

Navy, FDEP, and USEPA. However, this assessment includes exposure pathways and land use 

scenarios which were developed since 1992 for completeness. 

10.3.2.8 Remedial Goal Options 

Soil 

Surface soil RGOs for carcinogens presented in Table 10-49 were based on the lifetime weighted 

average site resident and adult site worker, respectively. Hazard-based RGOs were calculated 

based on either the hypothetical child resident or the adult site worker. 
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Groundwater 

Groundwater RGOs based on site residents and site workers are shown in Table 10-50. The 

remedial goal option for lead is the treatment -technique action level of 15 mg/L. 

10.4 HHRA Summary 

Risk and hazard were assessed for Site 38 by dividing the site into two study areas, Building 71 

and Building 604. Soil exposure pathways included ingesting and directly contacting soil, while 

groundwater exposure pathways included ingesting and inhaling chemicals in groundwater. 

Uniform exposure was assumed for each exposure pathway. Hypothetical future site residents and 

workers were assessed for these pathways. The soil exposure pathway was also assessed for the 

adolescent site trespasser. In addition, risk and hazard were estimated for each sample location 

with easting and northing data. 

By using these scenarios to estimate exposure to chemicals reported in Site 38 media, several 

significant assumptions were made. Most soil sampled at Site 38 is beneath pavement, and if the 

property assessed were developed for residential or commercial use, soil conditions would be 

expected to change. Base reuse plans for NAS Pensacola are updated every five years, and the 

base plans are currently being drafted for the upcoming five years. The future land use of Site 38 

is unknown, but continued industrial/commercial use is expected. Soil conditions were assumed 

to be static, and exposure was considered to be uniform. 

USEPA's acceptable risk range is 1E-6 to 1E-4, and FDEP's risk goal is 1E-6. For the 

hypothetical exposure pathways included in this report, the site resident and site worker soil risk 

estimates for Building 71 and Building 604 exceed FDEP's threshold, assuming the soil exposure 

pathways will be completed. The primary contributors to soil risk at both sites are arsenic and 

BEQ. Consequently, chemicals of concern have been identified for the site residents and workers. 
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Neither Building 71 nor Building 604 trespasser risk estimates exceed USEP A acceptable risk range. 

Soil hazard estimates are less than the USEPA and FDEP threshold of 1.0 for site residents, 

site workers, or site trespassers. Therefore, chemicals of concern have not been identified for soil 

based on the hazard index. 

Drinking water is supplied by Corry Station, and the water-bearing zone beneath NAS Pensacola 

would not be expected to be used as a drinking water source. Assuming groundwater exposure 

pathways would be completed, risk estimates for both areas would exceed USEPA and FDEP risk 

and hazard thresholds. In groundwater near Building 71, arsenic and volatile organic compounds 

and primarily account for risk and hazard estimates. However, the 95th percentile upper 

confidence limit, arithmetic mean, and geometric mean of the arsenic concentrations reported in 

groundwater did not exceed the MCL or FPDWS. 

The Navy intends to restrict Site 38 land use to industrial land use only and will prevent 

groundwater use in accordance with the Land Use Restriction Agreement signed August 31, 1998 

between the Navy, FDEP, and USEPA. However, for the sake of completeness, this assessment 

includes exposure pathways and land use scenarios developed since 1992. 
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Notes: 
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Exposure Pathways Summary - Site 38 
NAS Pensacola 

Pensacola, Florida 

Medium and Exposure 
Pathway• 

Air - Inhalation of gaseous 
contaminants emanating from soil 

Air - Inhalation of chemicals 
entrained in fugitive dust 

Groundwater - Ingestion of 
contaminants during potable or 
general use 

Groundwater - Inhalation of 
volatilized groundwater 
contaminants 

Soil - Incidental ingestion 

Soil - Dermal contact 

Air - Inhalation of gaseous 
contaminants emanating from soil 

Air - Inhalation of chemicals 
entrained in fugitive dust 

Groundwater - Ingestion of 
contaminants during potable or 
general use 

Groundwater - Inhalation of 
volatilized contaminants during 
domestic use 

Soil - Incidental ingestion 

Soil - Dermal contact 

Wild game or domestic animals -
Ingestion of tissue impacted by 
media contamination 

Fruits and vegetables - Ingestion 
of plant tissues grown in media 

Pathway Selected for 
Evaluation? 

No 

No" 

No 

No 

No {Qualified) 

No (Qualified) 

No 

No" 

Yes 

Yes 

Yes 

Yes 

No 

No 

Reason for Selection or Exclusion 

No significant VOC concentrations were 
reported in surface soil, and portions of the site 
area are paved/covered by buildings. 

Most of Site 38 is paved, and unpaved areas are 
vegetated, limiting fugitive dust generation. 

Groundwater is not currently used as a source 
ofpotable or nonresidential water at NAS 
Pensacola. 

Groundwater is not currently used as a source 
of potable or nonresidential water at NAS 
Pensacola. 

Future land use assessment is considered to be 
protective of current receptors. 

Future land use assessment is considered to be 
protective of current receptors. 

No significant VOC concentrations were 
reported in surface soil, and portions of the site 
area are paved/covered by buildings. 

Most of Site 38 is paved, and unpaved areas are 
vegetated, limiting fugitive dust generation. 

COPCs were identified based on the screening 
process described in Section 10 .2.5. 

COPCs were identified based on the screening 
process described in Section 10.2.5. 

COPCs were identified based on the screening 
process described in Section 10.2.5. 

COPCs were identified based on the screening 
process described in Section 10.2.5. 

Hunting/taking of game and/or raising livestock 
is prohibited at NAS Pensacola. 

The potential for significant exposure via this 
pathway is low relative to that of other 
exposure pathways assessed. 

a In addition to the exposure pathways noted above, incidental ingestion and dermal contact exposure pathways were formally assessed 
assuming adolescent trespassers would be exposed to surface soil. 

b Inhalation of fugitive dust was evaluated using a sample calculation to determine if this exposure pathway would significantly contribute 
to overall exposure (see Appendix N). 
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Table 10-2 
Variables Used to Estimate CDI at RME 

Resident Resident Adolescent 
Pathway Parameters Adult Child Adult Worker Trespasser Units 

Surface Soil Ingestion and Dennal Contact 

Ingestion Rate (soil) 100' 200" so• 100' mglday 

Ingestion Rate (water) 2 NA Llday 

Exposure Frequency 350h 350h 250b 52¥ days/year 

Exposure Duration 24" 6c 25c !Oc years 

Dermal Contact Area 4,100d 2,900d 4,100d 4.1~ cm2 

Skin Adherence Factor mglcm2 

Absorbance Factor 0.01 (o•pnia) 0.01 ,.,.... .. ) 0.01t ... ..,."> 0.01<•• .... "') unitless 
0.001 (; .. ,pnia) 0.001< .......... ) 0.001( ........ ") O.OOlQ..,.. ... <.<) 

Dermal Adjustment Factor 0.8 (VOC•) 0.8 (VOC•) 0.8 (VOC•) 0.8 (VOC•) 

0. 5 (other or game 0.5 (other orgaruc: 0.5 (other orgaruc: 0. 5 (Oiher or game: unitless 
compounds) compoundl;) compounds) compounds) 

0.2(nwrg:.mi~:s) 0. 2 (inorganics) 0. 2 (inorgaru~) 0. 2 (inorgaructi) 

Conversion Factor lE-6 lE-6 lE-6 1E-6 kg/mg 

Body Weight 70' 15' 70' 45' kg 

Averaging Time, Noncancer• 8,760 2,190 9,125 3,650 days 

Averaging Time, Cancer 25,550f 25,550f 25,550f 25,550f days 

Notes: 
a USEPA (1989a) "Risk Assessment Guidance for Superfund Vol. I, Human Health Evaluation Manual (Part A)." 
b US EPA (l991d) "Risk Assessment Guidance for Superfund Vol. I: Human Health Evaluation Manual Supplemental Guidance, Standard 

Default Exposure Factors," Interim Final, OSWER Directive: 9285.6-03.EPAI600/8-89/043. 
c USEPA (1991b), "Risk Assessment Guidance for Superfund: Vol. I- Human Health Evaluation Manual (Part B, Development of 

Risk-based Preliminary Remediation Goals)," OSWER Directive 9285.7-01B. 
d Resident Adult accounts for head, hands, and forearms at 90th percentile values from Table 4B .1, Exposure Factors Handbook; 

assumes individual is clothed with shoes, long pants, and short sleeves; rounded up from 4,090 cm2
• Resident Child accounts for head, 

hands, forearms, lower leg, and feet using 90th percentile total body surface area values for male children 1 to 6 years old (6,000 cm2 

assumed for 1 to 2 years old); because individual body part information is not available for 5 to 6 year olds, mean of other groups was 
assumed. Forearm surface area set equal to 46% of full arm; lower leg set equal to 41% of full leg measurement. 

e Calculated as the product of exposure duration (years) x 365 days/year. 
f Calculated as the product of 70 years (assumed lifetime) x 365 days/year. 
g Calculated assuming one day per week each year. 
NA Not applicable. 
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I,I,I·Tt·khl,,.,,,._-tJ,nk! 

I, I· Dkhlw ~tJunl! 

1,1· Dichlurodhtnt 

l,l·Dichlun"-'tJito.: 

1,2-0idd ... ,..,!1., •• (ldld) 

I,.,. Dichl••tt•l"-·ttz.:n~ 

Ac.:louc 

Alumituun 

Artimon)' 

Arl'-'niC 

BE(J 

bis(1-Ell•> lh< 'l l>1•hll-otw•• 

Bromom"·tlttnc 

Cudmi<un (l01.ll 

CudnUWll (\\lll"·r) 

Chloruh..:tVl'll'' 

Chtumiwn (lilt 

CopJ,.r 

Dieldrin 

L,,J 

PCB Art"- I"' 12:4'-1 (~oil) 

PCB Ar.,_.,.,,.J2~ (-.ul<r) 

PCB A,.,_.,,.,.J!I<tl (soil) 

PCB An"·J.,, -1210 (""l<r) 

T etncblo.-a<lh<lll! 

lniDJ-1,2-0khluroclheoo 

T richloro...·th.: nt 

VIUIIIdiiiiD 

Viayl chloride 

ZiDc 

Oral 

oms 
OJ 

0.009 

0.00216 

0.009 

0.229 

0.1 

0.0004 

0.0003 

NA 

0-02 

0.0014 

0.001 
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0,02 

0.01 

0.01 
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NA 
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NA 

NA 
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0.02 
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0.007 

NA 

O.J 

d 

b 

• 

b 

d 

b 

b 

• 

• 

T:Wio 10-3 

Toxicological Roforonco lnfonnallon 

for Cht~nlca.ls of Potontla.l Concern 

Slto 38 

NI\S PtnSIIcola 

Conndonco Crltlc:ol Elroct 

!Ani 

NA 

NA 

t.l 

NA 

L 

NA 

t.I/L 

NA 

L 

M 

NA 

M 

t.l 

H 

H 

t.l 

MIL 

L 

NA 

NA 

t.l 

NA 

NA 

t.l 

... 
NA 

NA 

MIL 

MIL 

NA 

NA 

NA 

M 

NA 

aoae oboorvod 

tivOI'I .. iooo 

NA 

IDcrouod IOnDD phD<pbobuo 

NA 

iDcrouod tivor 111111 lcidooy weis ... ODd nephrotoxicity 

NA 

whole body/blood incrouod mol1ality 

hyperpicmelllalioa 

NA 

increaood tiver weiJJj 

epithelial hyperplasia or tho fo.-eslomllcb 

prcteinn 

prcteinn 

tiverc"""s .. 

felly CfSII in tiYOI' 

NA 

decreased hemalocnl, decrca•od hemoclobin 

NA 

6ver l .. ioao 

NA 

neurolocical effects 

various 

variOIU 

NA 

NA 
t.e.-l<ltoldcity in mice, wei,Jj pill in roll 

incr<uod senDD alb1inc phoopbalale ill mnle mice 

NA 
..,.,.., 
NA ...... ..,... ....... 

Uncortalnl f 

··actor 

O...J 

NA 
1,000 

1,000 

NA 

1.000 

NA 

1,000 

NA 

1,000 

3 

NA 

1,000 

1,000 

10 

10 

1,000 

1,000 

100110 

3,000 

NA 

100 

NA 

NA 

NA 

NA 

NA 

1.000 

1,000 

NA 

100 

NA 

l 

lnh•I•Uon 

lhofrrence J)olf' 

0.286 

0.143 

0.009 

0.00286 

0.009 

0.229 

NA 

NA 

NA 

NA 

NA 

NA 

0.00143 

NA 

NA 

0.00571 

0.01 

~. 71E-07 

001 

NA 

NA 

NA 

0 IKU114l 

NA 

NA 

NA 

NA 

0 01 

0 02 

0 IXJ6 

NA 

NA 

NA 

h 

h 
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NA 
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NA 
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NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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NA 

NA 

NA 

NA 

NA 

NA 

111oal losioos 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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NA 
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NA 

NA 

NA 

NA 

NA 
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luh:..~Latittt• 

NA 

N~ 

NA 

N~ 

tl~ 

lUI 

lUI 
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I{)U) 
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NA 
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•' " 
Oral Slope 

Factor 

O.oml<':ll (kl-day/m&) 

I ,I ,1-TricbJO<<><tiJilM NA 

I, 1-DichJO<ocdun< NA 

l,l·DicbloriXthcn..: 0.6 

I ,2-DichJO<ocdoou< 0.091 

I ,2-DichiO<O<do<n< (10011) NA 

1,4-Dicbl~lv ... ·n\! 0.024 h 

Ac~loue NA 

Aluminwn NA 

Antimony NA 

AnoDic u 
8EQ 7.3 I 

bis(2· Elh)·lbe ')I )f'ltlllLII<o 0.014 I 

BromUtnl!thtnl! NA 

Codmiwn (foo,ll NA 

Codm.iwu (lllol<r) NA 

ChJO<uh<nzea• NA 

ChJO<ufonD 0.0061 

Chrutniwn (Ill) NA 

eU-1,2-Didaltt~ l"':th\·u..- NA 

C"Pl"'r NA 

Dieldrin 16 

L..d NA 

MODpn<•< NA 

PCB Arud • .--12.1~ (-.oil 

PCB Aull:lur·l ~.~.J (\\Uh~r) 0.4 

PCB Aou.:IO<-nt-o (•uil) 

PCB Ato..·IO<·IU<.I ("111<r) 0.4 

T ~tnlcbJoro..-tlk."tl.: 0.052 d 

~re~-1. 2· DkhJ,.-, .. .-u.., .. NA 

Trichluro>."IM"" NA 

Vamdiwn NA 

Vin)·l chloride 1.9 h 

ZiDc NA 

Table 10-3 

Toxlcolo1IC111 Rererence lnrormotlon 

ror O.emlcak or Potential Concorn 

Slle38 

NASPenacola 

lnhalallon 

Slope Factor 

(kl-day/m&) 

NA 

NA 

0.115 

0.091 

NA 

0.024 

NA 

NA 

NA 

U.l 

6.1 

NA 

NA 

6.3 

6.3 

NA 

2.3&-Q$ ((,./cm3)-l) 

42 

NA 

NA 

16.1 

NA 

NA 

NA 

NA 

NA 

NA 

0.00203 

NA 

0.006 

NA 

0.3 

NA 

I 

I 

I 

d 

• 

Welclll 

of 

Evlden<e 

D 

c 
c 
82 

D 

82 

D 

NA 

D 

A 

82 

82 

o. 
81 

81 

D 

82 

D 

NA 

D 

B2 

82 

D 

82 

82 

82 

82 

NA 

D 

82 

D 

A 

D 

Tumor 

Type 

NA 

NA 

kidney odeoosarcomo 

ltomach ..-coma, h~mangiosarcomD, mammary adenomu 

NA 

NA 

NA 

NA 

NA 

..,; ... 
m~DSea 

bepaloml 

NA 

luna 

lq 

NA 

bepatoceUulnr CtU"cinmna 

NA 

NA 

NA 

bepoloctlrciaoma 

vario111 

NA 

bermtoceUular can·i•unno 

hcr-c.oceDuJur carcintltnD 

bopotoceUulnr carcinuma 

bopatoceUulor carcinl'fNI 

NA 

NA 

foredolllllch tumors in nUce 

NA 

bepotoceUular carciaOINI 

NA 

N«a: 

d 

I 

• 

,, 

= r ... paled Riok Information Syol<m (IRIS) 

= Health Effects AueumeDI Sumnwy To hies (HEASTJ 

= HEAST ahermti"e method 

"' EPA NCEA • Ciuciauoli (provisioaol) 

• Witbln..., from IRISIHEAST 

• lal'on.ciou coUected from IRIS, hued 

on 2,4-diDitrolol""ne and 2,6-clinilr<Mfuene mi><~w-e 
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NA = Not applicable ur 1M io·oilable 
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1\.1 "' Mediwa coofid•nce 



Pathway Parameters 

Surface Soil Ingestion and Dermal Contact 

Ingestion Rate (soil) 

Ingestion Rate (water) 

Exposure Frequency 

Exposure Duration 

Dermal Contact Area 

Skin Adherence Factor 

Absorbance Factor 

Dermal Adjustment Factor 

Conversion Factor 

Body Weight 

Averaging Time, Noncancer• 

Averaging Time, Cancer 

Errata Final Remedial Investigation Report 
NAS Pensacola -Site 38 

Section 10 -Baseline Risk Assessment 
September 30, 1998 

Table 10-4 
Variables Used to Estimate CDI at CT 

Resident Adult Resident Child 

50" 100" 

1.4 

234b 234b 

7c 2' 

4,100d z.!)(l(f 

Q.Oli.,....,..,l O.Ql(.....,UCI) 

0.001 (loorpnies) O.OOl(VIOfpniCO) 

0.8 (VOC•I 0.8 (VOC•) 

0.5 (mher organic compounds) 0. 5 (other organic compounds) 

0. 2 (inorgarucs) 0. 2 (ioorgarucs) 

1E-6 IE-6 

702 15" 

8,760 2,190 

25,5501 25,5501 

Adult Worker 

50" 

250b 

5c 

4,100d 

0.01 (orl'"'") 

Q. 001 (lnor,oni") 

0.8 (VOC•) 

0.5 (other organic compounds) 

0.2(morgarucs) 

lE-6 

70" 

1,825 

25,5501 

Units 

mg/day 

Lfday 

days/year 

years 

cm2 

unitless 

unitless 

kg/mg 

kg 

days 

days 

Notes: 
a USEPA (1989a) "Risk Assessment Guidance for Superfund Vol. I, Human Health Evaluation Manual (Part A)." 
b 

c 

d 

e 
f 
NA 

USEPA (199ld) "Risk Assessment Guidance for Superfund Vol. I: Human Health Evaluation Manual Supplemental Guidance, 
Standard Default Exposure Factors," Interim Final, OSWER Directive: 9285.6-03.EPA/600/8-89/043. 
USEPA (199lb), "Risk Assessment Guidance for Superfund: Vol. I- Human Health Evaluation Manual (Part B, Development 
of Risk-based Preliminary Remediation Goals)," OSWER Directive 9285.7-0IB. 
Resident Adult accounts for head, hands, and forearms at 90th percentile values from Table 4B.l, Exposure Factors Handbook; 
assumes individual is clothed with shoes, long pants, and short sleeves; rounded up from 4,090 cm2

• Resident Child accounts for 
head, hands, forearms, lower leg, and feet using 90th percentile total body surface area values for male children I to 6 years old 
(6,000 cm2 assumed for I to 2 year olds); because individual body part information is not available for 5 to 6 year olds, mean of 
other groups was assumed. Forearm surface area set equal to 46% of full arm; lower leg set equal to 41 % of full leg measurement. 
Calculated as the product of exposure duration (years) x 365 days/year. 
Calculated as the product of 70 years (assumed lifetime) x 365 days/year. 
Not applicable. 
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Table 10-5 
Anal_\1ical Methods 

Building 71 Area Surface Soil Samples 
Site 38- NAS Pensacola RI 

Sample ID Metal Pest SVOA VOA 

036S080C02 X X X X 

036S080S02 X X X X 

036S08IC02 X .X X X 

036S081S03 X X X X 

' 036S081W02 X .. ,X X X 

0385000102 X X X X 

,··oJ8sooo3Qt··< >'•'·' :x. X 

0385000402 X X X X 

.X 

0385000701 X X X X 

0385000801. '•'X X X X 

0385000901 X X X X 
·.···.· .. -·-:-:-·-·.-·. 

03850010of: ·.>X X X X 

0385001101 X X X X 

0385001201 ··.,x X ~ X 

0385001301 X X X X 

038SOOl4G1 X X X X 

0385001501 X X X X 

038S001601 X X X X 

0385001701 X X X X 

0385001801 X X X .._ X 

0385001901 X X X X 

0385002201 X X X X 

0385002403 X X X X 

0385002501 X X X X 

0385002702 X X X X 



Table 10-5 
Analytical Method~ 

Building 71 Area Surface Soil Samples 
Site 38- NAS Pensacola Rl 

Sample ID 

0385002901 

0385003001 

038S003101 

0385003201 

0385003301 

0385003401 

038SOI1002 

038SOS2301 

Metal 

X 

X 

X 

X 

X 

X 

X 
·.<·:·.·.<:·.·····.··. . ... .... . . 

····o3ss()T()5of··•········ · ·• ····•· ·.· .· /x i•.·· >>···· 
Notes: 
Metal = TAL (farget Analyte List) metals plus tin: 

Method: CLP ILM04.0 
Pest = Chlorinated Pesticides: Method: CLP OLM03.2 
SVOA = Semi-volatile Organics: Method: CLP OLM03.2 
VOA = Volatile Organics: Method: CLP OLM03.2 

--

Pest 

X 

X 

X 

X 

X 

X 

X 

SVOA VOA 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 
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September 30, 1998 
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Table 10-6 
Analytical Methods 

Building 71 Area Groundwater Samples 
Site 38- NAS Pensacola RI 

Sample Metal Pest SVOA VOA 

036GR80C01 X X X X 

036GR81C01 X X X X 

038GOI1001 X X X X 

038GOS2301 X X X X 

038GOT0501 X X X X 

038GGI0101 X X X X 

038GGI0201 X X X 

038GGI0301 X X X X 

038GGS0101 X 

038GGS0201 X X X X 

038GGS0301 ·',X X X X 

038GGS0401 X X X X 

038GGS0501 X X 

038GGS0601 X X X X 

038GGS1001 X x: /X 

038GGS1101 X X X X 

038GGS1201 X ,·x X X 

038GGS1301 X X X X 

Notes: 
Metal = TAL (Target Analyte List) metals plus tin: 

Method: CLP ILM04.0 
Pest = Chlorinated Pesticides: Method: CLP OLM03.2 
SVOA = Semi-volatile Organics: Method: CLP OLM03.2 ''· 

VOA = Volatile Organics: Method: CLP OLM03.2 



Chemical 

Fluotanthene 

gamma-Chlordane 

Indeno(l ,2,3-c:d)pyrene 

Methylene chloride 

Naphthalene 

Phenanthrene 

Phenol 

Pyrene 

Tettachtoroethene 

Notes: 
Jlg/kg 

a 

c 
n 

RBC 
FDEP-CG 

COPC 
ONE 

N/A 
y 

Frequency of Range of 
Detection Detection 

10/35 38" 620 

2/32 0.034-0.63 

4/35 38-570 

2/35 4-9 

3135 46.-640 

5/35 55-270 

6/35 39-990 

11/35 40-480 

13/35 1 d;.lOO 

= micrograms per kilogram 

Table 10-7 
Chemicals Present in Site Samples 

Building 71 Area -Organics in Surface Soil (Jlg/kg) 
Site 38 - NAS Pensacola RI 

Range of Residential 
Mean Nondetects RBC 

162.1 330- 39oo 3,100,00 

0.349 0.0017- 0.0023 1800 

247 330-3900 880 

6.5 4-9600 85,000 

338.7 330- 39oo 3,100,00 

172.2 330- 39oo 2,300,000 

419.7 330- 3900 4,700,000 

147.6 330- 39oo 2,300,000 

128.9 .. · /9 c60 12,000 

Notes 

a,n 

a,c 

a,c 

a,c 

a,n 

a,n 

il;il 

a,n 

·<.J,c 

= Screening concentration based on residential soil ingestion from June 3, 1996 Region III RBC tables 

= Carcinogen 
= Noncarcinogen 

= Risk-based concentration 

= Based on Florida Department of Environmental Protection's screening concentration for surface soil 

= Chemical of potential concern 
= Does not exist 

= Not Applicable 

= Yes, the chemical is considered a COPC 

Nwnber 
Nwnber over over 

RBC FDEPCG FDEPCG COPC? 

2,9oo,OOO 

N/A 3000 y 

1,400 

16,000 

1.300,000 

1,700,000 

3,400,000 

2,200,000 

12•000 



Table 10-8 
Chemicals Present In Site Samples 

Building 71 Area - lnorganlcs in Soil (mglkg) 
Site 38 - NAS Pensacola Rl 

Number 
Number over 

Frequency Range of Range of Residential over FDEP FDEP Number 
Chemical of Detection Detection Mean Nondetects RBC Notes RBC CG CG BG over BG COPC? 

Aluminum 35 I 35 14- 21;200 2,570 78,000 a,n 
< ••. ·· ·.·> 1s:Oo6 1,661 8 y 

Antimony 2 I 35 2.7- 3.8 3.3 2.1-6.6 31 a,n 26 2.91 y 

Arsenic 191 35 0.28 - 3.9 1.5 o.i?' 3 0.430 a,c is 16 1.56 9 y 

Boron 37 I 70 0.14-68.7 9.6 0- 1.8 7,000 a,n 7,000 NO 37 

Cadmium 13 I 35 0.6- 18.6 3.2 · OA2~. t:J II y 

Calcium 33 I 35 20.6 - 50,300 4,873 50- so ONE b NIA ONE NIA 912.37 24 
.. 

65.6 ().54: i •·•·· ~;&o Chromium 33 /35 1.1 c7tj ti;n 6.13 21 y 

Cobalt 3 I 35 0.49-6 3 0.3 - 4.4 4,700 a,n 4,700 1.87 2 

Copper 33 I 35 t. 7 - 5;340 183 I - I :3,10() a,n. ... >BNk· NIA 5.74 25 y 

Cyanide I I 3S 2.2 2.2 0.01 - 1.1 1,600 a,n 1,600 0.52 

Iron 33 I 35 24.-14,100 2;158 . 3,;()0~3.~60 23,QOO a,b,n f>Ns. NIA 2;745 13 

Lead 35 I 3S 1.3 - 273 74.3 400 d soo 7.32 33 

Magnesium 291 3S 4.3- 7,210 423.S 10- 166 oNE b N/A ONE N/A 133.33 IS 

~!anganese 2R I 3S 0.2S - 337 27.8 0.87 "9.6 1,800 a,n 370 21.36 9 y 

Mercury IS I 34 0.03-0.79 0.1 0:02~0.27 23 a;n 23 0.1 5 

Nickel 3 I 3S 2~ 6.8 3.9 1.5 - 4.4 1,600 a,n l,SOO 6.38 

Potassium 61 35 40.4- 1,460 314.4 24~8 ~ 231 DNE b NIA ONE NIA 460.67 

Selenium 2 I 3S 0.21 -0.22 0.2 0-4 390 a,n 390 0.62 

20.5 L 1bo 
L/\: 

ONE Sodium 211 35 8.1-302 68.3 DNB b NIA NIA 107.85 2 

Strontium I I 3 1.2 1.2 I - 1 47,000 a,n 47,000 ND 



,, 

Chemical 

Titanium 

Vanadium 

Zinc 

Notc.f: 
mg/kg 

b 
c 
d 
11 

RBC 
FDEP-CG 
BG 
COPC 
DNE 
N/A 
ND 
y 

Frequency Range of 
of Detection Detection Mean 

' 
313 :i.6. 21 10.8 

17 I 35 I . 33.4 10.6 

33 1 js 2.4. 435 67.9. 

= milligrams per kilogram 

Table 10-8 
Chemicals Present In Site Samples 

Building 71 Area - lnorganlcs In Soil (mglkg) 
Site 38- NAS Pensacola Rl 

Range of 
Nondetects 

0.54. 2.5 
,. 
L~4;2 

Residential 
RBC 

'bNk>· 
550 

2hi{)(), 

Notes 

a,n 

a;rL ... ·.· 

Number 
over 
RBC 

= Screening concentration based on residential soil ingestion from June 3, 1996 Region Ill RBC tables 
= Essential nutrient 
= Carcinogen 
= Screening based on 400 rng/kg lead in soil 

FDEP 
CG 

490 

:H.ooo 

Number 
over 

FDEP 
CG BG 

ND 

5.83 

16.87 

Number 
over BG 

10 

25 

COPC? 

= Noncarcinogen; comparison was made to one-tenth this concentraion, in accordance with Supplemental Guidance to RAGS, Bulletin I, Data Collection and Evalu;llll'll 
= Risk-based concentration 
= Based on Florida Department of Environmental Protection's screening concentration for surface soil 
= Background concentration 
= Chemical of potential concern 
= Does not exist 
= Not Applicable 
= Not determined due to lack of information 
= Yes, the chemical is considered a COPC 



Table 10-9 
BEQ Concentrations per Sample Location 

Site 38 - Building 71 Area 
N AS Pensacola 

Reported Adjusted (a) 
Result Concentration 

Sample ID Chemical (~glkg) VQUAL TEF (j.Lg/kg) 

036S080S02 Benzo(a)anthracene 390 u 0.1 3.05 
Benzo(a)pyrene 390 u 20.5 
Benzo(b )fluoranthene 200 J 0.1 20 
Benzo(k)fluoranthene 390 u 0.01 0.19 
Chrysene 390 u 0.001 0.0175 
Dibenzo(a,h)anthracene 390 u I 28.5 
lndeno(1 ,2,3-cd)pyrene 390 u 0.1 1.9 
BEQ 74.1575 

038S000102 Benzo(a)anthracene 190 J 0.1 I9 
Benzo(a)pyrene 200 J I 2_00 

Benzo(b )fluorantheoe 280 J O.I 28 
Benzo(k)fluoranthene 220 J 0.01 2.2 
Chrysene 220 J 0.001 0.22 
Dibenzo{a,h)anthracene 100 J 100 
lndeno( 1 ,2,3-cd)pyrene 190 J O.I 19 
BEQ 368.42 

038S000701 Benzo(a)anthracene 61 J 0.1 6.I 
Benzo(a)pyrene 46 J 46 
Benzo(b )fluoranthene 62 J O.I 6.2 
Benzo(k)fluoranthene 51 J O.OI 0.51 
Chrysene 71 J 0.001 0.07I 
Dibenzo( a,h)anthracene 350 u I 28.5 
lndeno(l ,2,3-cd)pyrene 350 u 0.1 1.9 
BEQ 89.281 

038S00080I Benzo(a)anthracene 330 u 0.1 3.05 
Benzo(a)pyrene 330 u 20.5 
Benzo(b )fluoranthene 43 J O.I 4.3 
Benzo(k)fluoranthene 53 J 0.01 0.53 
Chrysene 35 J 0.001 0.035 
Dibenzo(a,h)anthracene 330 u 

,, 
28.5 

In dena( 1 ,2 ,3-cd)pyrene 330 u O.I 1.9 
BEQ 58.8I5 

038S001001 Benzo( a)anthracene 70 J 0.1 7 
Benzo( a)pyrene 350 u 20.5 
Benzo(b )fl uoranthene 56 J 0.1 5.6 
Benzo(k)fluoranthene 38 J 0.01 0.38 
Chrysene 85 J O.OOI 0.085 
Dibenzo(a,h)anthracene 350 u 28.5 

= 



Table 10-9 
BEQ Concentrations per Sample Location 

Site 38 - Building 71 Area 
NAS Pensacola 

Reported Adjusted (a) 
Result Concentration 

SampleiD Chemical (~g/kg) VQUAL TEF (~g/kg) 

Indeno(l ,2,3-cd)pyrene 350 u 0.1 1.9 
BEQ 63.965 

038S001401 Benzo( a )anthracene 100 J 0.1 10 
Benzo(a)pyrene 67 J 1 67 
Benzo(b )fluoranthene 200 J 0.1 20 
Benzo(k)fluoranthene 70 J 0.01 0.70 
Chrysene 140 J 0.001 0.14 
Dibenzo( a,h)anthracene 57 J 1 57 
Indeno( 1 ,2,3-cd)pyrene 350 u 0.1 1.9 
BEQ 156 .. 74' 

038S001901 Benzo(a)anthracene 78 J 0.1 7.8 
Benzo(a)pyrene 77 J 77 
Benzo(b )fluoranthene 200 J 0.1 20 
Benzo(k)fluoranthene 92 J 0.01 0.92 
Chrysene 120 J 0.001 0.12 
Dibenzo(a,h)anthracene 680 u 1 28.5 
Indeno( 1 ,2,3-cd)pyrene 680 u 0.1 1.9 
BEQ 136.24 

0385002201 Benzo( a)anthracene 700 u 0.1 3.05 
Benzo(a)pyrene 700 u 20.5 
Benzo(b )fluoranthene 700 u 0.1 2.15 
Benzo(k)fluoranthene 700 u 0.01 0.19 
Chrysene 73 J 0.001 0.073 
Di benzo( a,h )anthracene 700 u 28.5 
Indeno( 1 ,2,3-cd)pyrene 700 u 0.1 1.9 
BEQ 56.363 

038S002702 Benzo( a)anthracene 680 u 0.1 3.05 
Benzo( a)pyrene 680 u 20.5 
Benzo(b )fluoranthene 680 u 0.1 2.15 
Benzo(k)fluoranthene 110 J 0.01 1.1 
Chrysene 70 J 0.001 0.07 
Di benzo( a, h )anthracene 680 u 28.5 
Indeno(1,2,3-cd)pyrene 680 u 0.1 1.9 
BEQ 57.27 

038S002901 Benzo(a)anthracene 120 J 0.1 12 
Benzo( a)pyrene 200 J 200 
Benzo(b )fluoranthene 370 J 0.1 37 



Table 10-9 
BEQ Concentrations per Sample Location 

Site 38 - Building 7I Area 
N AS Pensacola 

Reported Adjusted (a) 
Result Concentration 

Sample ID Chemical (J..tg/kg) VQUAL TEF (J..tg/kg) 

Benzo(k )tl uoranthene 290 J 0.01 2.9 
Chrysene 110 J 0.()()1 0.11 
Dibenzo(a,h)anthracene 180 J 180 
Indeno(1 ,2,3-cd)pyrene 190 J 0.1 19 
BEQ 45I.OI 

038S00310I Benzo(a)anthracene 340 u O.I 3.05 
Benzo(a)pyrene 340 u I 20.5 
Benzo(b )fluoranthene 48 J 0.1 4.8 
Benzo(k)tl uoranthene 340 u 0.01 0.19 
Chrysene 340 u 0.001 0~0175· 

Dibenzo( a,h)anthraceoe 340 u I 28.5 
Indeno( 1 ,2,3-cd)pyrene 340 u 0.1 1.9 
BEQ 58.9575 

038S00320I Benzo(a)anthracene 480 J 0.1 48 
Benzo(a)pyrene 690 J 690 
Benzo(b )fluoranthene 580 J 0.1 58 
Benzo(k)fluoranthene 720 J 0.01 7.2 
Chrysene 540 J 0.001 0.54 
Dibenzo(a,h)anthracene 230 J 230 
lndeno(l ,2,3-cd)pyrene 570 J O.I 57 
BEQ 1090.74 

038S00330I Benzo(a)anthracene 360 u 0.1 3.05 
Benzo(a)pyrene 41 J I 41 
Benzo(b )tluoranthene 45 J 0.1 4.5 
Benzo(k)tluoranthene 360 u 0.01 0.19 
Chrysene 360 u O.OOI 0.0175 
Di benzo( a, h )anthracene 360 u I 28.5 
lndeno(l ,2,3-cd)pyrene 38 J 0.1 3.8 
BEQ 81.0575 

'·' 



Sample ID 

038S003401 

Notes: 
(a) 

BEQ 
VQUAL 
TEF 
1 
u 

~g/kg 

mg/kg 

= 

Table 10-9 
BEQ Concentrations per Sample Location 

Site 38- Building 71 Area 
NAS Pensacola 

Reported 
Result 

Chemical (~g/kg) VQUAL TEF 

Benzo( a )anthracene 110 1 0.1 
Benzo(a)pyrene 150 1 I 

Benzo(b )fluoranthene 160 1 0.1 
Benzo(k)fluoranthene 710 u 0.01 
Chrysene 120 1 0.001 
Dibenzo(a,h)anthracene 710 u 1 
Indeno( I ,2,3-cd)pyrene 710 u 0.1 
BEQ 

Adjusted (a) 

Concentration 
(!lglkg) 

11 

150 
16 

0.19 
0.12 
28.5 
1.9 

207.71 

= As discussed in Section 10.2.4, the lesser of one-half the lowest hit and one-hal[ 
the SQL was the concentration assumed to be present, unless no BEQ compounds 
were detected at a given location; the adjusted value equals the reported or 
assumed concentration times the TEF. 

= Benzo(a)pyrene equivalent 
= Validation qualifier 
= Toxicity equivalence factor 
= The associated numerical value is an estimated quantity. 
= The material was analyzed for, but not detected; the associated value is the lesser of 

one half of the sample quantitation limit, or one half of the lowest detected concentration. 
= micrograms per kilogram 
= milligrams per kilogram 



Table 10-10 
Chemicals Present in Site Samples 

Building 71 - Organics in Groundwater (pgiL) 

Frequency of I Range of Range of Residential Number 
,, Chemical Detection Detection Mean Nondetects RBC Notes over RBC COI'C'! 

,·. 

I, I, 1-Trichloroethane 6 I 18 o.64- •no 134.5 5- 100 790 a,n y 

I, 1-Dichlorocthane 6/ 18 1.2- 640 121.2 5- 100 810 a,n y 

I, 1-Dichloroethene I I 18 42 42 5 ")00 0,044 a,c y 

I ,2-Dichlorobenzene 2 I 18 5-9 7 5- 15 270 a,n 

I ,2-Dichloroethane I I 18 2 2 . f_ j(J() .·· .. ·· 0.12 a,c h 

I ,2-Dichloroethene (total) 3 I 15 2- 14 6 3- 100 55 a,n y 

I ,4-Dichlorobenzene I I 18 
&:j:2·,·.· 

1);7 0;44 a,c h 

2 A-Dimethyl phenol I I 18 2 2 10- 110 730 a,n 

2-nutanone (MEK) t/18 34 34 '·t.900. a,n 

2- Methylnaphthalene 3/18 2- 14 8.7 10- 110 1,500 a,n 

4-Methylphenol (p-Cresol) I I IS iso. >.···• a,n 

Acenaphthene I I 18 10- 110 2,200 a,n 

Acetone II 18 :i,rt 

nromomethane I I 18 3 3 5- 100 8.7 a,n h 

Chlorobenzene 2/18 ·xt~.i ........ 39 > li,n 2 y 

Chloroethane I I 18 8 8 5- 100 8,600 a,n 

Chloroform 2/18 6)24 IS 5-100 >. <i.t5 a,c 2 y 

Ethylbenzene 
/_1 

3 I 18 I- 22 8.7 5- 100 1,300 a,n 

Naphthalene 3/18 1.0 ~ 44 29.8 10- 3~0 1,500. a,n 

Phenanthrene I I 18 3.7 3.7 10- 110 1,100 a,n 



Chemical 

Phenol 

Tctrachlorocthene 

Toluene 

Trichloroethene 

Vinyl chloride 

Xylene (Total) 

bis(2-Ethylhexyl)pbthalate 
(BEHP) 

trans-1,2-Dichloroethene 

Notes: 
!lg!L = micrograms per liter 

Frequency or 
Detection 

1118 

5 I 18 

I I 18 

5 I 18 

2 I 18 

3/15 

3 118 

I I 3 

Table 10-10 
Chemicals Present In Site Samples 

Building 71 - Organics In Groundwater (JLgiL) 

Range or Range or 
Detection Mean Nondetects 

: . 9 

0.8- 33 8.1 5- 100 

3 3 5- 100 

I -53 12.4 5- 100 

it- 12 il.5 1; ioo 

2-3 2.7 10- 100 

I - 3 

0.74 0.7 5-5. 

a 
b 

= Screening concentration based on residential groundwater ingestion from June 3, 1996 Region Ill RBC tables 
= Excluded from area-wide assessment due to low detection frequency; included in point risk estimates 
= Carcinogen 

Residential 
RBC Notes 

a,n 

a,c 

750 a,n 

1.6 a.c 

0.019 a,c 

12,000 a,n 

a,c 

120 a,n 

Number 
over RBC 

4 

2 

11 

RBC 
core 
y 

= Noncarcinogen; comparison was made to one-tenth this concentraion, in accordance with Supplemental Guidance to RAGS, Bulletin I, Data Collection and Evaluation 
= Risk-based concentration 
= Chemical of potential concern 
= Yes. the chemical is considered a COPC 

COI'C'! 

y 

y 

y 



Table 10-11 
Chemicals Present In Site Samples 

Building 71 -- lnorganics In Groundwater {.ug/L) 

Frequency or Range or Range of. Residential Number over Number over 
,' Chemical Detection Detection Mean Nondetects RBC Notes RBC BG BG COI'C'! 

30.9 - 11,400 
··:·.:.:::::::::::::::. :·::-:.-:·.::::·: 37.6&r : 

: '~;~/ 4 ·:·.···••./ 3,883 Aluminum 18/ 18 3;016 4 y 

Antimony I I 18 25 25 14-35 15 a,n 30.2 

Arsenic 121 18 2.1- 102 IM 2" 30 (),~f ... 12 2.8 II y 

Boron 221 39 0- 152 39.6 I- 47.2 3,300 a,n NO 

Cadmium 3 /18 3- II 7.9 2- 5 HL a,ri ·· 3 3.4 2 y 

Calcium 18 I 18 12-72,500 34,900 ONE b NIA 17,560 13 

Chromium 15.1 18 4-326 62. j ~ 30.3. ISO 2 35 6 y 

Co halt 5 I 18 3 - 5.1 3.8 2- 10 2,200 a,n 4.1 

Copper 15/18 6.1 - 319 14.1 5- to toSfu. ·•· .. · a.~\ i 16.2 10 y 

Iron 161 18 1.2- 17,600 4,754 0.05 -6,390 11,000 a,b,n II 1,708 8 

Lcac.J 15 I 18 2.8 - 362 1()6.2 :2- to \ ONE d NIA 1.6 15 y 

Magnesium 18 I 18 16-117,000 11,051 ONE b NIA 2,873 12 

Manganese 16118 16.7- 174 60.3 45.7- 87;2 s4Cl a.n 5 22 14 y 

Mercury I /18 0.33 0.3 0.2- 0.58 II a,n 0.2 

Molybdenum 2 I 3 22- 31 26.5 10- 10 180 a,ri ·. 2 ND 

Nickel 2 I 18 10- 15.9 13 8-25.8 730 a,n 39.9 
: ... 

9,225 b 
.. 

Potassium 17 /18 21 - 72,800 3,640- 3.640 ONE N/A 12,168 2 

Selenium 5 I 18 2- 5 2.9 I- 40 180 a,n 3.9 

Soc.Jium 18/ 18 350 • 538,000 47,171 ONE tb N/A 18,345 4 

Struntium 3 I 3 140- 1.100 480 22,000 a,n ND 



Frequency or Range or 
Chemical Detection Detection 

Thallium 1/18 2 

Titanium 3/3 14. 140 

Vanadium 17/18 3. 230 

Ynrium 2/3 23. 52 

Zinc 16/18 5.6' 1,230 

Zirconium 3 I 3 

Notes: 
= micrograms per liter 

Table 10-ll 
Chemicals Present In Site Samples 

Building 71 -· lnorganlcs In Groundwater (tlg/L) 

Range of" Residential 
Mean Non detects RBC Notes 

2 2 ~ iOO 2.9 

83.7 ONE N/A 

48.9 3-3 260 .. · a;n 

37.5 10. 10 ONE NIA 

296;3 5 ~.10 11,000 

ONE N/A 

I' giL 
a 
b 

= Screening concentration based on residential groundwater ingestion from June 3, 1996 Region Ill RBC tables 
= Essential nutrient 
= Carcinogen 
= Screening based on 15 J..tg/L lead in groundwater 

Number over 
RBC 

N/A 

5 

N/A 

N/A 

BG 

3.6 

ND 

9.6 

ND 

153.2 

ND 

Number over 
BG 

13 

7 

n 
RBC 
BG 
core 
ONE 
NIA 
ND 

= Noncarcinogen; comparison was made to one-tenth this concentraion, in accordance with Supplemental Guidance to RAGS, Bulletin I, Data Collection ancl Evaluation 
= Risk-based concentration 

y 

= Background concentration 
= Chemical of potential concern 
= Does not exist 
= Not Applicable 
= Not determined due to lack of information 
= Yes, the chemical is considered a COPC 

' ' 

COI'C? 

y 

y 



Table 10- 12 
COPCSummary 

Site 38 - Building 71 Area 
NAS Pensacola 

Chemical COPC in Surface Soil? COPC in Groundwater 

1, 1, 1-Trichloroethane No Yes 
1, 1-Dichloroethane No Yes 
1, 1-Dichloroethene No Yes 
1 ,2-Dichlorothane No Yes 
1 ,2-Dichloroethene (total) Yes Yes 
1 ,4-Dichlorobenzene No Yes 
Aluminum Yes Yes 
Antimony Yes No 
Aroclor-1254 Yes No 
Arsenic Yes Yes 
BEQ Yes No 
Bromo methane No Yes 
Cadmium Yes Yes 
Chlorobenzene No Yes 
Chloroform No Yes 
Chromium Yes Yes 
Copper Yes Yes 
gamma-Chlordane Yes No 
Lead No Yes 
Manganese Yes Yes 
Tetrachloroethene No Yes 
Trichloroethene No Yes 
Vanadium No Yes 
Vinyl Chloride No Yes 
Zinc No Yes 

Notes: 
COPC = Chemical of potential concern 
BEQ = Benzo(a)pyrene equivalent 



Table 10-13 
Unpaved Soil Locations 

Site 38 
NAS Pensacola 

Sample Designations 
038SOTOI 
038SOT02 
038SOT03 
03850T04 
03850T06 
03850T07 
038SOTIO 
03850Tll 
038SOT12 
03850Tl5 
038SOT16 
03850Tl7 
038SOT18 
038SOT23 
038501'25 
03850T31 
03850T34 
03850T35 
03850T36 
03850T37 
03850026 
03850035 
03850037 



COPC 

Aluminum 
Antimony 
Aroclor 1254 
Arsenic 
BEQ 
Cadmium 
Chromium 
Copper 
1 ,2-Dichloroethene 
gamma-Chlordane 
Manganese 

Notes: 
COPC 
n 
MEAN 
SD 
H-stat 

UCL 
MAX 
EPC 
mg/kg 

Table 10-14 
Statistical Analysis of COPCs in Surface Soil 

Site 38 - Building 71 Area 
NAS Pensacola 

Natural Log Transformed uct MAX 
n Mean SD H-stat (mg/kg) (mg/kg) EPC 

35 69.236 1.896 3.603 9936.7 21200 9936.7 
35 0.731 0.386 1.839 2.53 3.8 2.53 
34 -3.736 1.223 2.680 0.089 16 0.089 
35 -0.406 1.069 2.484 1.861 3.9 1.861 
14 4.8502 0.9289 2.686 0.393 1.09 0.393 
35 -0.396 1.043 2.453 1.799 18.6 1.799 
35 2.35 1.750 3.390 134.11 713 134.11 
35 2.453 1.659 3.262 116.48 5340 116.48 
32 -7.315 1.049 2.478 0.0018 0.056 0.0018 
32 -6.757 1.172 2.632 0.004 0.63 0.004 
35 1.929 1.159 3.170 58.33 337 58.33 

= Chemical of potential concern 
= Number of samples analyzed 
= Arithmetic mean of the log transformed data 
= Standard deviation 
= "H" statistic from Gilbert 1987' cuboidal interpolation was used to determine the value in 

accordance with USEPA Supplemental Guidance to RAGS, Calculating the Concentration Term 
= 95th percentile upper confidence level mean 
= Maximum reported concentration 
= Exposure point concentration 
= milligrams per kilograms 

UCL used 
UCL used 
UCL used 
UCLused 
UCL used 
UCL used 
UCLused 
UCL used 
UCL used 
UCLused 
UCLused 



Table 10-15 
Summary Risk Estimates for All Exposure Pathways 

Building 71 Area - Site 38 
NAS Pensacola 

Site Resident Site Worker 

Adult Child LWA Adult 

Medium and Exposure Pathway m m ILCR m ILCR 

Soil - Incidental Ingestion 0.05 0.45 9E-06 0.02 1E-06 
Soil - Dermal Contact 0.013 0.043 3E-06 0.01 1E-06 

Sum of Soil Pathway 0.06 0.490 1.E-05 0.026 2.E-06 

Groundwater - Ingestion 12.9 30.2 3.E-03 4.60 7.E-04 
Groundwater - Inhalation of VOCs 0.6 1.4 2.E-04 0.22 5.E-05 

Sum of Groundwater Pathway 13.6 31.6 3.E-03 4.8 8.E-04 

Sum of Soil and Groundwater Pathways 13.6 32.1 3.E-03 4.8 8.E-04 

Notes: 
LWA = Lifetime weighted average 
HI = Hazard index 
ILCR = Incremental lifetime excess cancer risk 

Site Trespasser 

Adolescent 

m ILCR 

0.01 3E-07 
0.003 1E-07 
0.014 4.E-07 

NA NA 
NA NA 
NA NA 

0.014 4.E-07 



Chemical 

Aluminum 
Antimony 
Aroclor 1254 
Arsenic 
BEQ 
Cadmium 
Chromium 
Copper 
1 ,2-Dichloroethene 
gamma-Chlordane 
Manganese1 

Cumulative HI or ILCR: 
Notes: 
LWA 
EPC 
RID 
SF 
HQ 
ILCR 
HI 
mg/L 
mg/kg-day 
kg-day/mg 

Table 10-16 
Hazard Quotients and Incremental Lifetime Cancer Risks 

Incidental Soil Ingestion 
Site 38 - Building 71 Area 

NAS Pensacola 

EPC Oral RfD Oral SF 
(mg/kg) mglkg-day kg-day/mg 

9936.7 1 NA 
2.53 0.0004 NA 

0.0891 0.00002 2 
1.861 0.0003 1.5 
0.392 NA 7.3 
1.799 0.0005 NA 

134.11 1 NA 
116.48 0.04 NA 

0.00184 0.009 NA 
0.004 0.00006 1.3 
58.33 0.047 NA 

= Lifetime weighted average 
= Exposure point concentration 
= Reference Dose 
= Slope factor 
= Hazard quotient 

Adult 

HQ 

0.014 
0.0087 
0.006 

0.0085 
NA 

0.0049 
0.00018 
0.004 

0.00000028 
0.000091 
0.00170 

0.05 

= Incremental lifetime excess cancer risk 
= Hazard Index 
= milligrams per liter 
= milligrams per kilogram per day 
= kilograms per day per milligram 

Site Resident 
Child 

HQ 

0.127 
0.081 
0.057 
0.079 
NA 

0.046 
0.0017 
0.037 

0.000003 
0.00085 

0.016 

0.4 

LWA 

ILCR 

NA 
NA 

2.8E-07 
4.4E-06 
4.5E-06 

NA 
NA 
NA 
NA 

8.2E-09 
NA 

9E-06 

Site Worker 
Adult 

HQ ILCR 

0.0049 NA 
0.0031 NA 
0.0022 3.1E-08 
0.003 4.9E-07 
NA 5.0E-07 

0.0018 NA 
0.000066 NA 

0.0014 NA 
0.00000010 NA 

0.000033 9.1E-10 
0.0006 NA 

0.02 1E-06 

1The manganese reference dose of 0.023 mg/kg-day recommended by FDEP would double the manganese hazard quotient shown. 

Site Trespasser 
Adolescent 

HQ ILCR 

0.0031 NA 
0.002 NA 

0.0014 8.1E-09 
0.002 1.3E-07 

NA 1.3E-07 
0.0011 NA 

0.000043 NA 
0.00092 NA 

0.00000006 NA 
0.000021 2.4E-10 
0.00039 NA 

0.01 3E-07 



Chemical 

Aluminum 
Antimony 
Aroclor 1254 
Arsenic 
BEQ 
Cadmium 
Chromium 
Copper 
1,2-Dichloroethene 
gamma-Chlordane 
Manganese1 

Cumulative HI or ILCR: 

Notes: 
LWA 
EPC 
RID 
SF 
HQ 
ILCR 
HI 
mg/L 
mglkg-day 
kg-day/mg 

EPC Dermal RID 
(mglkg) mglkg-day 

9936.7 0.2 
2.53 0.0001 

0.0891 0.00001 
1.861 0.00006 
0.392 NA 
1.799 0.0001 

134.11 0.2 
116.48 0.01 

Table 10-17 
Hazard Quotients and Incremental Lifetime Cancer Risks 

Dermal Contact with Surface Soil 
Site 38 - Building 71 Area 

NAS Pensacola 

Site Resident 
Adult Child LWA 

Dermal SF 
kg-day/mg HQ HQ ILCR 

NA 0.0028 0.009 NA 
NA 0.00142 0.0047 NA 
4 0.005 0.0165 1.3E-07 

7.5 0.00174 0.0057 4.9E-07 
14.6 NA NA 2.0E-06 
NA 0.0010 0.0033 NA 
NA 3.8E-05 0.00012 NA 
NA 0.00065 0.0022 NA 

Site Worker 
Adult 

HQ ILCR 

0.00199 NA 
0.00101 NA 
0.0036 5.1E-08 

0.00124 2.0E-07 
NA 8.2E-07 

0.00072 NA 
0.000027 NA 
0.00047 NA 

0.002 0.01 NA 0.00000010 0.00000034 NA 0.000000074 NA 
0.004 0.00003 2.6 0.0000749 0.00025 3.7E-09 0.000053 1.5E-09 
58.33 0.009 NA 0.00036 0.0012 NA 0.00026 NA 

0.013 0.043 3E-06 O.ot 1E-06 

= Lifetime weighted average 
= Exposure point concentration 
= Reference Dose 
= Slope factor 
= Hazard quotient 
= Incremental lifetime excess cancer risk 
= Hazard Index 
= milligrams per liter 
= milligrams per kilogram per day 
= kilograms per day per milligram 

1The manganese reference dose of 0.023 mg/kg-day recommended by FDEP would double the manganese hazard quotient shown. 

Site Trespasser 
Adolescent 

HQ ILCR 

0.00065 NA 
0.0003 NA 

0.00116 6.6E-09 
0.0004 2.6E-08 

NA 1.1E-07 
0.00023 NA 

0.0000087 NA 
0.00015 NA 

0.000000024 NA 
0.0000173 1.9E-10 
0.00008 NA 

0.003 IE-07 



Table 10-18 
Hazard Quotients and Incremental Lifetime Cancer Risks 

Ingestion of Groundwater 
Site 38 - Building 71 Area 

NAS Pensacola 

Site Resident Site Worker 
Adult Child LWA Adult 

EPC Oral RID Oral SF 
Chemical (mg/q mg/kg-da;r: kg-da;r:/mg HQ HQ ILCR HQ ILCR 
1,1,1-Trichloroethane 0.77 0.035 NA 0.60 1.41 NA 0.21 NA 
1,1-Dichloroethane 0.64 0.1 NA 0.18 0.41 NA 0.06 NA 
1,1-Dichloroethene 0.042 0.009 0.6 0.13 0.30 3.8E-04 0.05 8.8E-05 
1,2-Dichloroethene (total) 0.014 0.009 NA 0.04 0.10 NA 0.02 NA 
Aluminum 11.4 1 NA 0.31 0.73 NA 0.11 NA 
Arsenic 0.102 0.0003 l.5 9.32 21.73 2.3E-03 3.31 5.3E-04 
Cadmium 0.011 0.0005 NA 0.60 1.41 NA 0.21 NA 
Chlorobenzene 0.0052 0.02 NA 0.0071 0.0166 NA 0.0025 NA 
Chloroform 0.024 0.01 0.0061 0.0658 0.1534 2.2E-06 0.0234 5.1E-07 
Chromium 0.326 1 NA 0.01 0.02 NA 0.003 NA 
Copper 0.319 0.0371 NA 0.24 0.55 NA 0.08 NA 

Manganese 1 0.174 0.047 NA 0.10 0.24 NA 0.04 NA 
Tetrachloroethene 0.033 0.01 0.052 0.09 0.21 2.6E-05 0.03 6.0E-06 
Trichloroethene 0.053 0.006 0.011 0.24 0.56 8.7E-06 0.09 2.0E-06 
Vanadium 0.23 0.007 NA 0.90 2.10 NA 0.32 NA 
Vinyl chloride 0.012 NA 1.9 NA NA 3.4E-04 NA 8.0E-05 
Zinc 1.23 0.3 NA 0.11 0.26 NA 0.04 NA 

Cumulative ill or ILCR: 12.9 30.2 3.0E-03 4.6 7.1E-04 
Notes: 
LWA = Lifetime weighted average 
EPC = Exposure point concentration 
RID = Reference Dose 
SF = Slope factor 
HQ = Hazard quotient 
ILCR = Incremental lifetime excess cancer risk 
HI = Hazard Index 
mg/L = milligrams per liter 
mg/kg-day = milligrams per kilogram per day 
kg-day/mg = kilograms per day per milligram 

1The manganese reference dose of 0.023 mg/kg-day recommended by FDEP would double the manganese hazard quotient shown 
in this table. 



Table 10-19 
Hazard Quotients and Incremental Lifetime Cancer Risks 

Inhalation of Groundwater 
Site 38 - Building 71 Area 

NAS Pensacola 

Site Resident Site Worker 
Adult Child LWA Adult 

EPC Inhalation RID Inhalation SF 
Chemical (mg/L) mg/kg-da~ kg-da~/mg HQ HQ ILCR HQ ILCR 

1 , 1 , 1-Trichloroethane 0.77 0.286 NA 0.07 0.17 NA O.o3 NA 
1 , 1-Dichloroethane 0.64 0.143 NA 0.12 0.29 NA 0.04 NA 
1 ,1-Dichloroethene 0.042 0.009 0.175 0.13 0.30 l.lE-04 0.05 2.6E-05 
1 ,2-Dichloroethene (total) 0.014 0.009 0.091 0.04 0.10 1.9E-05 0.02 4.4E-06 
Aluminum 11.4 NA NA NA NA NA NA NA 
Arsenic 0.102 NA NA NA NA NA NA NA 
Cadmium 0.011 NA NA NA NA NA NA NA 
Chlorobenzene 0.0052 NA NA NA NA NA NA NA 
Chloroform 0.024 NA 0.0805 NA NA 2.9E-05 NA 6.7E-06 
Chromium 0.326 NA NA NA NA NA NA NA 
Copper 0.319 NA NA NA NA NA NA NA 
Manganese 0.174 NA NA NA NA NA NA NA 
Tetrachloroethene 0.033 0.01 0.00203 NA NA l.OE-06 NA 2.3E-07 
Trichloroethene 0.053 0.006 0.006 0.24 0.56 4.7E-06 0.09 1.1E-06 
Vanadium 0.23 NA NA NA NA NA NA NA 
Vinyl chloride 0.012 NA 0.3 NA NA 5.4E-05 NA 1.3E-05 
Zinc 1.23 NA NA NA NA NA NA NA 

Cumulative HI or ILCR: 0.6 1.4 2.2E-04 0.2 5.1E-05 

Notes: 
LWA = Lifetime weighted average 
EPC = Exposure point concentration 
RID = Reference Dose 
SF = Slope factor 
HQ = Hazard quotient 
ILCR = Incremental lifetime excess cancer risk 
HI = Hazard Index 
mg/L = miiligrams per liter 
mg/kg-day = miiligrams per kilogram per day 
kg-day/mg = kilograms per day per milligram 



Table 10-20 
LEAD MODEL Version 0.99d 

AIRCONCENTRATION: 0.100 ugPb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) Lung Abs. (%) 
0-1 1.0 2.0 32.0 
1-2 2.0 3.0 32.0 
2-3 3.0 5.0 32.0 
3-4 4.0 5.0 32.0 
4-5 4.0 5.0 32.0 
5-6 4.0 7.0 32.0 
6-7 4.0 7.0 32.0 

DIET: DEFAULT 

DRINKING WATER Cone: 106.20 ug Pb/L 
WATER Consumption: DEFAULT 

SOIL&DUST: 
Soil: constant cone. 
Dust: constant cone. 

Age Soil (ug Pb/g) 
0-1 74.3 
1-2 74.3 
2-3 74.3 
3-4 74.3 
4-5 74.3 
5-6 74.3 
6-7 74.3 

House Dust (ug Pb/g) 
74.3 
74.3 
74.3 
74.3 
74.3 
74.3 
74.3 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pb/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 ug Pb/dL 



Table 10-20 
LEAD MODEL Version 0.99d 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Blood Level Total Uptake Soil+Dust Uptake 
YEAR (ug/dL) (ug/day) (ug/day) 

----------- ------------ ------------
0.5-1: 7.0 13.15 1.63 

1-2: 10.1 25.75 2.39 
2-3: 10.0 27.51 2.44 
3-4: 9.8 28.53 2.50 
4-5: 9.5 29.30 1.89 
S-6: 9.3 30.95 1.72 
6-7: 8.9 31.87 1.64 

Diet Uptake Water Uptake Paint Uptake Air Uptake 
YEAR (ug/day) (ug/day) (ug/day) (ug/day) 

----------- ------------ ------------ --------
0.5-1: 2.37 9.12 0.00 0.02 

1-2: 2.29 21.04 0.00 0.03 
2-3: 2.63 22.38 0.00 0.06 
3-4: 2.59 23.37 0.00 0.07 
4-5: 2.55 24.79 0.00 0.07 
5-6: 2.72 26.42 0.00 0.09 
6-7: 3.03 27.11 0.00 0.09 



coc 
Aluminum 

Arsenic 

BEQ 

1 , 1 , 1-Trichloroethane 

1, 1-Dichloroethane 

1 , 1-Dichloroethene 

1 ,2-Dichloroethene .(total) 

Cadmium 

Chloroform 

Copper 

Lead 

Manganese 

Tetrachloroethene 

Trichloroethene 

Vanadium 

Vinyl chloride 

Zinc 

Notes: 

HQ (adult) 

c 

c 

c 

c,d 

c,d 

c 

c 

c 

c,d 

c 

c 

Table 10-21 
COC Summary 

Building 71 - Site 38 
NAS Pensacola 

Residential Scenario 

HQ (child) 

a,c 

c 

c,d 

c,d 

c,d 

c,d 

c 

c 

c 

c 

c 

c 

c,d 

c 

c 

ILCR (LWA) 

a,c 

a,b 

c,d 

d 

c,d 

c,d 

a = Identified as a COC for the surface soil ingestion exposure pathway 
b = Identified as a COC for the dermal contact with surface soil exposure pathway. 
c = Identified as a COC for the groundwater ingestion exposure pathway. 

Worker Scenario 

HQ 

c 

ILCR 

c 

c 

c 

c,d 

c,d 

c,d 

c;d 

c 

c,d 

c 

c,d 

d = Identified as a COC for the inhalation of chemicals in groundwater exposure pathway. 

Trespasser Scenario 

HQ ILCR 



Table 10-22 
Surface SoU Rt.k and Hazard Estimates per Sample Location 

Site 38 - BuDding 71 Area 
NAS Pensacola 

Site Resident Site Trespasur Site Worker 

•' Percent Percent 

Reported LWA Child Adolescent Adult Contribution Contribution 
Sample Concentration to Industrial to lndu.t rial 

COPC Designation (milks! V!;!UAL D..CR liQ D..CR ng D..CR ng U.CR m 

1,2-Dichloroethene (totnl) 036S080C02 0.01 u 
Aluminum (AI) 036S080C02 292 4.00E-03 1.11 E-04 2.01E-04 5 590~ 
Antimony (Sb) 036S080C02 2.2 u 
Aroclor-1254 036S080C02 0.034 u 
Aroenic (As) 036SOBOC02 1.3 3.40E-06 5.94E-02 J.06E-07 1.65E-03 4.BOE-07 2.99E-03 100 000${ S2.96H 
Cndmium (Cd) 036S080C02 0.47 u 
Chromium (Cr) 036S080C02 2.1 2.88E-05 B.01E-07 1.45E-06 0.040~ 

Copper (Cu) 036SOBOC02 8 2.74E-03 7.63E-05 1.3BE-04 3.829% 
Mnnganese (Mn) 036S080C02 18.6 5.43E-03 1.51E-04 2.73E-04 7.577% 
gamma-Chlordnne 036S080C02 0.0018 u 
Sum ILCR/IU: 3.40E-06 7.16E-02 1.06E-07 1.99E-03 4.BOE-07 3.60E-03 

I, 2-Dichloroethenc (to!JII) 0365080502 0.011 u 
Aluminum (AI) 0365080502 1100 t.S1E-02 4.20E-04 7.59E-04 0. 767${ 
Antimony (Sb) 0365080502 2.7 J 9.26E-02 2.58E-03 4.66E-03 4.708% 
Aroclor-1254 036S080S02 0.034 u 
Arsenic (As) 036S080S02 0.47 J t.23E-06 2.1SE-02 3.84£-08 5.98£-04 1.74£-07 1.08E-03 100.000% 1.093% 
Cadmium (Cd) 0365080502 0.42 u 
Chromium (Cr) 036S080S02 3.4 4.66£-05 1.30£-06 2.35E-06 0.002% 
Copper (Cu) 036S080S02 5340 1.83£+00 5.09£-02 9.21E-02 93.119% 
Manganese (Mn) 036S080S02 20.9 6.10E-03 1.70£-04 3.07£-04 0.310% 
gammo-Chlord ane 036S080S02 0.0018 u 
Sum D..CR/IU: 1.23£-06 1.97£+00 3.84£-08 5.47£-02 1.74£-07 9.89£-02 

1,2-Dichloroethene (to!JII) 036S081C02 0.01 u 
Aluminum (AI) 036S081C02 1920 2.63E-02 7.32E-04 1.32E-03 34.23411' 
Antimony (Sb) 036S081C02 2.1 u 
Aroclor-1254 036S081C02 0.034 u 
Arsenic (As) 036S081C02 0.72 ! 1.88E-06 3.29E-02 5.89E-08 9.16E-04 2.66E-07 1.66E-03 I 00.00011' 42.79211' 
Cadmium (Cd) 036S081C02 0.45 u 
Chromium (Cr) 036S081C02 12.3 1.69£-04 4.69£-06 8.48E-06 0.219)! 
Copper (Cu) 036S081C02 17.6 6.03£-03 1.68E-04 3.04E-04 7.845 'l 
Manganese (Mn) 036S081C02 39.3 1.15E-02 3.19E-04 S.77E-04 14 9091'1 
grunma-ChlordRne '.'1 036S081C02 0.0018 u 
Sum ILCR/IU: 1.88E-06 7.69£-02 5.89E-08 2.14£-03 2.66£-07 3.87E-03 

1,2-Dichloroethene (IolBI) 036S081S03 0.009 u 
Aluminum (AI) 036S08JS03 14 J t.92E-04 5.34E-06 9.66E-06 16.88411' 

Antimony (Sb) 0365081503 2.6 u 
Aroclor-1254 0365081503 0.033 u 
Arsenic (Ao) 0365081503 0.21 u 
Cadmium (Cd) 036S081S03 0.56 u 



Tobie 10-22 
Surface Soli Risk and IIH7.ard Estimates per Sample Location 

Site 38- Building 71 Area 
NAS Pensacola 

Sile Resident Site Trespa.rser Site Worker 

Percent Percent 
•' Reported LWA Child Adolescent Adrdt Contribution Contribution 

Sample Concentration , to lnduotrial to lndu.triol 
COPC ne..tsnatlon cm1/ksJ V!lUAL ILCR H!l ILCR Hg ILCR ag ILCR m 
Chromium (Cr) 036S081S03 1.1 1 I..~IIE-05 4.20E-07 7.59E-07 1.327% 
Copper (Cu) 036S081S03 2.5 1 8.57E-04 2.38E-05 4.31E-05 15.315% 
Manganeae (Mn) 036S081S03 0.25 1 7.29E-05 2.03E-06 3.67E-06 6.415% 
ganuna-Chlonlane 036S081S03 0.0017 u 
Sum ILCR/ID: 1.14E-03 3.16E-05 5.12E-OS 

I. 2· Dichloroethene (lotnl) 036S081W02 0.01 u 
Aluminum (AI) 036S081W02 44.7 6.13E-04 1.71E-05 3.08E-05 30.020% 
Antimony (Sb) 036S081W02 2.5 u 
Aroclor-1254 036S081W02 0.033 u 
Arsenic (Aa) 036S081W02 0.17 u 
Cndmium (Cd) 036S081W02 0.54 u 
Chromium (Cr) 036S081W02 0.54 u 
Copper (Cu) 036S081W02 1.7 1 S.83E-04 1.62E-OS 2.93E-05 28.542% 
Mangnneae (Mn) 036S081W02 2.9 8.46E-04 2.35E-05 4.26E-05 41.438% 
ganuna-Chlonlane 036S081W02 0.0017 u 
Sum ILCRIID: 2.04E-03 5.68E-05 1.03E-04 

1,2-Dichloroethene (tollll) 038S000102 0.011 u 
Aluminum (AI) 0388000102 13500 1.85E-01 5.15E-03 9.31E-03 51.418% 
Antimony (Sb) 0388000102 6.4 u 
Aroclor-1254 0388000102 0.035 u 
Arsenic (Aa) 038S000102 1.6 4.18E-06 7.31E-02 (.31E-07 2.03E-03 5.91E-07 3.68E-03 32.278% 20.313% 
SEQ 038S000102 0.3684 6.10E-06 2.21E-07 1.24E-06 67.722% 
Cadmium (Cd) 038$000102 1.1 u 
Chromium (Cr) 038S000!02 22.1 3.03E-04 8.43E-06 I.S2E-05 0.084% 
Copper (Cu) 038S000102 9.2 3.!5E-03 8.77E-05 t.S9E-04 0.876% 
Manganeae (Mn) 038S000102 337 9.83E-02 2.74E-03 4.95E-03 27.309% 
ganuna-Chlonlane 0388000102 0.0018 u 
Sum ILCR/10: 1.03E-05 3.60E-01 3.52E-07 1.00E-02 !.83E-06 I.B!E-02 

1,2-Dichloroethene (total) 0388000301 0.01 u 
Aluminum (AI) 038S000301 121 1.66E-03 4.62E-05 8.35E-05 2. 739% 
Antimony (Sb) 038S000301 6.2 u 
Aroclor-1254 " 038S00030! 0.034 u 
Arsenic (As) 038S000301 1.2 3.13E·06 5.48E-02 9.81E-08 t.S3E-03 4.43E-07 2.76E-03 100.000% 90.552% 
Codmium (Cd) 038S000301 I u 
Chromium (Cr) 0388000301 3.7 5.07E-05 1.41E-O& 2.55E·06 0.084% 
Copper (Cu) 038S00030! 10.6 3.63E·03 1.01E-04 1.83E-04 5.999% 
Manganeae (Mn) 038S000301 1.3 3.79E-04 1.06E-OS · 1.9!E-OS 0.626% 

ganuna-Chlonlane 038S000301 0.0017 u 
Sum ILCR/ID1 3.13E-06 6.06E-02 9.81E·OB 1.69E-03 4.43E-07 3.05E-03 



Table 10-22 
Surface SoU Rhk and Hazard Eot!mate• per Sample Loutlon 

Site 38 - BuUdlna 71 Area 
NAS Penaacola 

Site Resident Site Tre!passer Site Worker ,, 
Percent Pen.·enf 

Reported LWA Clrild Adolescent Adrdt Contribution Contrlhutlon 
Sample Concentration / to Industrial to lndmrtrlol 

COPC Derrl1natlon !milk~) V~UAL fLCR ug ILCR ug ILCR ug UXR III 

I ,2-Dichloroethene (totnl) 0385000402 0.012 u 
Aluminum (AI) 0385000402 339 4.65E-03 1.29E-04 2.34E-04 38.253~ 

Antimony (5b) 0385000402 6.1 u 
Aroclor-1254 038$000402 0.034 u 
Anenic (A•) 0385000402 0.51 u 
Cadmium (Cd) 0385000402 I u 
Chromium (Cr) 0385000402 4.7 6.44E-05 1.79E-06 3.24E-06 0.530% 
Copper (Cu) 0385000402 21.7 7.44E-03 2.07E-04 3.74E-04 61.216% 
Manganese (Mn) 0385000402 5.1 u 
ganuna-Chlordane 0385000402 0.0017 u 
Sum lLCR/Illr 1.22E-02 3.38E-04 6.!1E-04 

I ,2-Dichloroethene (totnl) 0385000501 0.011 u 
Aluminum (AI) 038SOOOS01 661 9.06E-03 2.S2E-04 4.56E-04 39.065% 
Antimony (Sb) 038SOOOS01 6.6 u 
Aroclor-1254 0385000501 0.036 u 
Anenic (Aa) 038S000501 1.6 u 
Cadmium (Cd) 038SOOOS01 1.1 u 
Chromium (Cr) 038SOOOS01 10 t.37E-04 3.81E-06 6.90E-06 0.591% 
Copper (Cu) 0385000501 30.8 1.06E-02 2.94E-04 5.31E-04 45.501% 
Manganese (Mn) 038SOOOS01 11.8 3.44E-03 9.S8E-05 t. 73E-04 14.838% 
ganuna-Chlordane 038S000501 0.0019 u 
SumlLCR/Ill: 2.32E-02 6.46E-04 1.17E-03 

I ,2-Dichloroethene (totnl) 0385000701 0.056 9.40E-05 2.98E-06 6.16E-06 0.053% 
Aluminum (AI) 038S000701 BOO t.IOE-02 3.0SE-04 5.52E-04 4.702% 
Antimony (Sb) 038S000701 3.2 u 
Aroclor-1254 038S000701 0.035 u 
Arsenic (A•) 038S000701 2.4 6.27E-06 I.IOE-01 1.96E-07 3.05E-03 8.87E-07 5.52E-OJ 74.680% 47018~ 

BEQ 038S000701 0.0893 1.48E-06 5.37E-08 3.01 E-07 25.32011 
Cndmium (Cd) 0385000701 3.4 9.32E-02 2.59E-03 4 69E-03 39.965~ 

Chromium (Cr) 0385000701 28.6 3.92E-04 1.09E-05 1.97E-05 0.168% 
Copper (Cu) 0385000701 31.6 I.OBE-02 3.01E-04 5.45E-04 4 643% 
Manganese (Mn) 0385000701 27.6 8.05E-03 2.24E-04 4.0SE-04 3.451 ~ 
gnmma-Chlordane 0385000701 0.0018 u 
Sum lLCR/Ill: 7. 75E-06 2.33E-OI 2.SOE-07 6.49E-03 1.19E-06 1.17E-02 

I, 2-Dichloroethene (totnl) 0385000801 0.01 u 
Aluminum (AI) 0385000801 139 1.91E-03 5.30E-05 9.59E-05 44.898% 

Antimony (Sb) 038SOOOBOI 3.1 u 
Aroclor-1254 038S000801 0.034 u 
Arsenic (A•) 038S000801 0.41 u 
BEQ 038S000801 0.0583 9.65E-07 J.SOE-08 1.96E-07 100.000~ 



Table 10-22 
Surface Soli Rhk and Hazard Eotlmates per Sample Loutlon 

Site 38 - BuDding 71 Area 
NAS Pensacola 

Siu Resident Site Trespasser Sito Worker 

" 
Percent PerrA!nt 

Reported LWA Child Adolucent Adult Contribution Contribution 
Sample Concentration , to Industrial to Industrial 

COPC Deeleatlon !ml'"s! V~UAL ILCR H~ ILCR H~ ILCR H~ ILCR m 
Cadmium (Cd) 038S000801 0.51 u 
Chromium (Cr) 038S000801 2.4 3.29E-OS 9.16E-07 1.66E-06 0.175% 
Copper (Cu) 038S000801 4.6 J.SBE-03 4.39E-OS 7.93E-OS 37.146% 
Mongane.ee (Mn) 038S000801 2.S 7.29E-04 2.03E-OS 3.67E-OS 17.181% 
s•mma-Cblordane 038S000801 0.0018 u 
Sum n..CRIIDt 9.6SE-07 4.2SE-03 3.SOE-08 1.18E-04 1.96E-07 2.14E-04 

I ,2-Dichloroethene (total) 038S000901 0.021 3.52E-05 1.12E-06 2.31E-06 0.143% 
Aluminum (AI) 038S000901 132 1.81E-03 5.04E-05 9.11E-05 5.616% 
Antimony (Sb) 038S000901 3.1 u 
Aroclor-1254 038S000901 0.033 u 
Arsenic (Aa) 038S000901 0.52 1.36E-06 2.38E-02 4.25E-08 6.61E-04 1.92E-07 1.20E-03 100.000% 73.741% 
Cadmium (Cd) 038S000901 0.51 u 
Chromium (Cr) 038S000901 6.9 9.46E-05 2.63E-06 4.76E-06 0.294% 
Copper (Cu) 038S000901 19 6.SIE-03 1.81£-04 3.28£-04 20.208% 
Mangone.ee (Mn) 038S000901 9.6 u 
gamma-Chlordane 038S000901 0.0017 u 
Sum n..CR/ID: I .36E-06 3.22E-02 4.2SE-08 8.97£-04 1.92E-07 1.62E-03 

I ,2-Dichloroethene (total) 038SOOIOOI 0.054 u 
Aluminum (AI) 038SOOIOOI 435 5.96E-03 1.66£-04 3.00E-04 4.901% 
Antimony (Sb) 038S001001 3.2 u 
Aroclor-1254 038SOOIOOI 0.035 u 
Anenic (Aa) 038SOOIOOI 1.2 u 
BEQ 038SOOIOOI 0.064 1.06E-06 3.8SE-08 2.16E-07 100.000% 
Cadmium (Cd) 038S001001 4 I.IOE-01 3.05£-03 5.52E-03 90.136% 
Chromium (Cr) 038SOOIOOI 103 1.41£-03 3.93£-05 7.11E-05 1.160% 
Copper (Cu) 038SOOIOOI 13.5 4.63£-03 1.29£-04 2.33E-04 3.803% 
Manganese (Mn) 038SOOIOOI 9.5 u 
gamma-Chlordane 038SOOIOOI 0.0018 u 
Sumn..CRIID: 1.06E-06 1.22E-OI 3.85E-08 3.39E-03 2.16E-07 6.12E-03 

I ,2-Dichloroethene (total) 038SOOIIOI 0.01 u 
Aluminum (AI) 038SOOIIOI 71.2 9.76E-04 2.72E-05 4.91E-05 88.337% 
Antimony (Sb) 038SOOIIOI 3.1 u 
Aroclor-1254 038SOOIIOI 0.034 u 
Anenic (As) 038SOOIIOI 0.21 u 
Cadmium (Cd) 038SOOIIOI 0.52 u 
Chromium (Cr) 038SOOIIOI 9.4 1.29£-04 3.59£-06 6.48E-06 11.663 ~ 

Copper (Cu) 038SOOIIOI I u 
Mangane.ee (Mn) 038SOOIIOI 0.87 u 
gamma-Chlordane 038SOOIIOI 0.0018 u 
Sum ILCRIID: I.IIE-03 3.07E-05 S.S6E-OS 



Table 10-22 
Surface Soli Risk and Hazard &tlmat"' per Sample Loc.atlon 

Site 38 • Bulldlnl! 71 Area 
NAS Pen~~&cola 

Site Resident Site Trespasser Site Worker 
,, Percent Percent 

Reported LWA. Child A.d<>lescent A.d!dt Contribution Contribution 
Sample Concentration , to Indu.trlal to Indu.trlal 

COPC Deelsnatlon !milks! vguAL U..CR ug U..CR H~ U..CR ug U..CR 10 

1,2-Dichloroethene (total) 038SOOI201 0.01 u 
Aluminum (AI) 038SOOI201 305 4.18E-03 1.16E-04 2.10E-04 4.348% 
Antimony (Sb) 038$001201 6.1 u 
Aroclor-1254 038SOOI201 0.034 u 
Anenie (Aa) 038$001201 0.81 J 2.12E-06 3.70E-02 6.62E-08 1.03E-03 2.99E-07 1.86E-03 100.000% 38.488% 
Cadmium (Cd) 038SOOI201 1.8 4.94E-02 1.37E-03 2.48E-03 51.317% 
Chromium (Cr) 038$001201 80.2 I.IOE-03 3.06E-OS S.53E-05 1.143% 
Copper (Cu) 038S001201 13.2 4.S3E-03 1.26E-04 2.28E-04 4. 704% 
Manganese (Mn) 038S001201 4.8 u 
gamma-Chlordane 038S001201 0.0017 u 
Sumll..CRIW: 2.12E-06 9.62E-02 6.62E-08 2.68E-03 2.99E-07 4.84E-03 

1,2-Dichloroethene (total) 038$001301 0.001 1.68E-06 S.32E-08 I.IOE-07 0.002% 
Aluminum (AI) 038SOOI301 148 2.03E-03 S.6SE-OS 1.02E-04 1.583% 
Antimony (Sb) 038$001301 6.2 u 
Aroclor-1254 038$001301 0.034 u 
Arsenic (Aa) 038S001301 0.72 1.88E-06 3.29E-02 5.89E-08 9.16E-04 2.66E-07 1.66E-03 100.000% 25.678% 
Cadmium (Cd) 038$001301 2.9 7.9SE-02 2.21E-03 4.00E-03 62.055% 
Chromium (Cr) 038S001301 713 9.78E-03 2.72E-04 4.92E-04 7.628% 
Copper (Cu) 038SOOI301 9.8 3.36E-03 9.3SE-OS 1.69E-04 2.621% 
Manganese (Mn) 038$001301 1.9 S.S4E-04 1.S4E-OS 2.79E-OS 0.433% 
gamma-Chlordane 038S001301 0.0017 u 
Sumll..CR/ill• 1.88E-06 1.28E-OI 5.89E-08 3.57E-03 2.66E-07 6.45E-03 

I ,2-Dichloroethene (total) 038SOOI401 0.001 u 
Aluminum (AI) 038S001401 784 I.OBE-02 2.99E-04 S.41E-04 1.597% 
Antimony (Sb) 038S001401 3.2 u 
Aroclor-1254 038S001401 0.035 u 
Anenic (As) 038SOOI401 1.9 4.96E-06 8.68E-02 I.S5E-07 2.42E-03 7.02E-07 4.37E-03 57.094% 12.900% 
BEQ 038SOOI401 0.1567 2.59E-06 9.42E-08 S.28E-07 42.906% 
Cadmium (Cd) 038SOOI401 18.6 S.IOE-01 1.42E-02 2.57E-02 75.770~ 

Chromium (Cr) 038SOOI401 665 9.12E-03 2.S4E-04 4.59E-04 1.354% 
Copper (Cu) 038SOOI401 ISS S.31E-02 1.48E-03 2.67E-03 7.893% 

Manganese (Mn) 038SOOI401 11.2 3.27E-03 9.09E-OS 1.64E-04 0.485% 

gamma-Chlordane 038S001401 0.0018 u 
Sum U..CR/10: 7 .56E-06 6.73E-OI 2.49E-07 1.87E-O~ 1.23E-06 3.39E-02 

1,2-Dichloroethene (totRI) 038S001501 0.011 u 
Aluminum (AI) 038SOOISOI 450 6.17E-03 I. 72E-04 · 3.10E-04 9 946~ 

Antimony (Sb) 038SOOISOI 3.2 u 
Aroclor-1254 038SOOIS0t O.D35 u 
Arsenic (As) 038SOOISOI 0.28 7.31 E-07 1.28E-02 2.29E-08 3.56E-04 I.OJE-07 6.44E-04 100.000% 20.629~ 



Table 10-22 
Surface Soli Risk and Hazard Estimate• per Sample Location 

Site 38 ·Building 71 Area 
NAS Pensacola 

Silt Resident Silt TresptiSser Silt Worker 

II Percent Percent 
Reported LWA Child Atloluctnt Adrdt Contribution Contribution 

Sample Concentration to lnduotrial to lnduotrlol 
core Deotsnatlon !ma'kll vguAL ILCR H~ ILCR Hg ILCR Hg ILCR m 
Cadmium (Cd) 0385002501 0.95 u 
Chromium (Cr) 0385002501 7 9.60E-05 2.67E-06 4.83E-06 2.090% 
Copper (Cu) 038S002501 3 1.03E-03 2.86E-05 5.17E-OS 22.392% 
Manganeae (Mn) 038S002501 7 2.04E-03 5.68E-05 1.03E-04 44.461% 
gamma-Chlordane 038S002501 0.0018 u 
Sum ILCR/ID1 4.59E-03 1.28E-04 2.31E-04 

1,2-Dichloroethene (total) 0385002702 0.01 u 
Aluminum (AI) 038S002702 81 l.ltE-03 3.09E-05 5.59E-OS 13.398% 
Antimony (Sb) 038S002702 6 u 
Aroclor-1254 0385002702 0.034 u 
Anenic (As) 0385002702 0.38 u 
BEQ 038S002702 0.0573 9.49E-07 3.44E-08 1.93E-07 100.000% 
Cadmium (Cd) 0385002702 I u 
Chromium (Cr) 0385002702 6 8.23E-OS 2.29E-06 4.14E-06 0.992% 
Copper (Cu) 038S002702 19 6.51E-03 1.81E·04 3.28E-04 78.570% 
Manganeae (Mn) 038S002702 2 5.84E-04 1.62E-OS 2.94E-05 7.039% 
gamma-Chlordane 038S002702 0.0018 u 
Sum ILCRIID1 9.49E-07 8.29E-03 3.44E-08 2.31E-04 1.93E-07 4.17E-04 

I ,2-Dichloroethene (total) 038S002901 0.01 u 
Aluminum (AI) 038S002901 1540 2.11E-02 5.87E-04 1.06E-03 15.522% 
Antimony (Sb) 038S002901 6 u 
Aroclor-1254 0385002901 0.034 u 
Anenic (As) 038S002901 I 2.61E-06 4.57E-02 8.17E-08 1.27E-03 3.70E-07 2.30E-03 19.571% 33.598% 
BEQ 038S002901 0.451 7.47E-06 2.71E-07 I.S2E-06 80.429% 
Cadmium (Cd) 038S002901 2 5.48E-02 I.SJE-03 2.76E-03 40.317% 
Chromium (Cr) 038S002901 IS 2.06E-04 5.72E-06 1.03E-OS 0.151% 
Copper (Cu) 038S002901 26 8.91E-03 2.48E·04 4.48E-04 6.552% 
Manganeae (Mn) 0385002901 18 5.25E-03 1.46E-04 2.64E-04 3.860% 
gamma-Chlordane 038S002901 0.0018 u 
Sum ILCRIID1 I.OIE-05 1.36E-OI 3.53E-07 3. 78E-03 1.89E-06 6.84E-03 

I ,2-Dichloroethene (total) 038S003001 0.01 u 
Aluminum (AI) / 038S003001 214 J 2.93E-03 8.16E-05 1.48E-04 67 0 769% 
Antimony (Sb) 038S003001 6.2 UJ 
Aroclor-1254 038S003001 0.034 u 
Arsenic (A•) 038S003001 0.4 UJ 
Cadmium (Cd) 038S003001 I u 
Chromium (Cr) 038S003001 2.1 J 2.88E-05 8.01E-07 . 1.45E-06 0.665% 
Copper (Cu) 038S003001 2.2 7.54E-04 2.10E-05 3. 79E-05 17.417% 
Manganeae (Mn) 038S003001 2.1 J 6.13E-04 1.70E-OS 3.08E-OS 14.149% 
gamma-Chlordane 038S003001 0.0017 u 



Tobie 10-22 
Surface SoU Rl•k Olld Hazard &otlmates per Sample Location 

Site 38- BuUdlnR 71 Area 
NAS Pensacola 

Site Re.rid•nt Site Trespns•er Site Worker 

" Pen:ent Pen:ent 
Reported LWA Child Adolescent Ad rut Contribution Contribution 

Sample Concentration to Industrial to lndu.trlal 
COPC De.ll!natlon jmltksl V!lUAL ll..CR H~ ILCR "!l ILCR ug ILCR Ill 
Sum lLCR/ID: 4.33E-03 1.20E-04 2.18E-04 

I ,2-Dichloroethene (totlll) 038S003101 0.01 u 
Aluminum (AI) 038S003101 207 J 2.84E-03 7.90E-OS 1.43E-04 21.436% 
Antimony (Sb) 0385003101 4.6 UJ 
Aroclor-1254 038S003!01 0.034 u 
Anenic (A•) 038S003101 0.38 u 
BEQ 038S003101 0.059 9.77E-07 3.55E-08 1.99E-07 100.000% 
Cndmium (Cd) 038S003101 0.77 u 
Chromium (Cr) 038S003!01 4.2 J 5.16E-05 1.60E-06 2.90E-06 0.435% 
Copper (Cu) 038S003101 27.2 9.32E-03 2.59E-04 4.69E-04 70.418% 
Mo.nganeoe (Mn) 0385003101 3.5 J 1.02E-03 2.84E-05 5.14E-05 7.712% 
gamma-Chlordane 038S003101 0.0018 u 
Sum ILCR/ID: 9. 77E-07 !.32E-02 3.55E-08 3.68E-04 1.99E-07 6.66E-04 

I, 2-Dichloroethene (total) 038S003201 0.011 u 
Aluminum (AI) 038S003201 858 1.18E-02 3.27E-04 5.92E-04 5.832% 
Antimony (Sb) 038S003201 6 u 
Aroclor-1254 0385003201 0.037 u 
Anenic (As) 0385003201 3 7.84E-06 1.37E-OI 2.45E-07 3.81E-03 l.l!E-06 6.90E-03 23.187% 67.970% 
BEQ 0385003201 1.0907 1.81E-05 6.55E-01 3.67E-06 76.813% 
Cadmium (Cd) 0385003201 I u 
Chromium (Cr) 0385003201 s 6.86E-05 1.91E-06 3.45E-06 0.034% 
Copper (Cu) 0385003201 131 4.49E-02 1.25E-03 2.26E-03 22.260% 
Mo.ngane•e (Mn) 0385003201 27 7.88E-03 2.19E-04 3.96E-04 3.905% 
gfUilma-Chlordane 0385003201 0.0019 u 
Sum ILCR/ID: 2.59E-05 2.02E-OI 9.01E-07 5.61E-03 4. 78E-06 1.01E-02 

1,2-Dichloroethene (totlll) 0385003301 0.011 u 
Aluminum (AI) 0385003301 21200 J 2.91E-Ol 8.09E-03 1.46E-02 56.046% 
Antimony (Sb) 0385003301 6.5 UJ 
Aroclor-1254 0385003301 0.036 u 
Arsenic (A•) 038S003301 3.9 1.02E-05 I. 78E-01 3.19E-07 4.96E-03 1.44E-06 8 .97E-03 84.070% 34.368 ~-
BEQ 038S003301 0.0811 1.34E-06 4.87E-08 2. 73E-07 15.930% 
Codmium (Cd) 038S003301 1.2 3.29E-02 9.16E-04 1.66E-03 6.345% 
Chromium (Cr) 0385003301 18.3 2.51E-04 6.98E-06 1.26E-05 0.048% 
Copper (Cu) 038S003301 22 7.54E-03 2.10E-~ 3. 79E-04 1.454% 
Mongo.nese (Mn) 0385003301 30.9 J 9.02E-03 2.51E- 4.54E-04 1.738% 
gamma-Chlordane 0385003301 0.0018 u 
Sum ILCR/Ill: I.ISE-05 5.19E-OI 3.68E-07 1.44E-02 • 1.71E-06 2.61E-02 

I ,2-Dichloroethene (totlll) 038S003401 0.011 u 
Aluminum (AI) 038S003401 19000 J 2.61E-Ol 7 .25E-03 I.JIE-02 68. 2381! 



Table 10-22 
Surface SoU Rhk and Hazard Eotlmates per Sample Location 

Site 38 - BuUdlng 71 Area 
NAS Pensacola 

Sit• Resident Site Tre$f!aster Site Worker 
Percent Percent 

Reported LWA Child Adoluecnt Adult Contribution Contribution 
Sample Concentration ' to lndu.trlal to lnduotrlnl 

COPC 1>e111nat.on ~ml/kl! V~UAL U..CR Hg U..CR Hg U..CR Hg U..CR 10 
Cadmium (Cd) 0385001SOI 1.4 3.84E-02 1.07E-03 1.93E-03 61.886% 
Chromium (Cr) 0385001SOI 17.S 2.40E-04 6.68E-06 1.21E-OS 0.387% 
Copper (Cu) 038500!SOI 9.2 3.15E-03 8.71E-OS I.S9E-04 5.083% 
Manganese (Mn) 0385001SOI 4.4 J.28E-03 3.S7E-OS 6.46E-OS 2.069% 
samma-Chlordane 0385001SO! 0.0018 u 
Sum ll..CRIID1 7.3!E-07 6.20E-02 2.29E-08 1.73E-03 1.03E-07 3.12E-03 

I, 2-Dichloroethene (total) 0385001601 0.011 u 
Aluminum (AI) 0385001601 9860 J.3SE-01 3.76E-03 6.80E-03 51.869% 
Antimony (5b) 0385001601 3.2 u 
Aroclor-12S4 0385001601 0.035 u 
Arsenic (As) 0385001601 2.2 5.1SE-06 I.OIE-01 1.80E-07 2.80E-03 8.13E-07 5.06E-03 100.000% 38.577% 
Cadmium (Cd) 0385001601 0.6 J.6SE-02 4.S8E-04 8.28E-04 6.313% 
Chromium (Cr) 0385001601 12.6 J. 73E-04 4.81E-06 8.69E-06 0.066% 
Copper (Cu) 0385001601 11.8 4.0SE-03 1.13E-04 2.03E-04 1.552% 
Manganese {Mn) 0385001601 14.5 4.23E-03 1.18E-04 2.13E-04 1.623% 
samma-Chlordane 0385001601 0.0018 u 
Sum U..CRIID: 5.15E-06 2.61E-OI I.SOE-07 7.2SE-03 8.13E-07 1.31E-02 

I ,2-Dichloroethene (total) 0385001701 O.oJ u 
Aluminum (AI) 0385001701 4220 S.79E-02 1.61E-03 2.91E-03 23.384% 
Antimony (Sb) 038500!701 3.1 u 
Aroclor-1254 0385001701 0.1 4.54E-07 8.2SE-02 1.65E-08 2.88E-03 9.23E-08 6.46E-03 19.889% 51.876% 
Arsenic (As) 038SOOJ701 I 2.6!E-06 4.S7E-02 8.17E-08 1.27E-03 3.70E-07 2.30E-03 . 79.671% 18.471% 
Cadmium (Cd) 0385001701 0.52 u 
Chromium (Cr) 0385001701 S3.4 7.32E-04 2.04E-OS 3.68E-05 0.296% 
Copper (Cu) 0385001701 9.6 3.29E-03 9.16E-OS 1.66E-04 1.330% 
Manganese (Mn) 038500!701 34.4 I.OOE-02 2.79E-04 S.OSE-04 4.056% 

Glllllma-Chlordane 0385001701 0.0034 J.OOE-08 9.3SE-04 3.64E-IO 3.27E-OS 2.04E-09 7.32E-05 0.440% 0.588% 
Sum U..CR/10: 3.08E-06 2.0!E-OI 9.86E-08 6.19E-03 4.64E-07 1.24E-02 

I ,2-Dichloroethene (totnl) 0385001801 0.01 u 
Aluminum (AI) 038500!80! 4180 5. 73E-02 I.S9E-03 2.88E-03 0. 274% 

Antimony (Sb) 0385001801 3.1 u 
Aroclor-1254 0385001801 16 J 7.26E-OS 1.32E+OI 2.63E-06 4.61E-01 1.48E-OS 1.03E+ 00 97.504% 98.062% 

Arsenic (As) 0385001801 0.42 u 
Cadmium (Cd) 0385001801 2.1 S.76E-02 1.60E-03 2.90E-03 0. 275 If 

Chromium (Cr) 0385001801 291 3.99E-03 I.IIE-041 2.01E-04 0.019% 

Copper (Cu) 0385001801 41.2 J.41E-02 3.93E-04 7.11 E-04 0.067% 

Manganese (Mn) 0385001801 11.7 3.41E-03 9.SOE-05 · 1.72E-04 0.016% 

samma-Chlordane 0385001801 0.63 J.86E-06 J. 73E-OI 6. 74E-08 6.0SE-03 3.78E-07 1.36E-02 2.496% 1.287% 

Sum U..CR/lD: 7 .44E-05 t.3SE+Ol 2.70E-06 4.71E-Ol 1.5 I E-05 1.05E+OO 



Table 10-22 
Surface Soli Rlsk and Hazard F...tlmates pet Sample Location 

Site 38 • Bulldlng 71 Area 
NAS Pensacola 

Site Resident Site Trerpasr•r Site Worker 

Percent Percent 

" Reported LWA Child Adafuc•nt Adult Contribution Contribution 
Sample Concentration to lndu!trlal to Indu!trlnl 

COPC Du11natlon jml/kl! V~UAL D.£R H~ D.£R "!l D.£R H~ ILCR m 
1,2-Dichloroethene (total) 038S001901 0.01 u 
Aluminum {AI) 038SOOI901 4S80 6.28E-02 1.7SE-03 3.16E-03 37.812% 
Antimony (Sb) 038S001901 3.1 u 
Aroclor-1254 038S001901 0.034 u 
Arsenic {As) 038S001901 1.9 4.96E-06 8.68E-02 I.SSE-07 2.42E-03 7.02E-07 4.37E-03 60.489% 52.28711 
BEQ 038S001901 0.1362 2.26E-06 8.18E-08 4.59E-07 39.511% 
Cadmium (Cd) 038S001901 0.52 u 
Chromium (Cr) 038S001901 6.6 9.05E-05 2.52E-06 4.55E-06 0.054% 
Copper (Cu) 038S001901 23.2 7.9SE-03 2.21E-04 4.00E-04 4.788% 
Manganese (Mn) 038S001901 28.8 8.40E-03 2.34E-04 4.23E-04 5.059% 
g1UT1111a-Chlordane 038S001901 0.0018 u 
Sum ILCR/ffi: 7.22E-06 1.66E-01 2.37E-07 4.62E-03 1.16E-06 8.36E-03 

1,2-Dich1oroethene (total) 038S002201 0.011 u 
Aluminum {AI) 038S002201 1000 1.37E-02 3.81E-04 6.90E-04 5.341% 
Antimony (Sb) 038S002201 3.8 1.30E-OI 3.62E-03 6.S5E-03 50.738 It 
Aroclor-1254 038S002201 O.oJS u 
Anenic (A•) 038S002201 1.6 4.18E-06 7.31E-02 1.31E-07 2.03E-03 5.91E-07 3.68E-03 75.689% 28.485% 
BEQ 038S002201 0.0564 9.34E-07 3.39E-08 !.90E-07 24.311% 
Cadmium {Cd) 038S002201 0.63 1.73E-02 4.81E-04 8.69E-04 6.730% 
Chromium {Cr) 038S002201 10.2 1.40E-04 3.89E-06 7.04E-06 0.054% 
Copper {Cu) 038S002201 6.5 2.23E-03 6.20E-05 1.12E-04 0 868% 
Manganese {Mn) 038S002201 68.5 2.00E-02 5.56E-04 !.OIE-03 7.784% 
g1UT1111a-Ch1ordane 038S002201 0.0018 u 
Sum ILCRIIU: 5 .II E-06 2.57E-01 1.65E-07 7.14E-03 7.81E-07 1.29E-02 

1,2-Dichloroethene (total) 038S002403 0.011 u 
Aluminum (AI) 038S002403 684 9.38E-03 2.61E-04 4.72E-04 60.615% 
Antimony {Sb) 038S002403 6 u 
Aroclor-1254 038S002403 0.037 u 
Anenic (As) 038S002403 0.88 u 
Cadmium (Cd) 038S002403 I u 
Chromium (Cr) 038S002403 4 5.48E-05 t.53E-06 2.76E-06 0.354% 
Copper {Cu) 038S002403 4 1.37E-03 3.81E-05 6.90E-05 8.862% 

Manganese {Mn) 038S002403 16 4.67E-03 1.30E-04 2.3SE-04 30.168% 

g111T1111a-Chlordane 038S002403 0.0019 u 
Sum ILCR/ffi: 1.55E-02 4.30E-04 7. 78E-04 

I ,2-Dichloroethene (total) 038S002501 0.01 u 
Aluminum {AI) 038S002501 104 1.43E-03 3.97E-05 · 7.17E-05 31.05111' 

Antimony (Sb) 038S002501 s u 
Aroclor-1254 038S002501 0.034 u 
Arsenic (As) 038S002501 0.37 u 



Table 10-22 
Surface SoU Rl•k and Huard F..tlmates per Sample Location 

Site 38- Building 71 Area 
NAS Pensacola 

Site Resident Site Trespasser Site Worker 

'• Percent Percent 
Reported LWA Child Adolescent Adrdt Contribution Contribution 

Sample Conrentratlnn to lnduotrlal to lnduotrlal 
core Deol1natlon jml/kl) V~UAL ILCR ng ILCR "!il ILCR H!;l ll..CR m 
Antimony (Sb) 038S003401 6.1 UJ 
Aroclor-1254 038S003401 0.036 u 
Arsenic (Ao) 038S003401 2.4 6.27E-06 I.IOE-01 1.96E-07 3.05E-03 8.87E-07 5.52E-03 55.911'!' 28.732% 
BEQ 038S003401 0.2077 3.44E-06 1.25E-07 6.99E-07 44.089'!' 
Cadmium (Cd) 0385003401 1 u 
Chromium (Cr) 038S003401 21.1 J 2.89E-04 8.05E-06 1.46E-05 0.076% 
Copper (Cu) 038S003401 6.6 2.26E-03 6.29E-05 1.14E-04 0.593'!' 
Manganese (Mn) 038S003401 30.9 J 9.02E-03 2.51E-04 4.54E-04 2.361% 
gamma-Chlordane 03SS003401 0.0018 u 
Sum ILCR/IUr 9.71 E-06 3.82E-OI 3.21E-07 1.06E-02 1.59E-06 1.92E-02 

BEQ 038S080S02 0.0742 1.23E-06 4.46E-08 2.50E-07 100.000% 
Sum ll..CR/IUr 1.23E-06 4.46E-08 2.50E-07 

Aluminum (AI) 038SOI1002 33 4.53E-04 1.26E-05 2.28E-05 0.730% 
Antimony (Sb) 038SOII002 3 u 
Aroclor-1254 038SOI1002 0.5 u 
Arsenic (Ao) 038SOJI002 3 u 
Cadmium (Cd) 038SOII002 2.2 6.03E-02 1.68E-03 3.04E-03 97.281% 
Chromium (Cr) 038S011002 20 2.74E-04 7.63E-06 1.38E-05 0.442% 
Copper (Cu) 038SOII002 2.8 9.60E-04 2.67E-05 4.83E-05 1.548% 
Manganese (Mn) 038SOII002 1 u 
Sum ll..CR/IU: 6.20E-02 1.73E-03 3.12E-03 

Aluminum (AI) 038SOS2301 930 1.28E-02 3.55E-04 6.42E-04 8.371% 
Antimony (Sb) 038SOS2301 3 u 
Aroclor-1254 038SOS2301 0.081 J 3.67E-07 6.68E-02 1.33E-08 2.33E-03 7.47E-08 5.23E-03 100.000% 68.254% 
Arsenic (Ao) 038SOS2301 3 u 
Cadmium (Cd) 038SOS2301 1.2 3.29E-02 9.16E-04 1.66E-03 21.602% 
Chromium (Cr) 038SOS2301 3 4.11E-05 1.14E-06 2.07E-06 0.027% 
Copper (Cu) 038SOS2301 4.1 1.41E-03 3.91E-05 7.07E-05 0.923% 
Manganese (Mn) 038SOS2301 4.3 1.25E-03 3.49E-OS 6.31E-05 0.823% 
Sum ll..CR/IU: 3.67E-07 I.ISE-01 1.33E-08 3.68E-03 7.47E-08 7.66E-03 

Alwninum (AI) 
,, 

038SOT0501 18 2.47E-04 6.87E-06 1.24E-05 100.000% 
Antimony (Sb) 038SOT0501 3 u 
Arsenic (A•) 038SOT0501 3 u 
Cadmium (Cd) 038SOT0501 o.s u 
Chromium (Cr) 038SOT0501 I u 
Copper (Cu) 038SOT0501 u 
Mangane•e (Mn) 038SOT0501 u 
Sum ll..CR/IUr 2.47E-04 6.87E-06 1.24E-05 



•' 

COPC 

Notes: 

COPC 
VQUAL 
LWA 
ILCR 
HQ 
HI 
mg/kg 
BEQ 
J 
u 

Table 10-22 
Surface SoU Rbk and Hazard Eotlmates per Sample Location 

Site 38 - BuUdlng 71 Area 

Sample 
Deslanatlon 

Reported 
Concentration 

(m1/k1) VQUAL 

2 Chemical of potential concern 
• Validation qualifier 
2 Ufetime weichted average 
~ lncremeniAI Ufetimo excess cancer risk 
• Hazard quotient 
a Hazard index 
= milligi'IUllJ per kilogram 
• Benzo(a)pyreno equivalent 

NAS Pensacola 

LWA Child 

ILCR HQ 

2 The usociated nwnorical value II on estimated quantity. 

SiU Trupa.rnr 

Adolucent 

ILCR HQ 

• The material wu analyzed for, but not detected; the uaociatod value is the lesser of 
one half of the sample quontitation limit, or one half of the lowest detected concentration. 

The man g.,... reference dose of 0. 023 mglq-day recommended by FDEP would double the manganese hazard quori<"• shown In !his lllble. 

SiU Worku 

Adrdt 

ILCR HQ 

Percent Percent 
Contribution Contrlbutlou 
to Induatrlal to Indwtrlal 

ILCR ID 



Table 10-23 
Groundwater Risk and Hazard F..tlmateo per Sample Location 

Site 38 - Building 71 Area 
NAS Penoacola 

Sitt Residtnt Sitt Worker 

,, Pe...,.,nt Pe...,.,nt 
Reported LWA Child Adrdt Contribution Contribution 

Sample Concentration to lnduotrlal to lnduotrlnl 
COPC 0eet1natlon !milL! vgUAL U,CR H!iJ U..CR Hg U..CR 10 

I , I, 1-Trichloroethane 0360RBOCOI 0.01 u 
I, 1-Dichloroethnne 0360R80COI 0.01 u 
I, 1-Dichloroethene 0360RBOCOI o.o1 u 
I ,2-Dichloroethane 0360RBOCOI 0.01 u 
I ,2-Dichloroethene (tolnl) 0360RBOCOI 0.01 u 
I ,4-Dichlorobenzene 0360R80COI 0.011 u 
Aluminum (AI) 0360R80COI 7.08 4.52E-Ol 6.92E-02 24.960% 
Arsenic (Aa) 0360R80COI 0.0043 ] 9.6IE-05 9.16E-OI 2.25E-OS 1.40E-OI 100.000% 50.531% 
Bromomethane 0360R80COI 0.01 u 
Cadmium (Cd) 0360RBOCOI 0.003 u 
Chlorobenzene 0360R80COI 0-01 u 
Chloroform 0360R80COI 0.01 u 
Chromium (Cr) 0360R80COI 0.0249 I.59E-03 2.44E-04 0.088% 
Copper (Cu) 0360RSOCOI 0.0623 9.95E-02 t.S2E-02 5.491% 
Manganese (Mn) 0360RBOCOI 0.0987 1.34E-01 2.0SE-02 7.403% 
Tetnchloroethene 0360R80COI 0.01 u 
T richloroethene 0360RBOCOI 0.01 u 
Vanadium (V) 0360R80COI 0.0192 ] I.7SE-01 2.68E-02 9.670% 
Vinyl chloride 0360R80C01 0.01 u 
Zinc (Zn) 0360RBOC01 0.158 3.37E-02 S.ISE-03 1.851% 
Sum U..CR!Hir 9.6IE-OS 1.81E+OO 2.2SE-OS 2.77E-OI 

I, I, 1-Trichloroethane 0360R81COI 0.01 u 
I, 1-Dichloroethane 0360R81COI o.o1 u 
I, 1-Dichloroethene 0360R81COI 0-01 u 
I, 2-Dichloroethane 0360R81COI 0.01 u 
I ,2-Dichloroethene (toiAI) 0360R81C01 0.01 u 
I ,4-Dichlorobenzene 0360R81COI 0.011 u 
Aluminum (AI) 0360RBICOI 1.16 7.41E-02 1.13E-02 10.981% 
Arsenic (Aa) 0360RBIC01 0.0021 ] 4.69E-05 4.47E-01 I.IOE-05 6.85E-02 100.000% 66.267% 
Bromomethane 0360RBICOI 0.01 u 
Cadmium (Cd) 0360R81COI 0.003 u 
Chlorobenzene 0360R81C01 0.01 u 
Chloroform Q360RBICOI 0.01 u 
Chromium (Cr) 0360R81COI 0.0064 4.09E-04 6.26E-05 0.061% 
Copper (Cu) 0360R81COI 0.0171 2 .73E-02 4.18E-03 4.047% 
Manganese (Mn) 0360RBICOI 0.0572 7.78E-02 1.19E-02 11.521% 
Tetrachlo roeth ene 0360R81C01 0.01 u 
Trichloroethene 0360R81C01 0.01 u 
Vanadium (V) 0360R81C01 0.0047 ] 4.29E-02 6.57E-03 6.356% 
Vinyl chloride 0360R81COI 0.01 u 
Zinc (Zn) 0360R81COI 0.0243 5.18E-03 7 .92E-04 0. 767% 



Table 10-23 
Groundwater Risk and Hazard Eotlmate. per Sample Location 

Site 38 ·Building 71 Area 
NAS Penoacola 

Site Residtnt Site Worker ,, 
Percent Percent 

Reported LWA Child AdrJt Contribution Contribution 
Sample Concentration to lnduOtrial to lndu!tlrial 

COPC 0eot1natlon !milL! VQUAL ILCR H~ O..CR II~ U..CR m 
Sum lLCR/ID: 4.69E-05 6.75E-OI J.IOE-05 J.03E-OI 

1,1,1-Trichloroethnnc 0380011001 0.0006 J.23E-03 1.88E-04 0.082% 
1,1-0ichloroethane 0380011001 0.005 u 
1,1-0ichloroethene 03800IIOOI 0.005 u 
1,2-0ichloroethane 0380011001 0.005 u 
1,4-0ichlorobenzcne 0380011001 0.005 u 
Alwninwn (AI) 0380011001 2.6 J.66E-OI 2.S4E-02 11.068% 
Arsenic (Ao) 0380011001 0.015 u 
Bromomethane 0380011001 0.005 u 
Cadmiwn (Cd) 0380011001 0.0025 u 
Chlorobenzene 0380011001 0.005 u 
Chloroform 0380011001 0.005 u 
Chromiwn (Cr) 0380011001 0.055 3.51E-03 5.38E-04 0.234% 
Copper (Cu) 0380011001 0.005 u 
Manganeae (Mn) 0380011001 0.03 4.08E-02 6.24E-03 2.717% 
Tetrachloroethene 0380011001 0.0008 J 6.44E-07 1.02E-02 J.51E-07 1.56E-03 100.000% 0.681% 
Trichloroethene 0380011001 0.005 u 
Vanadiwn {V) 0380011001 0.14 1.28E+OO 1.96E-Ol 85.138% 
Vinyl chloride 0380011001 0.001 u 
Zinc (Zn) 0380011001 0.0056 1.19E-03 1.83E-04 0.079% 
SumlLCR/ID: 6.44E-07 1.50E+OO \.51E-07 2.30E-Ol 

1,1,1· Trichloroethane 0380052301 0.005 u 
I, 1-0ichloroethane 03800S2301 0.0098 A 1.06E-02 1.63E-03 3.467% 
1,1-0ichloroethene 03800S2301 0.005 u 
I, 2-0ichloroethane 03800S2301 0.005 u 
1.4-0ichlorobenzene 03800S2301 0.0007 AJ 2.50E-07 1.95E-04 5.86E-08 2.99E-05 100.000% 0.064% 
Alwninwn (AI) 03800S2301 0.26 1.66E-02 2.54E-03 5.412% 
Arsenic (As) 03800S2301 0.03 u 
Bromomethane 03800S2301 0.005 u 
Cadmiwn (Cd) 03800S230I 0.005 u 
Chlorobenzene 03800S2301 0.0052 A 7.48E-02 1.14E-02 24.369% 
Chloroform 03800S2301 0.005 u 
Chromiwn (Cr{' 03800S2301 0.01 u 
Copper (Cu) 03800S2301 0.01 u 
Manganese (Mn) 03800S2301 0.023 3.13E-02 4. 79E-03 10.187% 
Tetrachloroethene 03800S2301 0.005 u 
Trichloroethene 0380052301 0.005 u 
Vanadiwn (V) 03800S2301 0.019 I. 73E-OI 2.65E-02 56.501% 
Vinyl chloride 0380052301 0.002 u 
Zinc (Zn) 0380052301 0.01 u 
Sum lLCR/ID: 2.50E-07 3.07E-OI 5 .86E-08 4. 70E-02 



Table 10-23 
Groundwater Risk and Hazard Eotlmates per Sample Location 

Site 38 - Building 71 Area 
NAS Pensacola 

Siu Resident Site Worker 
,, Percent Percent 

Reported LWA Child Adult Contribution Contribution 
Sample Concentration to Industrial to Industrial 

COPC Deelsnatlon !milL! V~UAL ILCR H~ ILCR H~ ILCR m 

I, I, 1-Trichloroethane 03800T0501 0.0024 J 4.92E-03 7.53E-04 0.211% 
I , 1-Dichloroethane 03800T0501 0.0012 J 1.30E-03 1.99E-04 0.056% 
I ,1-Dichloroethene 03800T0501 0.005 u 
I ,2-Dichloroethane 03800T0501 0.005 u 
I ,4-Dichlorobenzene 03800T0501 0.005 u 
Aluminum (AI) 03800TO.SOI 1.8 1.15E-OI 1.76E-02 4.932% 
Anenic (Aa) 03800T0501 0.03 u 
Bromomethane 03800T0501 0.005 u 
Cadmium (Cd) 03800TOSOI 0.0025 u 
Chlorobenzene 03800TOSOI o.oos u 
Chloroform 03800TOS01 o.oos u 
Chromium (Cr) 03800TOSOI 0.087 S.56E-03 8.51E-04 0.238% 
Copper (Cu) 03800TOSOI 0.005 u 
Mancaneae (Mn) 03800T0501 O.o2 2.72E-02 4.16E-03 1.166% 
Tetrachloroethene 03800T0501 0.0028 2.2SE-06 3.S8E-02 S.28E-07 S.48E-03 81.650% J.S3S% 
Trichloroethene 03800TOSOI 0.002 S.07E-07 4.26E-02 1.19E-07 6.52E-03 18.350% 1.827% 
Vanadium (V) 03800T0501 0.23 2.10E+OO 3.21E-Ol 90.035% 
Vinyl chloride 03800T0501 0.001 u 
Zinc (Zn) 03800T0501 0.005 u 
Sum ILCRIID: 2.76E-06 2.33E+OO 6.47E-07 3.S7E-01 

I, 1,1-Trichloroethane 0380010101 0.1 u 
I, 1-Dichloroethane 0380010101 0.1 u 
I, 1-Dichloroethene 0380010101 0.1 u 
1, 2-Dichloroethane 0380010101 0.1 u 
I ,2-Dichloroethene (total) 0380010101 0.1 u 
I ,4-Dichlorobenzene 0380010101 0.01 u 
Aluminum (AO 0380010101 1.41 J 9.01E-02 I.JBE-02 42.437% 
Anenic (AI) 0380010101 0.002 u 
Bromomethane 0380010101 0.~ u 
Cadmium (Cd) 0380010101 0.003 u 
Chlorobenzene 0380010101 0.1 u 
Chloroform 0380010101 0.1 u 
Chromium (Cr{ 0380010101 0.004 2.56E-04 3.91E-OS 0.120% 
Copper (Cu) 0380010101 0.0061 9.74E-03 1.49E-03 4.590% 
Manganeae (Mn) 0380010101 0.0431 S.86E-02 8.97E-03 27.600% 
Tetrachloroethene 0380010101 0.1 u 
Trichloroethene 0380010101 0.1 u 
Vanadium (V) 0380010101 o.ooss S.02E-02 7.68E-03 23.648% 
Vinyl chloride 0380010101 0.1 u 
Zinc (Zn) 0380010101 0.016 3.41E-03 S.22E-04 1.605% 
Sum ILCRIID: 2.12E-OI 3.25E-02 



Table 10-23 
Groundwater Rlok and Hazard Estlmatea per Sample Location 

Site 38 - Building 71 Area 
NAS Pensacola 

Site Residmt Sito Workor 
II 

Percent Percent 
Reported LWA Child Adrdt Contribution Contribution 

Sample Conuntratlon to lndu~rlal to lnduotrtal 
COPC Dee111natlon !mi/L! V~UAL ILCR H~ ILCR ~~~ ILCR 10 

I, I, 1-Trichloroethnne 0380010201 0.01 u 
I, 1-Dichloroethnne 0380010201 0.01 u 
I ,1-Dichloroethene 0380010201 0.01 u 
I ,2-Dichloroethane 0380010201 0.01 u 
I ,2-Dichloroethene (lotnl) 0380010201 0.01 u 
I ,4-Dichlorobenzene 0380010201 0.011 u 
Aluminum (AI) 0380010201 1.09 J 6.97E-02 1.07E-02 23.357% 
Anenic (Aa) 0380010201 0.002 u 
Bromomethane 0380010201 0.01 u 
Cadmium (Cd) 0380010201 0.003 u 
Chlorobenzene 0380010201 0.01 u 
Chloroform 0380010201 0.01 u 
Chromium (Cr) 0380010201 0.011 J 7.03E-04 1.08E-04 0.236% 
Copper (Cu) 0380010201 0.0125 2.00E-02 3.06E-03 6.696% 
Manganeae (Mn) 0380010201 0.038 J 5.17E-02 7.91E-03 I7.325% 
Tetnchloroethene 0380010201 0.01 u 
Trichioroethene 038001020I 0.01 u 
Vanadium (V) 0380010201 0.0138 1.26E-OI 1.93E-02 42.244% 
Vinyl chloride 0380010201 0.01 u 
Zinc (Zn) 0380010201 0.142 J 3.02E-02 4.63E-03 IO.I43% 
SumiLCRIJD: 2.98E-OI 4.56E-02 

I, I, 1-Trichloroethane 0380010301 0.01 u 
I, 1-Dichloroethane 038001030I 0.01 u 
I, 1-Dichioroethene 0380010301 0.01 u 
I ,2-Dichloroethane 0380010301 0.01 u 
I ,2-Dichioroethene (totnl) 038001030I O.OI u 
I ,4-0ichlorobenzene 038001030I 0.01 u 
Aluminum (AI) 0380010301 0.89S J S.72E-02 8.75E-03 I. 762% 
Anenic (Aa) 0380010301 0.0039 J 8.72E-05 8.3IE-OI 2.04E-OS 1.27E-OI IOO.OOO% 25.594% 
Bromomethane 0380010301 0.003 J 2.71E-01 4.I5E-02 8.349% 
Cadmium (Cd) 0380010301 0.003 u 
Chiorobenzene , 038001030I 0.01 u 
Chloroform / 0380010301 O.OI u 
Chromium (Cr) 0380010301 0.0706 4.SIE-03 6.90E-04 0.139% 
Copper (Cu) 0380010301 0.0085 1.36E-02 2.08E-03 0.4I8% 
Manganeae (Mn) 038001030I 0.0284 J 3.86E-02 S .91 E-03 1.190% 
Tetnchloroethene 038001030I 0.01 u 
Trichloroethene 038001030I O.OI u 
Vanadium (V) 0380010301 0.222 J 2.03E+00 3.IOE-OI 62.437% 
Vinyl chloride 0380010301 O.OI u 
Zinc (Zn) 038001030I O.OI7 3.62E-03 5.S4E-04 0.112% 



Table 10-23 
Groundwater Rhk and Hazard E..tlmates per Sample Location 

Site 38 - Bullding 71 Area 
NAS Pensacola 

Site Resident Site Worktr 

Percent Percent 
II 

Reported LWA Child Adult Contribution Contribution 
Sample Concentration to Industrial to lndu!llrlal 

COPC Deelsnatlon !maiL! V~UAL ILCR H~ ILCR H~ ILCR In 
Sum ILCR/10: 8.72E-05 3.25E+OO 2.04E-05 4.97E-01 

1 , I, I-Trichloroethane 03800SOIOI o.ot u 
I, I -Dichloroethane 03800SOIOI 0.01 u 
I ,1-Dichloroelhene 03800SOJOI 0.01 u 
I ,2-Dichloroethane 03800SOIOI 0.01 u 
I ,2-Dichloroelhene (tollll) 03800S0101 0.01 u 
I ,4-Dichlorobenzene 03800SOIOI 0.01 u 
Aluminum (AI) 03800SOIOI 6.42 4. IOE-01 6.28E-02 7.167% 
Anenic (AI) 03800SOIOI 0.0218 4.87E-04 4.64E+OO 1.14E-04 7.11E-OI 100.000% 81.116% 
Bromomelhane 03800SOIOI 0.01 u 
Cadmium (Cd) 03100SOIOI 0.003 u 
Chlorobenzene 03800SOJOI 0.01 u 
Chloroform 03800S0101 0.01 u 
Chromium (Cr) 03800SOIOI 0.0188 1.20E-03 1.84E-04 0.021% 
Copper (Cu) 03800SOIOI 0.0911 1.46E-01 2.23E-02 2.542% 
Manganese (Mn) 03800SOIOI 0.174 2.37E-OI 3.62E-02 4.1339(, 
Tetrachloroethene 03800SOIOI 0.01 u 
T richloroelhene 03800SOIOI 0.01 u 
Vanadium (V) 03800SOIOI 0.0159 1.45E-01 2.22E-02 2.536% 
Vinyl chloride 03800SOIOI 0.01 u 
Zinc (Zn) 03800S0101 0.668 1.42E-01 2.18E-02 2.486% 
SumiLCR/IDz 4.87E-04 5.12B+OO 1.14E-04 8.76E-OI 

1,1,1-T richloroelhane 03800S0201 0.02 u 
I ,1-Dichloroethane 03800S0201 0.044 4.78E-02 7.31E-03 1.501% 
I ,I-Dichloroethene 03800S0201 0,02 u 
1,2-Dichloroelhane 03100S0201 0.02 u 
I ,2-Dichloroelhene (to Ill I) 03800S0201 0.002 1 2.84E-02 4.35E-03 0.896% 
1.4-Dichlorobenzene 03800S0201 0.01 u 
Aluminum (AI) 03800S0201 1-.33 8.50E-02 t.30E-02 2.681% 
Anenic (As) 03800S0201 0.0108 2.41E-04 2.30E+OO 5.65£-05 3.52E-01 38.028% 12.551% 
Bromomethane 03800S0201 0.02 u 
Cadmium (Cd) 03800S0201 0.003 u 
Chlorobenzene /, 03800S0201 0.004 1 S. 75E-02 8.81 E-03 1.815% 
Chloroform 03800S0201 0.02 u 
Chromium (Cr) 03800S0201 0.0111 7.09E-04 1.09E-04 O.o22% 
Copper (Cu) 03800S0201 0.311 4.97E-OI 7.60E-02 15.670% 
Manganese (Mn) 03800S0201 0.0265 3.60E-02 5.51E-03 1.136% 
Tetrachloroelhene 03800S0201 0.02 u 
Trichloroelhene 03800S0201 0,02 u 
Vanadium (V) 03800S0201 0.0098 8.95E-02 1.37E-02 2.8229(, 
Vinyl chloride 03800S0201 0.012 3.93E-04 9.21E-05 61.972% 



Table 10-23 
Groundwater Rbk and Hazard Estimates per Sample Location 

Site 38- Bulldlng 71 Area 
NAS Pensacola 

Sile Resident Sit. Worker ,, 
Percent Percent 

Reported LWA C1Uld Adult Contribution Contribution 
Sample Concentration to lnduitrlal to Indu..trlal 

COPC Deo11natlon !milL! vguAL ILCR H~ ILCR Hg ILCR 10 
Zinc (Zn) 0380050201 0.133 2.83E-02 4.34E-03 0.894% 
Sum ILCR/10: 6.35E-04 3.17E+OO 1.49E-04 4.85E-01 

I, 1,1-Trichloroethane 03800S0301 0.01 u 
I, 1-Dichloroethane 03800S0301 0.01 u 
I, 1-Dichloroethene 03800S0301 0.01 u 
I ,2-Dichloroethane 03800S0301 0.01 u 
1,2-Dichloroethene (tolnl) 03800S0301 0.002 J 2.84E-02 4.35E-03 1.533% 
I ,4-Dichlorobenzene 03800S0301 0.011 u 
Aluminum (AI) 03800S0301 2.7 1.73E-OI 2.64E-02 9.3)0% 
Arsenic (Ao) 03800S0301 0.0057 1.27E-04 1.21E+OO 2.98E-05 1.86E-OI 99.802% 65.516% 
Bromomethane 03800S0301 0.01 u 
Cadmium (Cd) 03800S0301 0.003 u 
Chlorobenzene 03800S0301 0.01 u 
Chloroform 03800S0301 0.01 u 
Chromium (Cr) 03800S0301 0.0748 4.78E-03 7.32E-04 0.258% 
Copper (Cu) 03800S0301 0.0456 7.28E-02 !.IIE-02 3.931% 
Manganeoe (Mn) 03800S0301 0.0406 5.52E-02 8.45E-03 2.979% 
Telnlchloroethene 03800S0301 0.01 u 
Trichloroethene 03800S0301 0.001 J 2.53E-07 2.13E-02 5.93E-08 3.26E-03 0.198% 1.149% 
Vanadium (V) 03800S030t 0.012 !.IOE-01 1.68E-02 5.911% 
Vinyl chloride 03800S0301 0.01 u 
Zinc (Zn) 03800S0301 0.819 I. 74E-OI 2.67E-02 9.414% 
Sum ILCR/10: 1.28E-04 1.85E+OO 2.99E-05 2.84E-OI 

I, I ,1-Trichloroethane 03800S0401 0.01 u 
I, 1-Dichloroethane 03800S0401 0.018 u 
I , 1-D ichloroethene 03800S040t 0.01 u 
I ,2-Dichloroethane 03800S0401 0.01 u 
I ,2-Dichloroethene (tolnl) 03800S0401 0 . .003 u 
I ,4-Dichlorobenzene 03800S0401 0.11 u 
Aluminum (AI) 03800S0401 0.65.8 4.20E-02 6.44E-03 1.442% 
Arsenic (A.) 03800S0401 0.013 2.91E-04 2.77E+OO 6.81E-05 4.24E-01 100.000% 94.962% 
Bromomethane 03800S0401 0.01 u 
Cadmium (Cd) ', 03800S040t 0.002 u 
Chlorobenzene 03800S0401 0.001 u 
Chloroform 0380050401 0.01 u 
Chromium (Cr) 038GOS0401 0.003 u 
Copper (Cu) 03800S0401 0.012 1.92E-02 2.93E-03 0.657% 
Manganeoe (Mn) 03800S0401 0.041 5.51E-02 8.53E-03 1.912'if 
Tetnochloroethene 03800S0401 0.01 u 
Trichloroethene 03800S0401 0.01 u 
Vanadium (V) 03800S0401 0.003 2. 74E-02 4.19E-03 0 939% 



Table 10-23 
Groundwater Rl•k and Hazard Estlmnte• per Sample Location 

Site 38 • BuDding 71 Area 
NAS Penoacola 

Site Resident Site Worker 

Pen:ent Percent 
Reported LWA Child Adult Contribution Contribution 

Sample Concentration to Indwt,rfal to Indwtrlal 
COPC Destination !milL! V~UAL ILCR Hg ILCR H~ ILCR m 
Vinyl chloride 03800S0401 0.01 u 
Zino !Zn) 03800S0401 0.012 2.56E-03 3.91E-04 0.088% 
Sum lLCRIID: 2.91 E-04 2.92E+OO 6.81E-05 4.46E-Ol 

1,1,1-Trichloroethane 03800S0501 0.024 4.92E-02 7.53E-03 1.4479!i 
1,1-Dichloroethane 03800S0501 0.012 1.30E-02 1.99E-03 0.383% 
1,1-Dichloroethene 03800S0501 0.01 u 
1,2-Dichloroethane 03800SOSOI 0.01 u 
1,2-Dichloroethene (total) 03800S0501 0.01 u 
1,4-Dichlorobenzene 03800SOSOI 0.01 u 
Aluminum (AI) 03800SOSOI 3.21 2.05E-01 3.14E-02 6.035% 
Anoenic (As) 03800S0501 0.0073 1.63E-04 l.SSE+OO 3.82E-05 2.38E-Ol 99.2029!i 45.145% 
Bromomethane 03800SOSOI 0.01 u 
Cadmium (Cd) 03800SOS01 0.0097 1.24E+OO 1.90E-01 36.471% 
Chlorobenzene 03800S0501 0.01 u 
Chloroform 03800S0501 0.01 u 
Chromium (Cr) 03800SOSOI 0.0303 u 
Copper (Cu) 03800SOSOI 0.0324 S.ISE-02 7.92E-03 1.523 9fj 

Manganese (Mn) 03800SOSOI 0.0872 u 
Tetrachloroethene 03800SOSOI 0.001 1 8.05E-07 1.28E-02 1.89E-07 1.96E-03 0.489% 0.376% 
Trichloroethene 0380050501 0.002 1 5.07E-07 4.26E-02 1.19E-07 6.52E-03 0.308% 1.253% 
Vanadium (V) 03800S0501 0.0129 I.IBE-01 1.80E-02 3.464% 
Vinyl chloride 0380050501 0.01 u 
Zinc !Zn! 0380050501 0.527 1.12E-OI 1.72E-02 3.3029!i 
Sum ILCRIID: 1.64E-04 3.40E+OO 3.85E-05 5.20E-Ol 

1,1,1· Trichloroethane 03800S0601 O.Dl u 
1,1-Dichloroethane 03800$0601 0.01 u 
1,1· Dichloroethene 03800$0601 0.01 u 
1,2-Dichloroethane 03800$0601 0.01 u 
1,2-Dichloroethene (total) 03800$0601 0.01 u 
1,4-Dichlorobenzene 03800$0601 0.011 u 
Aluminum (AI) 03800$0601 0.0309 1.97E-03 3.02E-04 0.025% 
Anoenic (As) 

// 
03800$0601 0.0351 7.98E-04 7 .60E+OO 1.87E-04 1.16E+OO 100.000% 97.077% 

Bromomethane· 03800S0601 0.01 u 
Cadmium (Cd) 03800S0601 0.003 u 
Chlorobenzene 03HOOS0601 0.01 u 
Chloroform 03800$0601 0.01 u 
Chromium (Cr) 03800S0601 0.004 2.56E-04 3.91E-05 0.003% 
Copper (Cu) 0380050601 0.0061 9.74E-03 1.49E-03 0.1249£ 
Manganese (Mn) 0380050601 0.0978 J.JJE-01 2.04E-02 1.697% 

Tetrachloroethene 0380050601 0.01 u 
Trichloroethene 038GOS0601 0.01 u 

. ' 



Table 10-23 
Groundwater Rl•k and Hazard &Jtlmates per Sample Location 

Site 38- Bulld1nl! 71 Area 
NAS Pensacola 

Site Resident Site Worker 

Percent Percent ,, 
Reported LWA Child Adrtlt Contribution Contribution 

Sample Concentration to lndu.trlal to lndu!llrlal 
COPC Deolsnatlon !mstL! V~UAL lLCR H~ lLCR H~ lLCR m 
Vanadium (V) 03800S0601 0.0044 4.02E-02 6.15E-03 0.513% 
Vinyl chloride 03800S0601 0.01 u 
Zinc (Zn) 03800S0601 0.206 4.39E-02 6.72E-03 0.560% 
Sum lLCR/IU: 7.98E-04 7.83E+OO 1.87E-04 1.20E+OO 

I, I, 1-Trichloroethane 03800SIOOI 0.01 u 
I, 1-Dichloroethane 03800SIOOI 0.01 u 
I, 1-Dichloroethene 03800SIOOI 0.01 u 
I, 2-Dichloroethane 03800SIOOI 0.01 u 
I ,2-Dichloroethene (total) 03800SIOOI 0.01 u 
I ,4-Dichlorobenzene 03800SIOOI 0.01 u 
Aluminum (AI) 03800SIOOI 8.94 5.7lE-01 8.74E-02 9.145% 
Arsenic (As) 03800S1001 0.024 5.36E-04 5.11E+OO 1.26E-04 7.82E-01 100.000% 81.836% 
Bromomethane 03800SI001 0.01 u 
Cadmium (Cd) 03800S1001 0.002 u 
Chlorobenzene 03800S1001 0.01 u 
Chloroform 03800S1001 0.01 u 
Chromium (Cr) 03800S1001 0.03 1.92E-03 2.93E-04 0.031% 
Copper (Cu) 03800SIOOI 0.07 1.12E-OI 1.71E-02 1.790% 
Mancanese (Mn) 03800S1001 0.101 1.37E-01 2.10E-02 2.198% 
Tetnchloroethene 03800S1001 0.01 u 
Trichloroethene 03800SIOOI 0.01 u 
Vanadium (V) 03800SIOOI 0.033 3.01E-01 4.61E-02 4.822% 
Vinyl chloride 03800SIOOI 0.01 u 
Zinc (Zn) 03800SIOOI 0.052 t.IIE-02 1.70E-03 0.177% 
Sum lLCR/111: 5.36E-04 6.2SE+OO t.26E-04 9.56E-OI 

I, I, 1-Trichloroethnne 03800SIIOI 0.002 } 4.10E-03 6.27E-04 1.986% 
I, I -Dichloroethane 03800SIIOI 0.01 u 
I, 1-Dichloroethene 03800SIIOI 0.01 u 
I, 2-Dichloroethane 0380GSIIOI 0.01 u 
I ,2-Dichloroethene (lotnl) 03800SIIOI 0.01 u 
I ,4-Dichlorobenzene 03800SIIOI 0.01 u 
Aluminum (AI) 0380GSIIOI 0.991 6.33E-02 9.69E-03 30.685 'it 
Arsenic (As) / 03800SIIOI 0.002 UJ 
Bromomethnne 03800SIIOI 0.01 u 
Cadmium (Cd) 03800SIIOI 0.003 u 
Chlorobenzene 03800SIIOI 0.01 u I 

Chloroform 038GOSIIOI 0.006 1. 74E-06 7.67E-02 l.BIE-06 1.17E-02 100.000% 37.1569£ 
Chromium (Cr) 03800SIIOI 0.0228 1.46E-03 2.23E-04 0. 706% 

Copper (Cu) 03800SI101 0.0176 2.81E-02 4.30E-03 13.624% 
Manganese (Mn) 03800SIIOI 0.0167 2.27E-02 3.48E-03 11.002% 

Tetnchloroethene 03800SIIOI 0.01 u 



Table 10-23 
Groundwater Rlsk and Ilnzard &.llmates per Sample Location 

Site 38 • BuUdlng 71 Area 
NAS Pensacola 

Site Resident Sit. Worker 

Percent Percent 
I 
I Reported LWA C/Jild Adult Contribution Contribution 

Sample Concentration to lnduotrial to I.nduotrlal 
COPC Deol1natlon !msiL! vguAL ILCR ug ILCR HQ ILCR' m 
Trichloroethene 0380GSIIOI 0.01 u 
Vonodium (V) OJBOOSIIOI 0.003 u 
Vinyl chloride 0380051101 0.01 u 
Zinc (Zn) 03800Sll01 0.0469 9.99E-03 l.S3E-03 4.841% 
Sum ILCR/ID: 7.74E-06 2.06E-01 1.81£-06 3.16E-02 

I, I, 1-Trichloroethnne 0380051201 0.77 1.58E+OO 2.41E-OI 5.413% 
I, 1-DichloroethiUle 0380051201 0.64 6.95E-01 l.06E-01 2.384% 
I, 1-Dichloroethene 03800Sl201 0.042 4.85E-04 5 .96E-01 l.l4E-04 9.13E-02 17.071% 2.046% 
I, 2-Dichloroethone 0380051201 0.002 5.42E-06 8.94E-02 1.27E-06 1.37E-02 0.191% 0.307% 
1.2-Dichloroethene (total) 03800S1201 0.014 1.99E-OI 3.04E-02 0.682% 
I ,4-Dichlorobenzene 038GOSI201 0.01 u 
Aluminum (AI) 03800SI201 11.4 7 .28E-01 l.IIE-01 2.499% 
Araenic (A•) 038GOSI201 0.102 2.28E-03 2.17E+OI 5.34E-04 3.33E+OO 80.241% 74.531% 
Bromomethnne 038GOS1201 0.01 u 
Cadmium (Cd) 038GOSI201 0.003 3.83E-01 5.87E-02 1.315% 
Chlorobenzene 03800SI201 0.01 u 
Chloroform 0380051201 0.024 3.10E-05 3.07E-01 7.25E-06 4.69E-02 1.090% 1.052% 
Chromium (Cr) 03800SI201 0.326 2.08E-02 3.19E-03 0.071% 
Copper (Cu) 038GOS1201 0.1 1.60E-01 2.45E-02 0.548% 
Mongoneoe (Mn) 0380051201 0.128 l. 74E-01 2.66E-02 0.597% 
Tetrachloroethene 0380051201 0.033 2.66E-OS 4.22E-01 6.22E-06 6.4SE-02 0.935% 1.447% 
Trichloroethene 038GOSI201 0.053 1.34E-05 l.l3E+OO 3.14E-06 1.73E-01 0.473% 3.873% 
Vonodium (V) 0380051201 0.0746 6.81E-Ol 1.04E-OI 2.336% 
Vinyl chloride 038GOSI201 0.01 u 
Zinc (Zn) 0380051201 1.23 2.62E-01 4.01E-02 0.899% 
Sum ILCR/ffi: 2.84E-03 2.92E+01 6.65E-04 4.46E+OO 

I, I, 1-Trichloroethane 0380GSI301 0.008 1.64E-02 2.51E-03 0.393% 
I, 1-Dichloroethnne 0380GSI301 0.02 2.17E-02 3.32E-03 0.521% 
I, 1-Dichloroethene 038GOSI301 0.0~ u 
1,2-Dichloroethnne 038GOSI301 0,02 u 
I ,2-Dichloroethene (tom I) 03800S1301 0,02 u 
I ,4-Dichlorobenzene 0380GSI301 0.01 u 
Aluminum (AI) /' 0380GSI301 2.32 1.48E-OI 2.27E-02 3.553% 
Arsenic (As) 038GGSI301 0.0079 1.77E-04 1.68E+OO 4.14E-05 2.58E-OI 32.663% 40.331% 
Bromomethone 0380051301 0.02 u 
Cadmium (Cd) 0380GS1301 0.011 1.41E+OO 2.15E-OI 33.694% 
Chlorobenzene OJ8GOSI301 0.02 u 
Chloroform 0380GS1301 0,02 u 
Chromium (Cr) 038GGSI301 0.184 I.IBE-02 1.80E-03 0.282% 
Copper (Cu) 038GGS1301 0.319 5.10E-01 7.80E-02 12.214% 
MIUlgane•e (Mn) 03800SI301 0.0451 u 



I 
I 

COPC 

Tetnchloroethene 
Trichloroethene 
Vanediwn (V) 
Vinyl chloride 
Zino (Zn) 
Sum ILCR/m: 

Notu: 
COPC 
VQUAL 
LWA 
ILCR 
HQ 
HI 
mg/L 
BEQ 
] 

u 

Tnble 10-23 
Groundwater Rlsk and Hazard &!!mates per Sample Location 

Site 38 • Bulldln1 71 Area 
NAS Pensaeola 

Sit~ Resident Siu Worker 

Reported LWA Child Adult 
Sample Coneentratlon 

Deals nation (maiL! VQUAL ILCR HQ ILCR HQ 
03800SI301 0.003 2.42E-06 3.83E-02 S.66E-07 S.87E-03 
03800SI301 0.004 I.OIE-06 8.52E-02 2.37E-07 1.30£.02 
03800Sl301 0.0117 1.07E-01 1.63E-02 
03800$1301 0.011 3.61E-04 8.4SE-OS 
03800SI301 0.684 1.46E-OI 2.23E-02 

S.41E-04 4.17E+OO 1.27E-04 6.39E-01 

• Chemical of potential concern 
• V nlidation qualifier 
• Ufetime weiehted averaee 
• Incremental Ufetime exceaa cancer risk 
• Hazard quotient 
• Hazard index 
• milligruru per liter 
• Benzo(a)pyrene equivalent 
• The anociated nwnerical value iJ an estimated quantity. 
• The material waa analyzed for, but not detected; the auociated value ia the leuer of 

one half of the anmple quantitntion limit, or one half of the lowest detected concentration. 

n.: mqanese merence d- of 0.023 mlfkg-day r<eommended by FDEP woold dooble the mqanese hnud qu01ic,. shown in !his l>ble. 

', 

Percent Percent 
Contribution Contribution 
to lndwtrlal to Indwtrial 

U.CR m 
0.447" 0.919" 
o.l8a :z.o4a 

2.5601{, 
66.703\11\ 

3.49a 



Table 10-24 
CT Hazard Quotients and Incremental Li£etime Cancer Risks 

Site 38 - Building 71 Area 
NAS Pensacola 

Site Resident Site Wo'*er 
Adull Child LWA Adull 

EPC Oral RID Oral SF 
Chemical (mGikG) mGikG-dal: kG-dal:/ml! HQ HQ ILCR HQ ILCR 

Aluminum 9936.7 I NA 0.0045 0.041 NA 0.0049 NA 
Antimony 2.53 0.0004 NA 0.0029 NA NA 0.0031 NA 
Aroclor 1254 0.0891 0.00002 2 0.0020 0.018 3.0E-{}8 0.0022 6.2E-{}9 
Arsenic 1.861 0.0003 1.5 0.0028 0.026 4.6E-{}7 0.0030 9.8E-{}8 
BEQ 0.392 NA 7.3 NA NA 4.7E-{}7 NA I.OE-{}7 
Cadmium 1.799 0.0005 NA 0.0016 0.0149 NA 0.001760 NA 
Chromium 134.11 I NA 0.000061 0.00056 NA 0.000066 NA 
Copper 116.48 0.04 NA 0.0013 0.012 NA 0.001425 NA 
1,2-Dichloroethene 0.01 0.009 NA 0.00000050 0.0000046 NA 0.00000054 NA 
gamma-Chlordane 0.004 0.00006 1.3 0.000030 0.00028 8.6E-10 0.000033 1.8E-10 

Manganese' 58.33 0.047 NA 0.00056 0.005 NA 0.0006 NA 

Cumulative m or ILCR: 0.02 0.1 1E-{}6 0.02 2E-{}7 

Dennal Contact With Surrace Soil 

Site Resident Site Wo'*er 
Adull Child LWA Adult 

EPC Dermal RID Dermal SF 
Chemical (mGikG) mGikG-dal: kG-dal:lmG HQ HQ ILCR HQ ILCR 

Aluminum 9936.7 0.2 NA 0.0019 0.006 NA 0.0020 NA 
Antimony 2.53 NA 10 NA NA 1.8E-{}6 NA NA 
Aroclor 1254 0.0891 0.00015 3 0.000022 0.000074 1.9E-{}9 0.0002 7.7E-{}9 
Arsenic 1.861 NA 36.5 NA NA 4.9E-{}6 NA 1.9E-{}7 
BEQ 0.392 0.00025 NA 0.000059 0.0002 NA NA NA 
Cadmium 1.799 0.2 NA 0.0000003 0.000001 NA 0.0000 NA 
Chromium 134.11 0.008 NA 0.00063 0.0021 NA 0.00067 NA 
Copper 116.48 0.00001 80 4.38 14.5 6.7E-{}4 0.4673 2.7E-{}5 
1,2-Dichloroethene 0.01 NA NA NA NA NA NA NA 
gamma-Chlordane 0.004 0.0235 NA 0.0000000064 0.0000000211 NA 0.000000068 NA 
Manganese' 58.33 0.0014 NA 0.00157 0.0052 NA 0.0017 NA 

Cumulative m or ILCR: 4.4 14.5 7E-{}4 0.47 3E-{}5 
Notes: 
LWA = Lifetime weighted average 
EPC = Exposure point concentration 
RID = Reference Dose 
SF = Slope factor 
HQ = Hazard quotient 
ILCR = Incremental lifetime excess cancer risk 
HI = Hazard Index 
mg/L = milligrams per liter 
mg/kg-day = milligrams per kilogram per day 
kg-day/mg = kilograms per day per milligram 

1The manganese reference dose of 0.023 mg/kg-day recommended by FDEP would double the manganese hazard quotient shown. 



Table 10-25 
CT Hazard Quotients and incremental Ufetime Cancer Risks 

ingestion or Groundwater 
Site 38 - Building 71 Area 

NAS Pensacola 

Site Resident Site Worker 
Adult Cblld LWA Adult 

EPC Oral RID Oral SF 
Chemical (m&IL) mslk&-da~ k&-da~tms H!jl H!jl lLCR H!jl lLCR 

I , I , 1-Trichloroethane 0.5775 0.035 NA 0.45 1.05 NA 0.16 NA 
I , 1-Dichloroethane 0.48 0.1 NA 0.13 0.31 NA 0.05 NA 
I, 1-Dichloroethene 0.0315 0.009 0.6 0.10 0.22 2.8E-04 0.03 1.3E-04 
I ,2-Dichloroethene (total) 0.0105 0.009 NA O.Q3 0.07 NA 0.01 NA 
Aluminum 8.55 I NA 0.23 0.55 NA 0.08 NA 
Arsenic 0.0765 0.0003 1.5 6.99 16.29 1.7E-03 2.50 8.0E-04 
Cadmium 0.00825 0.0005 NA 0.45 1.05 NA 0.16 NA 
Chlorobenzene 0.0039 0.02 NA 0.0053 0.0125 NA 0.0019 NA 
Chloroform 0.018 0.01 0.0061 0.0493 0.1150 1.6E-06 0.0176 7.7E-07 
Chromium 0.2445 I NA 0.01 0.02 NA 0.002 NA 
Copper 0.23925 0.0371 NA 0.18 0.41 NA 0.06 NA 

Manganese' 0.1305 0.047 NA 0.08 0.18 NA 0.03 NA 
Tetrachloroethene 0.02475 O.Ql 0.052 O.Q7 0.16 1.9E-05 O.o2 9.0E-06 
Trichloroethene 0.03975 0.006 0.011 0.18 0.42 6.5E-06 0.06 3.1E-06 
Vanadium 0.1725 0.007 NA 0.68 !.57 NA 0.24 NA 
Vinyl chloride 0.009 NA 1.9 NA NA 2.5E-04 NA 1.2E-04 
Zinc 0.9225 0.3 NA 0.08 0.20 NA 0.03 NA 

Cumulative HI or lLCR: 9.71 22.64 2.3E-03 3.47 l.IE-03 

inhalation or Groundwater COPes 

Site Resident Site Worker 
Adult Cblld LWA Adult 

EPC lnbalation RID lnbalation SF 
Chemical <mstL> mlilklj-da~ klj-da~/mli H!jl H!jl lLCR H!jl lLCR 

I, I, 1-Trichloroethane 0.77 0.286 NA 0.03 0.11 NA 0.03 NA 
I, 1-Dichloroethane 0.64 0.143 0.175 0.06 0.19 2.8E-04 0.04 7.8E-04 
I, 1-Dichloroethene 0.042 0.009 0.175 0.06 0.20 !.8E-05 0.05 5.1E-05 
I ,2-Dichloroethene (total) 0.014 0.009 0.091 0.02 O.Q7 3.2E-06 O.o2 8.9E-06 
Aluminum 11.4 NA NA NA NA NA NA NA 
Arsenic 0.102 NA NA NA NA NA NA NA 
Cadmium 0.011 NA NA NA NA NA NA NA 
Chlorobenzene 0.0052 NA NA NA NA NA NA NA 
Chloroform 0.024 NA 0.0805 NA NA 4.8E-06 NA 1.4E-05 
Chromium 0.326 NA NA NA NA NA NA NA 
Copper 0.319 NA NA NA NA NA NA NA 
Manganese 0.174 NA NA NA NA NA NA NA 
Tetrachloroethene 0.033 O.Ql 0.00203 0.04 0.14 1.7E-07 0.03 4.7E-07 
Trichloroethene 0.053 0.006 0.006 0.11 0.38 8.0E-07 0.09 2.2E-06 
Vanadium 0.23 NA NA NA NA NA NA NA 
Vinyl chloride 0.012 NA 0.3 NA NA 9.0E-06 NA 2.5E-05 
Zinc 1.23 NA NA NA NA NA NA NA 

Cumulative HI or ILCR: 0.33 1.09 3.2E-04 0.25 8.8E-04 
Notes: 
LWA = Lifetime weighted average 
EPC = Exposure point concentration 
RID = Reference Dose 
SF = Slope factor 
HQ = Hazard quotient 
ILCR = Incremental lifetime excess cancer risk 
HI = Hazard Index 
mg/L = milligrams per liter 
mg/kg-day = milligrams per kilogram per day 
kg-day/mg = kilograms per day per milligram 

'The managanese reference dose of 0.023 mg/kg-day recommended by FDEP would double the manganese hazard quotient 
shown in this table. 



EPC 

Table 10-26 
Surface Soil Remedial Goal Options 

Calculated in Accordance with RAGS including the Site Worker and Site Resident 
Incidental Ingestion and Dermal Contact Exposure Pathways 

Site 38 - Building 71 Area 
NAS Pensacola 

Site Worker 

Chemical (mg/kg) m m = 0.1 m = 1.0 ID= 3.0 ILCR ILCR = lE-6 ILCR = 1E-5 ILCR = 1E-4 

Arsenic 1.861 0.00424 43.9 439 1317 1.6.E-06 1.16 11.6 116 
BEQ 0.392 NA NA NA NA 7.7.E-06 0.051 0.51 5.1 

Site Resident 
EPC 

Chemical (mg/kg) m ID=O.l m = 1.0 m = 3.0 ILCR ILCR = lE-6 ILCR = 1E-5 ILCR = 1E-4 

Aluminum 
Arsenic 
BEQ 

Notes: 

9936.7 
1.861 
0.392 

0.14 
0.085 
NA 

7286 72860 
2.20 22 
NA NA 

218579 NA NA NA 
65.9 l.l.E-05 0.17 1.69 
NA 3.8.E-05 0.010 0.10 

RGO 
EPC 
HI 
ILCR 

= Remedial Goal Option, calculated in accordance with RAGS, based on the child receptor for site resident 
= Exposure Point Concentration 
= Hazard Index 
= Incremental Lifetime Cancer Risk 

mg/L = milligrams per liter 
NA = Not applicable 
1The manganese reference dose of 0.023 mg/kg-day recommended by FDEP would decrease the manganese RGO shown 

in this table by one half. 

NA 
16.9 
1.0 



Table 10-27 
Groundwater Remedial Goal Options 

Calculated in Accordance with RAGS including the Site Worker and Site Resident 
Incidental Ingestion and Inhalation Exposure Pathways 

Site 38 - Building 71 Area 
NAS Pensacola 

Site Worker 
EPC 

Chemical (m~) m m = o.t m = 1.0 m =3.0 ILCR ILCR = 1E-6 ILCR = 1E-5 ILCR = 1E-4 

1, 1, 1-Trichloroethane 0.77 0.24 0.32 3.20 9.61 NA NA NA NA 
1 , 1-Dichloroethane 0.64 0.11 0.60 6.05 18.14 NA NA NA NA 
1,1-Dichloroethene 0.042 0.09 0.046 0.46 1.39 l.E-04 4.E-04 4E-03 4E-02 
1 ,2-Dichloroethene (total) 0.014 O.G3 0.046 0.46 1.39 4.E-06 3.E-03 3E-02 3E-01 
Aluminum 11.4 0.11 10.28 102.77 308.32 NA NA NA NA 
Arsenic 0.102 3.31 0.0031 0.031 0.09 5.E-04 2.E-04 2E-03 2E-02 
Cadmium 0.011 0.21 0.01 0.05 0.15 NA NA NA NA 
Chlorobenzene 0.0052 0.0025 0.21 2.06 6.17 NA NA NA NA 
Chloroform 0.024 0.0234 0.10 1.03 3.08 5.E-07 5.E-02 5E-01 5E+OO 
Chromium 0.326 0.0032 10.28 102.8 308.3 NA NA NA NA 
Copper 0.319 0.08 0.38 3.81 11.44 NA NA NA NA 

Manganese1 0.174 0.04 0.48 4.83 14.49 NA NA NA NA 
Tetrachloroethene 0.033 0.03 0.10 1.03 3.08 6.E-06 NA NA NA 
Trichloroethene 0.053 0.17 0.03 0.31 0.92 l.E-06 5.E-02 5E-01 5E+OO 
Vanadium 0.23 0.32 0.07 0.72 2.16 NA NA NA NA 
Vinyl chloride 0.012 NA NA NA NA 9.E-05 l.E-04 1E-03 1E-02 
Zinc 1.23 0.04 3.08 30.8 92.5 NA NA NA NA 

Site Resident 
EPC 

Chemical (mg!L) m m = 0.1 m = 1.0 m =3.0 ILCR ILCR = 1E-6 ILCR = 1E-5 ILCR = 1E-4 

1, 1, 1-Trichloroethane 0.77 1.58 0.05 0.49 1.5 NA NA NA NA 
1, 1-Dichloroethane 0.64 0.69 0.09 0.92 2.8 NA NA NA NA 
1 , 1-Dichloroethene 0.042 0.60 0.007 O.Q7 0.21 5.E-04 9.E-05 9E-04 9E-03 
1 ,2-Dichloroethene (total) 0.014 0.20 0.007 O.o7 0.21 2.E-05 7.E-04 7E-03 7E-02 
Aluminum 11.4 0.73 1.56 15.65 47 NA NA NA NA 
Arsenic 0.102 21.73 0.0005 0.005 0.01 2.E-03 4.E-05 4E-04 4E-03 
Cadmium 0.011 1.41 0.0008 0.01 0.02 NA NA NA NA 
Chlorobenzene 0.0052 0.017 0.03 0.31 0.94 NA NA NA NA 
Chloroform 0.024 0.153 0.02 0.16 0.47 3.E-05 8.E-04 8E-03 8E-02 
Chromium 0.326 0.02 1.56 15.65 47 NA NA NA NA 
Copper 0.319 0.55 0.06 0.58 1.7 NA NA NA NA 
Manganese 0.174 0.24 0.07 0.74 2.2 NA NA NA NA 
Tetrachloroethene 0.033 0.21 0.02 0.16 0.47 3.E-05 NA NA NA 
Trichloroethene 0.053 1.13 0.005 0.05 0.14 l.E-05 4.E-03 4E-02 4E-01 
Vanadium 0.23 2.10 0.01 0.11 0.33 NA NA NA NA 
Vinyl chloride 0.012 NA NA NA NA 4.E-04 3.E-05 3E-04 3E-03 
Zinc 1.23 0.26 0.47 4.69 14 NA NA NA NA 

Notes: 
RGO = Remedial Goal Option, calculated in accordance with RAGS, based on the child receptor for site resident 
EPC = Exposure Point Concentration 
HI = Hazard Index 
ILCR = Incremental Lifetime Cancer Risk 
mg/L = milligrams per liter 
NA = Not applicable 
1The manganese reference dose of 0.023 mg/kg-day recommended by FDEP would decrease the manganese RGO shown 

in this table by one half. 



Table 10-28 
Analytical Methods 

Building 604 Area Surface Soil Samples 
Site 38- NAS Pensacola RI 

Sample Metal Pest SVOA VOA 

036S073C02 X X X X 

036S074C02 X X X X 

036S074N02 X X X X 

036S074W02 X X X X 

036S075C02 X X X X 

036S075E02 X X X X 

036S076C02 . ·''X X X 

036S076E02 X X X X 

036S076S02 X ··x X X 

036S076W02 X X X X 

036S077C02 X X X X 

036S077N02 X X X X 

036S077S02 X :·X X X· 

036S077W02 X X X X 

036S078C02 ·.·,x:,·· >X X X 

036S078E02 X X X X 

036S078SQ2 X X X X 

036S078W02 X X X X 

036S079C02 X ·x X X 

036S079W02 X X X X 

038S002601 X X X ,, X 

038S002801 X X X X 

038S003501 X X X X 

038S003601 X X X X 

038S003701 X X X X 

038S004102 X X X X 

0385004202 X X X X 



Tahlc 10-2~ 
Anal~1ical Methods 

Building 604 Area Surface Soil Samples 
Site 38 - NAS Pensacola RI 

Sample Metal Pest SVOA VOA 

038SOTOIOI X X X X 

038SOT0301 X X X X 

038SOT0601 X X X X 

038SOT0701 X X X X 

038SOT0801 X X X 

038SOT0901 X X X 

038SOT1001 X X X X 

038SOT1101 X X X X 

038SOT1201 X X X X 

038SOT1301 X X X 

038SOT1401 X X X 

038SOT1501 X X X X 

•· 038SOT 1601 X X X x· 

038SOT1701 X X X 

038SOT1801 X X X X 

038SOT1901 X X X 

038SOT2QQ1 X X X 

038SOT2201 X X X 

038SOT2301 X X X X 

038SOT2501 X X X X 

038SOT2601 X X X 

038SOT2701 X X X 

038SOT280I X X X 

038SOT2901 X X X 

038SOT3002 X X X 

038SOT3101 X X X X 

038SOT3201 X X X 



Sample 

038SOT3301 

038SOT3401 

038SOT3501 

038SOT3601 

038SOT3701 

038SOT3801 

038SOT3901 

038SOT4001 

038SOT4101 

038SOT4201 

Notes: 

Table 10-28 
Analytical Methods 

Building 604 Area Surface Soil Samples 
Site 38 - NAS Pensacola RI 

Metal 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Pest 

X 

X 

X 

X 

X 

,x, 

X 

X·. 

X 

Metal = TAL (Target Analyte List) metals plus tin: 
Method: CLP ILM04.0 

Pest = Chlorinated Pesticides: Method: CLP OLM03.2 
SVOA = Semi-volatile Organics: Method: CLP OLM03.2 
VOA = Volatile Organics: Method: CLP OLM03.2 

SVOA VOA 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 



Table 10-2() 
Analytical Methods 

Building 604 Area Groundwater Samples 
Site 38 - NAS Pensacola RI 

CLP RCRA 
Sample VOA Metal Pest Metal SVOA VOA 

036GR73C01 X X X X 

036GR74C01 X X X X 

036GR75C01 X X X X 

036GR76C01 X X X X 

036GR77C01 X X X X 

036GR78C01 X X X X 

036GR79C01 . ,,x X x . 

038GOI0401 X X X X 

038GOI0701 . <X X X 

038GOI0801 X X X X 

038GOI0901 .·:<X X X X 

038GOS0701 X X X X 

038GOS090l ::::·,x:::-: .:.,-:,·:x X X 

038GOS1701 X X X X 

038GOS1801 X:, X X X 

038GOS2201 X X X X 
-

038GOS2401 X X X X 

038GOS2501 X X X X 

038GOS2601 X X X X 

038GOS2701 X X X X 
'· 

038GOS2801 X X X X 

038GOS2901 X X X X 

038GOS3001 X X X X 

038GOS3101 X X X X 

038GOS3201 X X X X 

038GOTO!Ol X X 

= 



Table 10-29 
Analytical Methods 

Building 604 Area Groundwater Samples 
Site 38- NAS Pensacola RI 

CLP RCRA 
Sample VOA Metal Pest Metal SVOA VOA 

038GOT0301 X X 

038GOT0601 X X 

038GOT0701 X X 

038GOT0801 X X 

038GOT0901 X X 

038GOTI001 X X 

038G01T10l X x·· 

038GOT1201 X X 

·.· 038GOT1301 ·•·.x ·x· 

038GOT1401 X X 

038GOT1501 X X 

038GOT1601 X X 

.. ··o38GOT170l X X 

038GOT1801 X X 

038GOtl~i X X 

038GOT2001 X X 

038GOT2201 X X 

038GOT2301 X X 

038GOT2501 X X 

038GOT2601 X X 
,' 

038GOT2701 X X 

038GOT2801 X X 

038GOT2901 X X 

038GOT3001 X X 

038GOT3101 X X 

038GG10401 X X X X 



Sample 

038GGI0701 

038GGI0801 

038GGI0901 

038GGS0701 

038GGS0801 

038GGS0901 

038GGSl401 

038GGS1501 

038GGS1601 

038GGS1701 

038GGSl801 

038GGSI901 

038GGS2001 

038GGS2101 

Notes: 
CLPVOA 
Metal 

Pest 
RCRA Metal 
SVOA 
VOA 

Table 10-29 
Analytical Methods 

Building 604 Area Groundwater Samples 
Site 38- NAS Pensacola RI 

CLP 
VOA Metal 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Pest 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

·.·.X 

X 

=Volatile Organics: Method: CLP OLM03.2 
= TAL (farget Analyte List) metals 

Method: CLP ILM04.0 
= Chlorinated Pesticides: Method: CLP OLM03.2 
=TAL metals plus tin: Methods: 6000/7000 Series 
= Semi-volatile organics: Method: 8270 
= Volatile organics: Method: 8240 

RCRA 
Metal SVOA VOA 

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 



" 

Chemical 

I ,1,1-Trichloroethane 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Acenaphthylene 

Acetone 

Anthracene 

A roclor-1260 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h, i)perylene 

Oenzo(k)fluoranthene 

Carbazole 

Chrysene 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Frequency 
or Detection 

I /64 

I /49 

9149 

5 /49 

3 /64 

6/64 

2 /64 

3 /49 

9/64 

10/64 

II /64 

6164 

3 127 

I /64 

10164 

9 I 49 /, 

I /49 

I /49 

l/49 

8 /49 

Range or 
Detection 

2 

3.5 

4.9- 120 

1.3 -56 

89- 370 

35 - 8,600 

100- 180 

83- 810 

i40" 2,600 

160-2,200 

55- 3,800 

140- 1,000 

190-480 

38 

160-2,200 

0.94- 84 

7.4 

II 

70 

1.4- 9.9 

Table 10-30 
Chemicals Present In Site Samples 

Building 604 Area - Organics in Soil {J.tg/kg) 
Site 38 - NAS Pensacola RI 

Mean 

2 

3.5 

35.8 

26.1 

233··· 

1,760 

140 

487.7 

Range of 
Nondetects 

10 • I;JOO 

3.3-50 

3.3 ~·57 

3.3-69 

330 • 2(),()()0 

13- 1,300 

330 ~ :zo,()()() 

0.5-500 

53/D .· .· ..•... •. jJO - 20,000 .·.·. 

483 

78();5 

410 

:l4j,i 
38 

494 

20.1 

7.4 

II 

70 

4.7 

330-20,000 

330- 20,000 

3JO if,s()(i . ·. 

330-20,000 

330-20,000 

3.3- so 

1.8 • 50 

3.3 - 99 

1.7. 50 

3.3- 67 

Residential 
RBC 

2,700;()()() ····• ·.• 
2,700 

1,900. 

1,900 

470,000 

7,800,000 

2,3()(),0Qb 

320 

88 

2,300,000 

s;soo 
32,000 

88,000 

40 

470,000 

470,000 

470;000 

23,000 

Number 
over 

Notes RBC 

a;n. 

a,c 

li,C 

a,c 

ll;n 

a,n 

a,n 

a,c 

a,c 

a,n 

a,c 

a,c 

a,c 

a,n 
I 

a,n 

a,n 

a,n 

2 

10 

2 

FDEP 
CG 

61Q,o0o 

4,500 

3,000 

3,100 

670.000 

260,000 

2,000,0oo 

900 

1;400 

100 

i;400 

14,000 

14;000 

42,000 

140,000 

70 

390,000 

390,000 

390,000 

23,000 

Number 
over 
FDEP 
CG 

10 

COPC? 

y 

y 

y 

y 

y 



II 

Chemical 

Em.lrin aldehyde 

Fluoranthene 

Heptachlor epoxic.Jc 

Frequency 
of Detection 

I I 7 

10 I 64 

I I 49 

Range of 
Detection 

29 

170- 3,700 

0.58 

Table 10-30 
Chemicals Present In Site Samples 

Dullding 604 Area - Organics In Soil (jtg/kg) 
Site 38 - NAS Pensacola Rl 

Range of Residential 
Mean Nondetects RBC 

29 3.5-4.4 ONE 

667 330- 20,000 3,100,000 

o.Ss I. 7- 50 70 

Number 
over 

Notes RBC 

N/A N/A 

a,n 

a;c 

FDEP 
CG 

ONE 

2,900,000 

100 

Number 
over 

FOEP 
CG 

NIA 

COPC? 

lndcno(l ,2,3-cd)[Jyrene 5 I 64 130- 1,000 402 330- 20,000 880 a,c 1,400 

16,000 

y 

Methylene chloride 

Phenanthrene 

Pyrene 

Tetrachloroethene 

Toluene 

Trichloroethcne 

Xyle1ie (Total) 

alpha-Chlordane 

lleta-BHC 

dclta-BHC 

Notes: 
11glkg 

11 

RBC 
FDEP-CG 
COPC 
ONE 
N/A 
y 

9164 4-730 85.1 4,820 85,()()0 

3 164 49- 340 199.7 330- 20,000 2,300,000 a,n 

10164 190-3,500 675 330-20,000 2,300,0oo <&,n 

4164 3- 27 11.2 10- 1,300 12,000 a,c 

12 /64 2- 21 7;2 10 - 1 ;300 > i '600' ()()() ·. . ii,n 

41 64 5- 10 R 10- 1,300 58,000 a,c 

I I 27 10- 1,300 •. 1,600,000 a,n 

1127 0.46 0.5 1.7-2.3 470 a,c 

I 149 56 56 1.7 c 50 350 .a,c 

I I 49 300 300 1.7- 50 490 a,c 

= micrograms per kilogram 
= Screening conce?tration based on residential soil ingestion from June 3, 1996 Region III RBC tables 
= Carcinogen / 

1,700,000 

2,200,000 

12,000 

520;000 

6,500 

1,300,000 

800 

600 

23,000 

= Noncarcinogen; comparison was made to one-tenth this concentraion, in accordance with Supplemental Guidance to RAGS, Bulletin I, Data Collection and Evaluation 
= Risk-based concentration 1 
= Based on Florida Department of Environmental Protection's screening concentration for surface soil ' 
= Chemical of potential concern 
= Does not exist 
= Not Applicable 
= Yes, the chemical is considered a COPC 



Table 10-31 
Chemlcals Present In Site Samples 

Building 604 Area - lnorganlcs in SoU (mg/kg) 
Site 38 - NAS Pensacola Rl 

Number 
Frequency over 

of Range of Range of Residential Number FDEP FDEP Number 
Chemical Detection Detection Mean Nondetects RBC Notes over RBC CG CG BG over BG COPC? 

' <>t.4LH • 
.. 

131 ~.J···-······,·,,·•·' 
···:·····: ,.·,.,,,,,:,,, ... ,,:.,··:·::~6 

Antimony 2164 2.2 2.91 

s~l~nium 4/64 0.15-4.1 1.2 0.11 -16 390 a,n 390 0.62 

6.io 
: 

Thallium 2 I 64 0.28 -0.38 0.3 om <4o ONE N/A 0.82 

Aluminum 63 /64 17.2- 35,000 6,310.6 667-667 78,000 a,n 20 75,000 1,661 38 y 

Arsenic 31 t64 .. '·· 0.21 -21.1 3.6 Q.tiGi ,,·/ ~.43 27 I.S6 17 y 

Boron 64/ 129 0.12- 102 18.7 0-20.1 7,000 a,n 7,000 NO 64 

Cadmium 26/64 0.50- 21 3.1 ,.·> Q.41 -2 20 y 

Calcium 62/64 20.3 • 60,400 3,929.8 200. 827 ONE b N/A ONE N/A 912.37 37 

Chromium 55 164 1.1 . 48 i2.9 
.. 

0:5-2.6 >39 66,000 6.13 40 y 

Cobalt 19/64 0.25 . 37 3.1 0.25 • 5.2 4,700 a,n 4,700 1.87 4 

~;too 6~e ' Copper 59164 0.79-607 56.9 NiA 5.74 47 y 

Cyanide 7 /63 0.22. 9.7 1.8 0.17. 8.2 1,600 a,n 1,600 0.52 3 

Iron 63164 34.24,900 4,449.2 ., .. ,t;9i6 /i,9so >2~1()00 •32· ONE NIA 2,745 30 
. .. . . 

Lead 591 64 2 . 949 117.8 4. 158 400 d 3 500 2 7.32 50 y 

589.5 ·t7(tS> ··}\.: .. BNs Magnesium 60164 16. 14,400 DNE .N/A 133.33 43 

Manganese 62/64 1.4/· 380 69.7 I . I 1,800 a,n 6 370 21.36 42 y 

·>.· ·.· .. ·. 

Mercury 28 I 64 o.o6- o;ss 0.2 tt64 '0~ 14 . 2.3 a,fi 23 0.1 18 

Molybdenum 2 I 37 1.7 . 2.1 1.9 I -4 39o a,n 390 ND 2 

Nickel 28 164 I . 18 4.5 i.2: 8 1,600 a,il· i,soo 6.38 4 

Potassium 18 I 64 31.7 . 484 129.4 22.5 • 800 ONE b NIA ONE NIA 460.67 



'• 

Chemical 

Sodium 

Strontium 

Tin 

Titanium 

Vanadium 

Yurium 

Zinc 

Silver 

;\'olt•s: 

111~/kg 

:1 

h 

d 
II 

IUlC 
FDEP-CG 
llG 
core 
DNE 
N/A 
ND 
y 

Frequency 
of Range or 

Detection Detection Mean 

35 164 8.1 -660 135.3 

291 37 1.4 - 69 10.2 

4/ 37 9.7-30 17.9 

37 I 37 1.6- i30 63.1 

52164 O.Sl -55 12.6 

IQ I 37 I. I - 4.8 2.2 

59/64 0.8- 1,180 99 

I /44 1.3 1.3 

= milligrams per kilogram 

Table 10-31 
Chemicals Present In Site Samples 

Building 604 Area - Jnorganics in Soil (mg/kg) 
Site 38 - NAS Pensacola Rl 

Range or Residential Number 
Nondetects RBC Notes over RBC 

.. 37~400 Briiii b> 
·.:::::-··NiA·········· 

I -4 47,000 a,n 

2.5- 20 4/700 a,n 

ONE N/A NIA 

0.42 ~ 2.6 iso•. a,n 

I -4 ONE N/A N/A 

i -4 2J,OOO a,n 

0.95- 4 390 a,n 

= Screening concentration based on residential soil ingestion from June 3, 1996 Region Ill RBC tables 
= Essential nutrient 
= Carcinogen 
= Screening based on 400 mg/kg lead in soil 

FDEP 
CG 

ONE 

47,000 

44,0oo 

ONE 

490 

ONE 

23,000 

390 

Number 
over 

FDEP 
CG 

NIA 

N/A 

N/A 

BG 

107.85 

ND 

ND 

ND 

5.83 

ND 

16.87 

2.07 

Number 
over BG 

12 

29 

4 

31 

46 

COPC? 

y 

= Noncarcinogen; comparison was made to one-tenth this concentraion, In accordance with Supplemental Guidance to RAGS, Bulletin I, Data Collection and Evaluation 
= Risk-based concentration 
= Based on Florida Department of Environmental Protection's screening concentration for surface soil 
= Background concentration 
= Chemical of potential concern 
= Does not exist 
= Not Applicable 
= Not determined due to !ack of information 
= Yes, the chemical is considered a COPC 



Table 10-32 
BEQ Concentrations per Sample Location 

Site 38 - Building 604 Area 
NAS Pensacola 

Reported Adjusted (a) 
Result Concentration 

SampleiD Chemical (J.Lg/kg) VQUAL TEF (J.Lg/kg) 

036S073C02 Benzo(a)anthracene 210 J 0.1 21 
Benzo(a)pyrene 210 J 210 
Benzo(b )fl uorantbene 450 0.1 45 
Benzo(k)fluorantbene 340 u 0.01 0.95 
Chrysene 210 J 0.001 0.21 
Dibenzo(a,h)anthracene 340 u 170 
Indeno( 1 ,2,3-cd)pyrene 340 u 0.1 6.5 
BEQ 453.66 

036S074C02 Benzo(a)anthracene 270 J 0.1 27 
Benzo(a)pyrene 270 J 1 270 
Benzo(b )fluoranthene 530 0.1 53 
Benzo(k)fluorantbene 330 u 0.01 0.95 
Chrysene 290 J 0.001 0.29 
Dibenzo(a,h)anthracene 330 u 1 165 
lndeno(l ,2,3-cd)pyrene 330 u 0.1 6.5 
BEQ 522.74 

036S074W02 Benzo( a)anthracene 280 J 0.1 28 
Benzo(a)pyrene 350 J I 350 
Benzo(b )fluoranthene 600 0.1 60 
Benzo(k)fluoranthene 410 u 0.01 0.95 
Chrysene 290 J 0.001 0.29 
Dibenzo(a,h)anthracene 410 u 1 205 
Indeno(1 ,2,3-cd)pyrene 410 u 0.1 6.5 
BEQ 650.74 

036S075C02 Benzo( a )anthracene 360 J 0.1 36 
Benzo(a)pyrene 310 J 310 
Benzo(b )fluoranthene 410 u 0.1 2.75 
Benzo(k)fluoranthene 410 u 0.01 0.95 
Chrysene 330 J 0.001 0.33 
Dibenzo(a,h)anthracene 410 u 205 
lndeno(l ,2,3-cd)pyrene 410 u 0.1 6.5 
BEQ 561.53 

036S076W02 Benzo( a )anthracene 340 u 0.1 7 
Benzo( a )pyrene 180 J 180 
Benzo(b )fluoranthene 410 0.1 41 
Benzo(k) t1 uoranthene 340 u 0.01 0.95 
Chrysene 340 u 0.001 0.08 
Dibenzo(a,h)anthracene 340 u 170 



Table 10-32 
BEQ Concentrations per Sample Location 

Site 38 - Building 604 Area 
N AS Pensacola 

Reported Adjusted (a) 
Result Concentration 

SampleiD Chemical (~/kg) VQUAL TEF (J.Lg/kg) 

lndeno( 1 ,2,3-ai)pyrene 340 u 0.1 6.5 
BEQ 405.53 

036S077W02 Ben.zo( a)anthracene 370 0.1 37 
Ben.zo(a)pyrene 510 I 510 
Ben.zo(b )fluoranthene 870 O.I 87 
Ben.zo(k)fluoranthene 340 u 0.01 0.95 
Chrysene 330 J O.OOI 0.33 
Diben.zo(a,h)anthracene 340 u I I70 
lndeno(1,2,3-al)pyrene 380 0.1 38 
BEQ 843.28 

038S00260I Ben.zo( a)anthracene 140 J O.I I4 
Ben.zo( a)pyrene 160 J I I60 
Ben.zo(b )fluoranthene 350 u 0.1 2.75 
Ben.zo(k)fluoranthene 190 J O.OI 1.9 
Chrysene I60 J O.OOI 0.16 
Diben.zo(a,h)anthracene 350 u I I75 
lndeno(1 ,2,3-ai)pyrene 130 J O.I 13 
BEQ 366.8I 

038500350I Ben.zo( a )anthracene 230 J 0.1 23 
Ben.zo( a)pyrene 380 J I 380 
Ben.zo(b )fluoranthene 2,200 u 0.1 2.75 
Ben.zo(k)fluoranthene 480 J 0.01 4.8 
Chrysene 420 J O.OOI 0.42 
Diben.zo(a,h)anthracene 2,200 u I I,IOO 
Indeno( 1 ,2,3-cd)pyrene 290 J O.I 29 
BEQ I,539.97 

038S00370I Ben.zo( a )anthracene 1,800 u O.I 7 
Ben.zo( a )pyrene 260 J I 260 
Ben.zo(b )fluoranthene 500 J O.I 50 
Ben.zo(k)fluoranthene 360 J O.OI 3.6 
Chrysene 240 J O.OOI 0.24 
Diben.zo(a,h)anthracene I,800 u I 900 
lndeno( I, 2,3-cd)pyrene 210 J O.I 2I 
BEQ 1,241.84 

0385004202 Ben.zo( a )anthracene 350 u 0. I 7 
Ben.zo(a)pyrene 350 u I 80 
Benzo(b )fluoranthene 55 J 0.1 5.5 



Table 10-32 
BEQ Concentrations per Sample Location 

Site 38 - Building 604 Area 
NAS Pensacola 

Reported Adjusted (a) 
Result Concentration 

Sample ID Chemical (J.lg/kg) VQUAL TEF (JJ.g/kg) 

Ben.zo(k)fluoranthene 350 u 0.01 0.95 
Cb.rysene 350 u 0.001 0.08 
Dibenzo(a,h)anthracene 350 u 175 
lndeno(1,2,3-cd)pyrene 350 u 0.1 6.5 
BEQ 275.03 

038SOT1101 Benzo( a)anthracene 370 J O.I 37 
Benzo(a)pyrene 3,500 u 1 80 
Benzo(b )fluoranthene 670 J 0.1 67 
Cb.rysene 470 J 0.001 0.47 
Dibenzo(a,h)anthracene 3,500 u I 1,7~9 

lndeno(l,2,3-cd)pyrene 3,500 u 0.1 6.5 
BEQ 1,940.97 

038SOT170I Benzo(a)anthracene 3,800 u O.I 7 
Benzo(a)pyrene 3,800 u 1 80 
Benzo(b )fluoranthene 470 J O.I 47 
Cb.rysene 3,800 u O.OOI 0.08 
Dibenzo(a,h)anthracene 3,800 u 1,900 
lndeno( 1 ,2,3-cd)pyrene 3,800 u 0.1 6.5 
BEQ 2,040.58 

038SOT270I Benzo(a)anthracene 2,600 J O.I 260 
Benzo(a)pyrene 2,200 J 2,200 
Benzo(b )fluoranthene 3,800 O.I 380 
Cb.rysene 2,200 J O.OOI 2.2 
Dibenzo(a,h)anthracene 3,100 u I 1,550 
lndeno( 1 ,2,3-cd)pyrene I,OOO J O.I 100 
BEQ 4,492.20 

--



Sample ID 

038SOT3801 

Notes: 

(a) 

BEQ 
VQUAL 
TEF 
J 
u 

J.lg/kg 
mg/kg 

= 

Table 10-32 
BEQ Concentrations per Sample Location 

Site 38 - Building 604 Area 
NAS Pensacola 

Reported 
Result 

Chemical (J.Lg/kg) VQUAL TEF 

Benzo( a)anthracene 4,200 u 0.1 
Benzo(a)pyrene 4,200 u 1 
Benzo(b )fluoranthene 230 J 0.1 
.Qu-ysene 4,200 u 0.001 
Dibenzo(a,h)anthracene 4,200 u 1 
Indeno( 1 ,2,3-cd)pyrene 4,200 u 0.1 
BEQ 

Adjusted (a) 
Concentration 

(J.Lg/kg) 

7 
80 
23 

0.08 
2,100 
6.5 

2,216.58 

= As discussed in Section 10.2.4, the lesser of one-half the lowest hit and one-half 
the SQL was the concentration assumed to be present, unless no BEQ compounds 
were .detected at a given location; the adjusted value equals the reported or 
assumed concentration times the TEF. 

= Benzo(a)pyrene equivalent 
= Validation qualifier 
= Toxicity equivalence factor 
= The associated numerical value is an estimated quantity. 
= The material was analyzed for, but not detected; the associated value is 

the lesser of one half of the sample quantitation limit, or one half of the 
lowest detected concentration. 

= micrograms per kilogram 
= milligrams per kilogram 



,, 
Chemical 

I , I, 1-Trichloroethane 

I , 1-Dichloroethane 

I , 1-Dichloroethene 

I ,2-Dichloroethane 

1.2-Dichloroethene (total) 

2 ,4-Dinitrotoluene 

2-Butanone (MEK) 

2-Methylnaphthalene 

Acenaphthene 

Acetone 

Anthracene 

Benzo(a)amhracene 

Benzo(a)pyrerie 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Carbazole 

Carbon disulfide 

Chloroethane 

Chloroform 

Chrysene 

D1benzoruran 

Frequency or 
Detection 

8/40 

10/40 

6 I 40 

2 /40 

10/22 

I 140 

2/40 

5 /40 

2/40 

4/40 

I /40 

I /40 

I i 40 

1/40 

I /22 

I /40 

I /40 

I /40 

I /40 

1/40 

I /40 

Table 10-33 
Chemicals Present In Site Samples 

Building 604 Area - Organics In Groundwater (J.Lg/L) 
Site 38 - NAS Pensacola Rl 

Range or Detection 

0.94 ~ 16 

0.68 - 180 

0.66 c 21 

19- 70 

2-970 

2 

8-150 

1- 14 

·· Ts"4 
6-500 

8 

6 

6 

2 

2 

3 

1.2 

7 

14 

Mean 

24.3 

i7 

44.5 

133.7 

7.6 

. 1.9 
132.5 

8 

6 

6 

2 

2 

3 

1.2 

7 

14 

Range or 
Nondetects 

5- 100 

5- 100 

10- 50 

10- II 

.to- L00o 
10- 11 

10- 1,000 

10- 11 

10- II 

ld -li 
10- II 

10-250 

5- 100 

5- 100 

10- II 

10- II 

Residential 
RBC 

790 . 

810 

o.o44 

0.12 

55 

73 

1;900 

1,500 

2·2t,o·············· 

' 
3,700 

11,000 

0.092 

Notes 

a,n 

a,n 

a,c 

a,c 

a,n 

a,n 

a,n 

a,n 

a,n 

a,n 

a,n 

a,c 

o.ob92. ? i·•········ a,e 

0.092 

0.92 

3.4 

1,000 

8,600 

0.15 

9.2 

150 

a,c 

a,c 

a,c 

a,n 

a.n 

a,c 

a.c 

a,n 

Number 
over RBC 

6 

2 

9 

COI'C? 

y 

y 

y 

y 

y 

" 
b 

" 



Frequency of 
Chemical Detection 

Ethylhenzcne 2/40 

l'luoralllhene 3/40 

Naphthalene 4 /40 

Phcnamhrene 2 /40 

Pyrene 3 /40 

Twachloroethene 25 /66 

Toluene I /40 

Trichloroethene 22/66 

Vinyl chloride 18 /65 

Xylene (Total) 3/22 

bis(2-Ethylhexyl)phthalate (BEHP) 2/40 

cis- I ,2-Dichloroethene 12/43 

trans- I ,2-Dichloroethene 7 /43 

Notes: 
ug/L = micrograms per liter 

Table 10-33 
Chemicals Present in Site Samples 

Building 604 Area - Organics In Groundwater (J.tg/L) 
Site 38 - NAS Pensacola Rl 

Range of 
Range of Detection Mean Nondetects 

2. 89 45.5 5- too 

7. 23 16.3 10-11 

7. 140 46.5 10 • II 

10 ~ 170 9o . IO ~II 

8.8. 15 11.6 10 ·II 

(j,g6. 820 75.1 

2 2 S • 100 

2. 340 30.3 s. so 
0.99. 3,700 379.2 I ·50 

I • 11 6;7 10.50 

II· 22 16.5 I - II 

0.59. 640 102.4 s "s 
1.4. 43 11.6 5-S 

a = Screening concentration based on residential groundwater ingestion from June 3, 1996 Region Ill RBC tables 
h = Excluded from area-wide assessment due to low detection frequency; included in point risk estimates 

= Carcinogen 

Residential Number 
RBC Notes over RBC 

1,300 a,n 

1,500 a,n 

1,500 a,n 

1,100 a,n 

1,100 a,n 

1.1 a,c 22 

750 a,n 

1.6 a,c 22 

0.019 a,c 18 

12,000 a,n 

4.8 a,c 2 

61 a,n 8 

120 a,n 2 

n = Noncarcinogen; comparison was made to one-tenth this concentraion, in accordance with Supplemental Guidance to RAGS, Bulletin I, Data Collection and Evaluation 
IWC = Risk-based concentration 
COI'C = Chemical of potential concern 
y = Yes, the chemical is considered a COPC 

COI'C'! 

)' 

y 

)' 

h 

y 

y 



Table 10-34 
Chemicals Present in Site Samples 

BuUding 604 - lnorganlcs In Groundwater (J.Ig/L) 
Site 38 - NAS Pensacola RI 

•' Frequency Range or Range or Residential Number over Number over 
Chemical of Detection Detection Mean Nondetects RBC Note RBC BG BG COI'C~ 

s 

2,105. ··so/56 ·:::::::·:·;}:::::;:·::-: . ·······~.ii·· Aluminum 39/40 52-20,000 37•QOO. 3,883 6 y 

II rscnic 18/40 1.5- 17 6.4 2- IS 0.045 a,c 18 2.8 IIi )' 

13Mium 32 /40 5.6- 196 72;4 i:5 -16;i 2.600 il,n. 13.2 29 

Caumium 15/66 1.1 - 382 63.4 I - 5 18 a,n 13 3.4 13 y 

Calcium 40/40 13-66,100 23,445 DNlf NIA 17,560 22 

Chromium 25 /66 4.4-544 136.7 2-50 180 a,n 8 35 12 )' 

:t2 
. 2.~®·· .... 

Cobalt 4/40 2- 4.3 2'5 4.1 

Copper 27/40 3.7- 389 86.7 2-S 1,500 a,n 8 16.2 17 )' 

Cyanide 5 140 2.1 - 18.8 i1.9 1.8- 3L8 730 i,rt ND 5 

Iron 37 /40 0.04- 24,900 2,143 0.03- 15,100 11,000 a,b,n 13 1,707 10 

Lead 34/66 2.7- 639 92:1 2- 15 oN a ·. N/A 1.6 34 y 

Magnesium 40140 0.91 - 28,400 3,585 DNE b NIA 2,872 20 
.. 

J4P .. Manganese 33/40 4.8-217 58,2 s~. 2i.~·· 9 22 22 y 

Mercury 7 140 0.2- I 0.5 0.2- 0.58 11 a,n 0.2 7 

~lolybdenum I I 18 2.3 2.3 2." i~a> ND 

Nickel 6140 4-46.6 15.8 4-22.1 730 a,n 39.9 

P01assium 39140 
·'/ 

0.89- 20,500 3;i73 oNi / NIA 12,167 

Selenium 6140 1.4 - 3.1 2 I -20 180 1 a,n 3.9 

Sodium 39/40 4.3- 219,000 12,710 15;ofu" j$,bix> ·. ti~a b N/A 18,345 3 
:·•· .. 

Strontium 18 I 18 48- 430 164.2 22,000 a,n ND 

Thallium I /40 2 •. 2 ... 2 • SQ. .·2.9 i,n 3.6 



I 
I Frequency 

Chemical of Detection 

Titanium 4 I 18 

Vanadium 15 /40 

Zinc 35 I 40 

i\'otes: 
l'g/L = micrograms per liter 

Range of 
Detection 

2.2-2.6 

3.1 - 65.8 

6.6-804 

Table 10-34 
Chemicals Present In Site Samples 

Building 604 - Inorganlcs In Groundwater (J.tgiL) 
Site 38 - NAS Pensacola Rl 

Range of Residential 
Mean Nondetects RBC 

2.4 2- 5 ONE 

12.2 2. 2L5 260. 

154.3 2.50- 5 11,000 

a 
!J 

= Screening concentration based on residential groundwater ingestion from June 3, 1996 Region Ill RBC tables 
= Essential nutrient 

c = Carcinogen 
d = Screening based on 15 Jig/L lead in groundwater 

Number over 
Note RBC 

s 

N/A NIA 

a,n 2 

a,n 

BG 

ND 

9.6 

153.2 

Number over 
BG 

4 

II 

n 
RI3C 
llG 
core 
DNE 
N!A 
ND 

= Noncarcinogen; comparison was made to one-tenth this concentraion, in accordance with Supplemental Guidance to RAGS, Bulletin I, Data Collection and Evaluation 
= Risk-based concentration 

y 

= Background concentration 
= Chemical of potential concern 
= Does not exist 
= Not Applicable 
= Not determined due to lack of information 
= Yes. the chemical is considered a COPC 

'; 

COI'C'? 

y 



Chemical 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichlorothane 
1,2-Dichloroethene (total) 
Acetone 
Aluminum 
Aroclor-1260 
Arsenic 
BEQ 
bis(2-Ethyhexyl)phthalate 
Cadmium 
Chloroform 
Chromium 
Copper 
Dieldrin 
Lead 
Manganese 
Tetrachloroethene 
Trichloroethene 
Vanadium 
Vinyl Chloride 

Notes: 
COPC 
BEQ 

Table 10-35 
COPC Summary 

Site 38 - Building 604 Area 
NAS Pensacola 

COPC in Surface Soil? 
No 
No 
No 
No 
No 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
Yes 
No 

= Chemical of potential concern 
= Benzo(a)pyrene equivalent 

COPC in Groundwater 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
Yes 
Yes 
Yes 
Yes 
Yes 



Table 10-36 
Unpaved Soil Locations 

Site 38 
NAS Pensacola 

Sample Designations 
038SOTOI 
038SOT02 
038SOT03 
038SOT04 
038SOT06 
038SOT07 
038SOTIO 
038SOT11 
038SOT12 
038SOT15 
038SOT16 
038SOT17 
038SOT18 
038SOT23 
038SOT25 
038SOT31 
038SOT34 
038SOT35 
038SOT36 
038SOT37 
038S0026 
038S0035 
038S0037 



COPC 

Aluminum 
Aroclor 1260 
Arsenic 
BEQ 
Cadmium 
Chromium 
Copper 
Dieldrin 
Lead 
Manganese 
Vanadium 

Notes: 
COPC 
n 
MEAN 
SD 
H-stat 

UCL 
MAX 
EPC 
mg/kg 

Table 10-37 
Statistical Analysis of COPCs in Surface Soil 

Site 38 - Building 604 Area 
NAS Pensacola 

Natural Log Transformed uct MAX 
n Mean SD H-stat (mg/kg) (mg/kg) EPC 

64 7.596 1.89 3.386 26568.7 35000 26568.7 
49 -3.588 1.027 2.348 0.0664 0.81 0.0664 
64 0.513 1.09 2.404 4.207 21.1 4.207 
14 6.8014 0.8317 2.534 2.279 4.49 2.279 
64 -0.426 1.07 2.383 1.596 21 1.596 
64 1.809 1.296 2.635 21.743 48 21.743 
64 2.671 1.707 3.145 122.121 607 122.121 
49 -7.073 1.275 2.626 0.0031 0.084 0.0031 
64 3.83 1.571 2.971 284.7 949 284.7 
64 3.452 1.528 2.917 177.88 380 177.88 
64 1.446 1.525 2.913 23.77 55 23.77 

= Chemical of potential concern 
= Number of samples analyzed 
= Arithmetic mean of the log transformed data 
= Standard deviation 
= "H" statistic from Gilbert 1987' cuboidal interpolation was used to determine the value in 

accordance with USEPA Supplemental Guidance to RAGS, Calculating the Concentration Term 
= 95th percentile upper confidence level mean 
= Maximum reported concentration 
= Exposure point concentration 
= milligrams per kilograms 

UCL used 
UCL used 
UCLused 
UCLused 
UCLused 
UCL used 
UCL used 
UCL used 
UCLused 
UCLused 
UCLused 



Medium and Exposure Pathway 

Soil - Incidental Ingestion 
Soil - Dermal Contact 

Sum of Soil Pathway 

Groundwater - Ingestion 
Groundwater - Inhalation of VOCs 

Sum of Groundwater Pathway 

Sum of Soil and Groundwater Pathways 

Notes: 
LWA 
HI 
ILCR 

Table 10-38 
Summary Risk Estimates for All Exposure Pathways 

Building 604 Area - Site 38 
NAS Pensacola 

Site Resident Site Worker 

Adult Child LWA Adult 

m m ILCR m ILCR 
0.07 0.65 4E-05 0.02 4E-06 
0.015 0.05 1E-05 0.011 5E-06 
0.085 0.70 5.E-05 0.04 9.E-06 

33.2 77.4 l.E-01 11.8 2.E-02 
9.3 21.8 2.E-02 3.3 4.E-03 

42.5 99.2 1.E-01 15.1 3.E-02 

42.6 99.9 l.E-01 15.1 3.E-02 

= Lifetime weighted average 
= Hazard index 
= Incremental lifetime excess cancer risk 

Site Trespasser 

Adolescent 

m ILCR 
0.02 1E-06 
0.004 7E-07 
0.020 2.E-06 

NA NA 
NA NA 
NA NA 

0.020 2.E-06 



Chemical 

Aluminum 
Aroclor 1260 
Arsenic 
BEQ 
Cadmium 
Chromium 
Copper 
Dieldrin 
Lead 

Manganese1 

Vanadium 

Cumulative HI or ILCR: 

Notes: 
LWA 
EPC 
RID 
SF 
HQ 
ILCR 
HI 
mg/L 
mg/kg-day 
kg-day/mg 

Table 10-39 
Hazard Quotients and Incremental Lifetime Cancer Risks 

Incidental Soil Ingestion 
Site 38 - Building 604 Area 

NAS Pensacola 

Site Resident Site Worker 
Adult Child LWA Adult 

EPC Oral RID Oral SF 
(mg/kg) mg/kg-day kg-day/mg HQ HQ ILCR HQ ILCR 

26568.7 1 NA 0.036 0.340 NA 0.0130 NA 
0.0664 NA 2 NA NA 2.1E-07 NA 2.3E-08 
4.207 0.0003 1.5 0.019 0.179 9.9E-06 0.0069 l.lE-06 
2.279 NA 7.3 NA NA 2.6E-05 NA 2.9E-06 
1.596 0.0005 NA NA NA NA NA NA 

21.743 1 NA 0.000030 0.00028 NA 0.000011 NA 
122.121 0.04 NA 0.00418 0.0391 NA 0.001493 NA 
0.0031 0.00005 16 0.000085 0.00079 7.8E-08 0.000030 8.7E-09 
284.7 NA NA NA NA NA NA NA 

177.88 0.047 NA 0.005185 0.04844 NA 0.001851 NA 
23.77 0.007 NA 0.00465 0.043 NA 0.0017 NA 

0.07 0.7 4E-05 0.02 4E-06 

= Lifetime weighted average 
= Exposure point concentration 
= Reference Dose 
= Slope factor 
= Hazard quotient 
= Incremental lifetime excess cancer risk 
= Hazard Index 
= milligrams per liter 
= milligrams per kilogram per day 
= kilograms per day per milligram 

1The manganese reference dose of 0.023 mg/kg-day recommended by FDEP would double the manganese hazard quotient shown. 

Site Trespasser 
Adolescent 

HQ ILCR 

0.0084 NA 
NA 6.0E-09 

0.0044 2.9E-07 
NA 7.5E-07 
NA NA 

0.000007 NA 
0.000968 NA 
0.00002 2.2E-09 

NA NA 

0.001200 NA 
0.00108 NA 

0.02 1E-06 



Chemical 

Aluminum 
Aroclor 1260 
Arsenic 
BEQ 
Cadmium 
Chromium 
Copper 
Dieldrin 
Lead 

Manganese1 

Vanadium 

Cumulative HI or ILCR: 

Notes: 

LWA 
EPC 
RID 
SF 
HQ 
ILCR 
HI 
mg/L 
mg/kg-day 
kg-day/mg 

Table 10-40 
Hazard Quotients and Incremental Lifetime Cancer Risks 

Dermal Contact with Surface Soil 
Site 38 - Building 604 Area 

NAS Pensacola 

Site Resident 
Adult Child LWA 

EPC Dermal RID Dermal SF 
(mg/kg) mg/kg-day kg-day/mg HQ HQ ILCR 

26568.7 0.2 NA 0.0075 0.025 NA 
0.0664 NA 4 NA NA 9.3E-08 
4.207 0.00006 7.5 0.004 0.013 1.1E-06 
2.2797 NA 14.6 NA NA 1.2E-05 
1.596 0.0001 NA 0.001 0.0030 NA 

21.743 0.2 NA 0.0000061 0.000020 NA 
122.121 0.008 NA 0.00086 0.0028 NA 
0.0031 0.000025 32 0.000070 0.000229 3.5E-08 
284.7 NA NA NA NA NA 

177.88 0.0094 NA 0.001 0.004 NA 
23.77 0.0014 NA 0.00095 0.0031 NA 

0.015 0.05 1E-05 

= Lifetime weighted average 
= Exposure point concentration 
= Reference Dose 
= Slope factor 
= Hazard quotient 
= Incremental lifetime excess cancer risk 
= Hazard Index 
= milligrams per liter 
= milligrams per kilogram per day 
= kilograms per day per milligram 

Site Worker 
Adult 

HQ ILCR 

0.00533 NA 
NA 3.8E-08 

0.0028 4.5E-07 
NA 4.8E-06 

0.00064 NA 
0.0000044 NA 

0.00061 NA 
0.000050 1.4E-08 

NA NA 

0.00076 NA 
0.00068 NA 

0.011 5E-06 

1The manganese reference dose of 0.023 mg/kg-day recommended by FDEP would double the manganese hazard quotient shown. 

Site Trespasser 
Adolescent 

HQ ILCR 

0.0017 NA 
NA 4.9E-09 

0.00091 5.8E-08 
NA 6.2E-07 

0.00021 NA 
0.0000014 NA 

0.00020 NA 
0.000016 1.8E-09 

NA NA 

0.00025 NA 
0.00022 NA 

0.004 7E-07 



Chemical 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1 ,2-Dichloroethane 
1 ,2-Dichloroethene (total) 
Acetone 
Aluminum 
Arsenic 
Cadmium 
Chromium 
cis-1 ,2-Dichloroethene 
Copper 

Manganese1 

Tetrachloroethene 
trans-1 ,2-Dichloroethene 
Trichloroethene 
Vanadium 
Vinyl chloride 

Cumulative ill or ILCR: 

Notes: 
LWA 
EPC 
RID 
SF 
HQ 
ILCR 
HI 
mg/L 
mg/kg-day 
kg-day/mg 

Table 10-41 
Hazard Quotients and Incremental Lifetime Cancer Risks 

Ingestion of Groundwater 
Site 38 - Building 604 Area 

NAS Pensacola 

EPC Oral RID Oral SF 
(mg/L) mg/kg-day kg-day/mg 

0.18 0.1 NA 
0.021 0.009 0.6 
0.07 0.00286 0.091 
0.97 0.009 NA 
0.5 0.1 NA 
20 NA 

0.017 0.0003 1.5 
0.382 0.0005 NA 
0.544 1 NA 
0.64 0.01 NA 

0.389 0.0371 NA 

0.217 0.047 NA 
0.82 0.01 0.052 

0.043 0.02 NA 
0.34 0.006 0.011 

0.0658 0.007 NA 
3.7 NA 1.9 

= Lifetime weighted average 
= Exposure point concentration 
= Reference Dose 
= Slope factor 
= Hazard quotient 

Adult 

HQ 

0.05 
0.06 
0.67 
2.95 
0.14 
0.55 
1.55 

20.93 
0.015 
1.75 
0.29 

0.13 
2.25 
0.06 
1.55 
0.26 
NA 

33.21 

= Incremental lifetime excess cancer risk 
= Hazard Index 
= milligrams per liter 
= milligrams per kilogram per day 
= kilograms per day per milligram 

Site Resident 
Child 

HQ 

0.12 
0.15 
1.56 
6.89 
0.32 
1.28 
3.62 

48.82 
0.03 
4.09 
0.67 

0.30 
5.24 
0.14 
3.62 
0.60 
NA 

77.44 

LWA 

ILCR 

NA 
1.9E-04 
9.5E-05 

NA 
NA 
NA 

3.8E-04 
NA 
NA 
NA 
NA 

NA 
6.4E-04 

NA 
5.6E-05 

NA 
l.OE-01 

1.E-01 

Site Worker 
Adult 

HQ ILCR 

0.02 NA 
0.023 4.4E-05 
0.24 2.2E-05 
1.05 NA 
0.05 NA 
0.19 NA 
0.55 8.9E-05 
7.43 NA 
0.01 NA 
0.62 NA 
0.10 NA 

0.04 NA 
0.80 1.5E-04 
0.02 NA 
0.55 l.3E-05 
0.09 NA 
NA 2.5E-02 

11.79 2.E-02 

1The manganese reference dose of0.023 mg/kg-day recommended by FDEP would double the manganese hazard quotient shown 
in this table. 



Table 10-42 
Hazard Quotients and Incremental Lifetime Cancer Risks 

Inhalation of Groundwater 
Site 38 - Building 604 Area 

NAS Pensacola 

Site Resident Site Worker 
Adult Child LWA Adult 

EPC Inhalation RID Inhalation SF 
Chemical (mg/L) mglkg-da,r kg-da,r/mg HQ HQ ILCR HQ ILCR 

1 , 1-Dichloroethane 0.18 0.143 NA 0.03 0.08 NA 0.01 NA 
1, 1-Dichloroethene 0.021 0.009 0.175 0.06 0.15 5.5E-05 0.02 1.3E-05 
1 ,2-Dichloroethane 0.07 0.00286 0.091 0.67 1.56 9.5E-05 0.24 2.2E-05 
1 ,2-Dichloroethene (total) 0.97 0.009 NA 2.95 6.89 NA 1.05 NA 
Acetone 0.5 NA NA NA NA NA NA NA 
Aluminum 20 NA NA NA NA NA NA NA 
Arsenic 0.017 NA NA NA NA NA NA NA 
Cadmium 0.382 NA NA NA NA NA NA NA 
Chromium 0.544 NA NA NA NA NA NA NA 
cis-1 ,2-Dichloroethene 0.64 0.01 NA 1.75 4.09 NA 0.6 NA 
Copper 0.389 NA NA NA NA NA NA NA 
Manganese 0.217 NA NA NA NA NA NA NA 
Tetrachloroethene 0.82 0.01 0.00203 2.25 5.24 2.5E-05 0.80 5.8E-06 
trans-1 ,2-Dichloroethene 0.043 0.02 NA 0.06 0.14 NA 0.02 NA 
Trichloroethene 0.34 0.006 0.006 1.55 3.62 3.0E-05 0.55 7.1E-06 
Vanadium 0.0658 NA NA NA NA NA NA NA 
Vinyl chloride 3.7 NA 0.3 NA NA 1.7E-02 NA 3.9E-03 

Cumulative HI or ILCR: 9.33 21.77 2.E-02 3.31 4.E-03 

Notes: 
LWA = Lifetime weighted average 
EPC = Exposure point concentration 
RID = Reference Dose 
SF = Slope factor 
HQ = Hazard quotient 
ILCR = Incremental lifetime excess cancer risk 
HI = Hazard Index 
mg/L = milligrams per liter 
mglkg-day = milligrams per kilogram per day 
kg-day/mg = kilograms per day per milligram 



Table 10-43 
LEAD MODEL Version 0.99d 

AIRCONCENTRATION: 0.100 ugPb/m3 DEFAULT 
Indoor AIR Ph Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) Lung Abs. (%) 
0-1 1.0 2.0 32.0 
1-2 2.0 3.0 32.0 
2-3 3.0 5.0 32.0 
3-4 4.0 5.0 32.0 
4-5 4.0 5.0 32.0 
5-6 4.0 7.0 32.0 
6-7 4.0 7.0 32.0 

DIET: DEFAULT 

DRINKING WATER Cone: 106.20 ug PhiL 
WATER Consumption: DEFAULT 

SOIL&DUST: 
Soil: constant cone. 
Dust: constant cone. 

Age Soil (ug Ph/g) 
0-1 117.8 
1-2 117.8 
2-3 117.8 
3-4 117.8 
4-5 117.8 
5-6 117.8 
6-7 117.8 

House Dust (ug Pb/g) 
117.8 
117.8 
117.8 
117.8 
117.8 
117.8 
117.8 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Ph/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 ug Pb/dL 



Table 10-43 
LEAD MODEL Version 0.99d 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Blood Level Total Uptake Soil+Dust Uptake 
YEAR (ug/dL) (ug/day) (ug/day) 

----------- ------------ ------------
0.5-1: 7.4 13.96 2.56 

1-2: 10.6 26.87 3.74 
2-3: 10.4 28.67 3.83 
3-4: 10.2 29.75 3.93 
4-5: 9.8 30.24 2.98 
5-6: 9.5 31.82 2.72 
6-7: 9.1 32.70 2.59 

Diet Uptake Water Uptake Paint Uptake Air Uptake 
YEAR (ug/day) (ug/day) (ug/day) (ug/day) 

----------- ------------ ------------ --------
0.5-1: 2.35 9.03 0.00 0.02 

1-2: 2.27 20.82 0.00 0.03 
2-3: 2.61 22.17 0.00 0.06 
3-4: 2.57 23.18 0.00 0.07 
4-5: 2.54 24.65 0.00 0.07 
5-6: 2.71 26.30 0.00 0.09 
6-7: 3.02 27.00 0.00 0.09 



coc 
Arsenic 

BEQ 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

cis-1,2cDichloroethene 

Acetone 

Aluminum 

Cadmium 

Copper 

Manganese 

Tetrachloroethene 

trans-1,2-Dichloroethene 

Trichloroethene 

Vanadium 

Vin I chloride 

Notes: 

HQ (adult) 

c 

c,d 

c,d 

c,d 

c 

c 

c 

c 

c 

c,d 

c,d 

c 

Table 10-44 
COC Summary 

Building 604 - Site 38 
NAS Pensacola 

Residential Scenario 

HQ (child) ILCR (LWA) 

c 

a,b 

c 

c,d 

c,d 

c,d 

C;d· 

c 

c 

c 

c 

c 

c;d c,d 

c,d 

c,d c,d 

c 

c,d 

a = Identified as a COC for the surface soil ingestion exposure pathway 
b = Identified as a COC for the dermal contact with surface soil exposure pathway. 
c = Identified as a COC for the groundwater ingestion exposure pathway. 

Worker Scenario 

HQ 

c 

c,d 

c,d 

c;d 

c 

c 

c 

c,d 

c,d 

ILCR 

a,c 

c,d 

c,d 

c,d 

c,d 

c,d 

d = Identified as a COC for the inhalation of chemicals in groundwater exposure pathway. 

Trespasser Scenario 

HQ ILCR 

a,b 



Table 10-45 
Surface SoU Risk and Hazard Estimates per Sample Location 

Site 38 • Bulldlnl! 604 Area 
NAS Pensacola 

Site Resident Site Tre:rpassor Site Worker 

Percent Percent 
Reported LWA. Child Adolescent A.d,.Jt Contribution Contribution 

Sample Concentration ,to Industrial to lndu.trlnl 
core Desll!natlon lml!/k~l V~UAL ILCR H~ ILCR Hg ILCR H~ ILCR m 

Aluminum (AI) 036S073C02 297 4.07E-03 1.13E-04 2.05E-04 8.662% 
Aroclor-1260 036S073C02 0.034 u 
Arsenic (As) 036S073C02 0.63 1.65E-06 2.88E-02 5.15E-08 8.01E-04 2.33E-07 1.45E-03 13.224% 61.245% 
BEQ 036S073C02 0.4537 7.51E-06 2. 73E-07 1.53E-06 86.776% 
Cadmium (Cd) 036S073C02 0.44 u 
Chromium (Cr) 036S073C02 1.7 2.33E-05 6.49E-07 1.17E-06 0.050% 
Copper (Cu) 036S073C02 21.4 7.34E-03 2.04E-04 3.69E-04 15.603% 
Dieldrin 036S073C02 0.0034 u 
Lead (Pb) 036S073C02 103 
Manganese (Mn) 036S073C02 13.2 3.85E-03 1.07E-04 1.94E-04 8.191% 
VanadiumC!2 036S073C02 1.5 2.94E-03 8.17E-05 1.48E-04 6.250% 
Sum ILCR!Ill: 9.16E-06 4.70E-02 3.24E-07 1.31E-03 1. 76E-06 2.37E-03 

Aluminum (AI) 036S074C02 649 8.90E-03 2.48E-04 4.48E-04 8.271% 
Aroclor-1260 036S074C02 0.033 u 
Arsenic (As) 036S074C02 1.2 3.13E-06 5.48E-02 9.81E-08 1.53E-03 4.43E-07 2.76E-03 20.125% 50.980% 
BEQ 036S074C02 0.5227 8.66E-06 3.14E-07 1.76E-06 79.815% 
Cadmium (Cd) 036S074C02 0.64 1.76E-02 4.88E-04 8.83E-04 16.314% 
Chromium (Cr) 036S074C02 2.4 3.29E-05 9.16E-07 1.66E-06 0.031% 
Copper (Cu) 036S074C02 15.9 5.45E-03 1.52E-04 2.74E-04 5.066% 
Dieldrin 036S074C02 0.0034 u 
Lead (Pb) 036S074C02 146 
Manganese (Mn) 036S074C02 59.9 !.75E-02 4.86E-04 8. 79E-04 16.243% 
Vanadium C!2 036S074C02 1.7 3.33E-03 9.26E-05 1.68E-04 3.095% 
Sum ILCRIID: 1.18E-05 !.OSE-01 4.12E-07 2.99E-03 2.20E-06 5.41E-03 

Aluminum (AI) 036S074N02 2030 2.78E-02 7.74E-04 1.40E-03 4.385% 
Aroclor-1260 036S074N02 0.035 u 
Arsenic (A•) 036S074N02 6.4 1.67E-05 2.93E-01 5.23E-07 8.14E-03 2.37E-06 1.47E-02 100.000% 46.081% 
Cndmium (Cd) 036S074N02 1.2 • 3.29E-02 9.16E-04 !.66E-03 5.184% 
Chromium (Cr) 036S074N02 6.7 9.19E-05 2.56E-06 4.62E-06 0.014% 
Copper (Cu) 036S074N02 607 2.08E-01 5.79E-03 1.05E-02 32.779% 
Dieldrin 036S074N02 0.0035 u 
Lead (Pb) '036S074N02 949 
Manganese (Mn) 036S074N02 185 5.40E-02 1.50E-03 2.72E-03 8.502% 
VanadiumC!2 036S074N02 9.9 1.94E-02 5.40E-04 9.76E-04 3.055% 
Sum ILCR/ID: !.67E-05 6.35E-01 5.23E-07 1.77E-02! 2.37E-06 3.19E-02 

Aluminum (AI) 036S074W02 4500 6.17E-02 t.72E-03 3.IOE-03 17.708% 
Aroclor-1260 036S074W02 0.041 u 
Arsenic (As) 036S074W02 3.6 9.40E-06 1.65E-01 2.94E-07 4.S8E-03 1.33E-06 8.28E-03 37.779% 47.220% 
BEQ 036S074W02 0.6507 1.08E-OS 3.91E-07 2.19E-06 62.221% 



Table 10-45 
Surface SoU Rlsk and Hazard Elltlmates per Sample Location 

Site 38 - Bulldlng 604 Area 
NAS Pensacola 

Site Resident Sile T re.rpas•er Sile Worker 

Percent Percent 
Reported LWA Child Adolescmt Adrdt Contribution Contribution 

Sample Concentration t~ Industrial to Industrial 
COPC n.te•tlon !mslk~! V~UAL ILCR H~ ILCR ug ILCR H~ ILCR m 
Cadmium (Cd) 036S074W02 0.52 u 
Chromium (Cr) 036S074W02 8.7 1.19E-04 3.32E-06 6.00E-06 0.034% 
Copper (Cu) 036S074W02 117 4.01E-02 l.llE-03 2.02E-03 IUIO% 
Dieldrin 036S074W02 0.0041 u 
Lead (Pb) 036S074W02 408 
Manganese (Mn) 036S074W02 232 6.77E-02 1.88E-03 3.41E-03 19.424% 
Vanadium (Y) 036S074W02 7.3 1.43E-02 3.98E-04 7.19E-04 4.104% 
Sum ILCRIID: 2.02E-05 3.48E-01 6.85E-07 9.69E-03 3.52E-06 1.75E-02 

Aluminum (AI) 036S075C02 1330 1 1.82E-02 5.01£-04 9.17E-04 12.999% 
Aroclor-1260 036S075C02 0.034 u 
Arsenic (Aa) 036S07SC02 0.85 1 2.22E-06 3.89E-02 6.9SE-08 I.OBE-03 3.14E-07 1.9SE-03 14.246% 27.691% 
BEQ 036S075C02 0.5615 9.30E-06 3.37E-07 1.89E-06 85.154% 
Cadmium (Cd) 036S07SC02 1.7 4.66E-02 1.30E-03 2.35E-03 33.229% 
Chromium (Cr) 036S07SC02 29.5 4.05E-04 1.13E-05 2.03E-05 0.288% 
Copper (Cu) 036S075C02 12.3 4.22E-03 1.17E-04 2.12E-04 3.005% 
Dieldrin 036S075C02 0.0042 u 
Lead (Pb) 036S075C02 56.5 1 
Manganese (Mn) 036S075C02 97.5 2.84E-02 7 .9!E-04 1.43E-03 20.274% 
Vanadium (V) 036S075C02 1.8 3.53E-03 9.8!E-05 1.77E-04 2.513% 
Sum ILCRIID: 1.15E-05 1.40E-01 4.07E-07 3.90E-03 2.20E-06 7.06E-03 

Aluminum (AI) 036S075E02 1440 ] 1.97E-02 5.49E-04 9.93E-04 4.062% 
Aroclor-1260 036S075E02 0.042 u 
Arsenic (Aa) 036S075E02 5.1 ] 1.33E-05 2.33E-Ol 4. I7E-07 6.49E-03 1.88E-06 1.17£-02 99.455% 47.950% 
Cadmium (Cd) 036S075E02 2.6 7.13E-02 1.98£-03 3.59£-03 14.667% 
Chromium (Cr) 036S075E02 6.6 9.05E-05 2.52£-06 4.55£-06 0.019% 
Copper (Cu) 036S075E02 391 1.34£-01 3.73E-03 6.74£-03 27.571% 
Dieldrin 036S075E02 0.0014 5.08£-08 4.62£-04 1.84£-09 1.61£-05 1.03£-08 3.62£-05 0.545% 0.148% 
Lend (Pb) 036S075E02 579 
Manganese (Mn) 036S075E02 63.5 1.85E-02 5.15£-04 9.32£-04 3.811% 
Vanadium (V) 036S075E02 4.4 8.62E-03 2.40E-04 4.34E-04 I. 773% 
Sum ILCRIID: 1.34E-05 4.86E-01 4.19E-07 1.35E-02 1.90£-06 2.45E-02 

" Aluminum (AI) 036S076C02 3130 ] 4.29E-02 1.19E-03 2.16£-03 14.610% 
Aroclor-1260 036S076C02 0.034 u 
Arsenic (As) 036S076C02 2 5.22E-06 9.14E-02 t.63E-07 2.54E-03 7.39£-07 4.60£-03 100.000% 31.117% 
Cadmium (Cd) 036S076C02 3.2 8.78E-02 2.44E-03! 4.41E-03 29.873% 
Chromium (Cr) 036S076C02 4.4 6.03£-05 1.68E-06 3.04E-06 0.021% 
Copper (Cu) 036S076C02 28.9 9.91E-03 2.76E-04 4.98E-04 3.372% 
Dieldrin 036S076C02 0.0035 u 
Lead (Pb) 036S076C02 104 
Manganese (Mn) 036S076C02 184 5.37E-02 1.49E-03 2.70£-03 18.273% 



Table 10-45 
Surface SoU Risk and Hazard Eotlmates per Sample Location 

Site 38 - BnUdlng 604 Area 
NAS Pen•acola 

Site Residmt Site Trespasser Site Worker 

Perunt Perunt 
Reported LWA Child Adolescent Adrdt Contribution Contribution 

Sample Concentration ,to Industrial to lndu.trlal 
COPC Destination <mslksl V~UAL ILCR H~ ILCR H~ ILCR H~ ILCR m 
Vanadium (V) 036S076C02 4.1 8.03E-03 2.23E-04 4.04E-04 2.734% 
Sum ILCRIID: 5.22E-06 2.94E-Ol !.63E-07 8.17E-03 7.39E-07 1.48E-02 

Aluminum (AI) 036S076E02 388 J 5.32E-03 1.48E-04 2.68E-04 12.856% 
Aroelor-1260 036S076E02 0.034 u 
Anenie (Aa) 036S076E02 0.46 J 1.20E-06 2.10E-02 3.76E-08 5.85E-04 !.70E-07 !.06E-03 100.000% 50.804% 
Cadmium (Cd) 036S076E02 0.42 u 
Chromium (Cr) 036S076E02 1.1 J t.51E-05 4.20E-07 7.59E-07 0.036% 
Copper (Cu) 036S076E02 32.6 1.12E-02 3.11E-04 5.62E-04 27.003% 
Dieldrin 036S076E02 0.0034 u 
Lead (Pb) 036S076E02 73.5 
Mangancae (Mn) 036S076E02 9.5 2.77E-03 7.71E-05 t.39E-04 6.697% 
Vanadium !Yl 036S076E02 0.55 !.08E-03 3.00E-05 5.42E-05 2.603% 
SumiLCR/ID: 1.20E-06 4.!4E-02 3.76E-08 1.15E-03 1.70E-07 2.08E-03 

Aluminum (AI) 036S076S02 409 J 5.61E-03 1.56E-04 2.82E-04 5.240% 
Aroelor-1260 036S076S02 0.034 u 
Anenie (As) 036S076S02 1.3 3.40E-06 5.94E-02 1.06E-07 1.65E-03 4.80E-07 2.99E-03 100.000% 55.522% 
Cadmium (Cd) 036S076S02 0.97 2.66E-02 7.40E-04 1.34E-03 24.857% 
Chromium (Cr) 036S076S02 3.1 4.25E-05 1.18E-06 2.14E-06 0.040% 
Copper (Cu) 036S076S02 12.7 4.35E-03 1.21E-04 2.t9E-04 4.068% 
Dieldrin 036S076S02 0.0034 u 
Lead (Pb) 036S076S02 128 
Mangancae (Mn) 036S076S02 30.3 8.84E-03 2.46E-04 4.45E-04 8.260% 
Vanadium C:Q 036S076S02 1.1 2.15E-03 5.99E-05 l.OSE-04 2.013% 
Sum ILCRIID: 3.40E-06 1.07E-Ol 1.06E-07 2.98E-03 4.80E-07 5.38E-03 

Aluminum (AI) 036S076W02 200 J 2.74E-03 7.63E-05 1.38E-04 1.676% 
Aroelor-1260 036S076W02 0.034 u 
Anenic (Aa) 036S076W02 0.7 J 1.83E-06 3.20E-02 5.72E-08 8.90E-04 2.59E-07 1.61E-03 15.927% 19.558% 
BEQ 036S076W02 0.4055 6.72E-06 2.44E-07 1.37E-06 84.073% 
Cadmium (Cd) 036S076W02 4.4 1.21E-01 3.36E-03 6.07E-03 73.763% 
Chromium (Cr) 036S076W02 8.8 1.21E-04 3.36E-06 6.07E-06 0.074% 
Copper (Cu) 036S076W02 16.2 5.55E-03 I.SSE-04 2.79E-04 3.395% 
Dieldrin /036S076W02 0.0034 u 
Lead (Pb) 036S076W02 32.7 1 
Mangancae (Mn) 036S076W02 8.6 2.51E-03 6.98E-05 1.26E-04 1.534% 
Vanadium !Yl 036S076W02 0.42 u 
Sum ILCR/ID: 8.54E-06 1.64E-01 3.0!E-07 4.55E-03 1.62E-06 8.23E-03 

Aluminum (AI) 036S077C02 273 3.74E-03 1.04E-04 1.88E-04 10.060% 
Aroelor-1260 036S077C02 0.035 u 
Anenie (Aa) 036S077C02 0.33 1 8.62E-07 1.51E-02 2.70E-08 4.20E-04 1.22E-07 7 .59E-04 I 00.000% 40.535% 



Table 10-45 
Surface Soli Risk and Hazard F&Imateo per Sample Loeatlon 

Site 38 • Bulldlna 604 Area 
NAS PeDAacola 

Site Resident S iu Trespa.rser Site Worker 
Percent Percent 

Reported LWA Child Adolescmt Adult Contribution Contribution 
Sample Concentration to lnduotrial to lnduotrial 

COPC Deo11natlon !milks! V~UAL ILCR H!;! ILCR ag ILCR H~ ILCR m 
Cadmium (Cd) 036S077C02 0.45 u 
Chromium (Cr) 036S077C02 1.7 2.33E-05 6.49E-07 1.1 7E-06 0.063% 
Copper (Cu) 036S077C02 16.1 5.52E-03 !.S4E-04 2.78E-04 14.832% 
Dieldrin 036S077C02 0.0035 u 
Lend (Pb) 036S077C02 91.1 1 
Manganeee (Mn) 036S077C02 37.3 J 1.09E-02 3.03E-04 5.47E-04 29.245% 
Vanadium !Vl 036S077C02 I J 1.96E-03 5.45E-05 9.85E-05 5.264% 
Sum ILCR/ffi: 8.62E-07 3.72E-02 2.70E-08 1.04E-03 1.22E-07 1.87E-03 

Aluminum (AI) 036S077N02 17.2 J 2.36E-04 6.56E-06 1.19E-05 10.778% 
Aroclor-1260 036S077N02 0.033 u 
Arsenic (As) 036S077N02 0.17 u 
Cadmium (Cd) 036S077N02 0.51 u 
Chromium (Cr) 036S077N02 5.1 6.99E-05 1.95E-06 3.52E-06 3.196% 
Copper (Cu) 036S077N02 0.79 1 2.71E-04 7.53E-06 1.36E-05 12.376% 
Dieldrin 036S077N02 0.0033 u 
Lead (Pb) 036S077N02 2 J 
Manganeee (Mn) 036S077N02 2.1 J 6.13E-04 1.70E-05 3.08E-05 27.998% 
Vanadium(Yl 036S077N02 0.51 J 9.99E-04 2.78E-05 S.03E-05 45.653% 
Sum ILCR/ffia 2.19E-03 6.09E-05 I.IOE-04 

Aluminum (AI) 036S071S02 1710 2.34E-02 6.52E-04 1.18E-03 21.323% 
Aroclor-1260 036S077S02 0.039 u 
Arsenic (As) 036S077S02 1.3 J 3.40E-06 5.94E-02 1.06E-07 1.65E-03 4.80E-07 2.99E-03 100.000% 54.035% 
Cadmium (Cd) 036S071S02 0.55 u 
Chromium (Cr) 036$077$02 18.5 2.54E-04 7.06E-06 1.28E-05 0.231% 
Copper (Cu) 036S077S02 2.6 J 8.91E-04 2.48E-05 4.48E-05 0.811% 
Dieldrin 036S071S02 0.0039 u 
Lend (Pb) 036S071S02 6.6 
Manganeee (Mn) 036S071S02 71.S 2.09E-02 5.80E-04 1.05E-03 18.970% 
Vanadium(Yl 036$077$02 2.6 5.09E-03 1.42E-04 2.56E-04 4.632% 
Sum ILCR!ffi: 3.40E-06 l.IOE-01 1.06E-07 3.06E-03 4.80E-07 5.53E-03 

Aluminum (AI) ,036S077W02 890 1.22E-02 3.40E-04 6.14E-04 18.118% 
Aroclor-1260 036S077W02 0.0005 u 
Arsenic (As) 036S077W02 0.91 2.38E-06 4.16E-02 7 .44E-08 1.16E-03 3.36E-07 2.09E-03 10.589% 62.091% 
BEQ 036S077W02 0.8433 1.40E-05 5.07E-07 2.84E-06 89.411% 
Cadmium (Cd) 036S077W02 0.43 u 
Chromium (Cr) 036S077W02 2.1 2.88E-05 8.01E-07 1.45E-06 0.043% 
Copper (Cu) 036S077W02 4.4 !.SIE-03 4.20E-05 7.59E-05 2.252% 
Dieldrin 036S077W02 0.0034 u 
Lead (Pb) 036S077W02 35.3 
Manganese (Mn) 036S077W02 19.8 5. 78E-03 1.61E-04 2.91E-04 8.623% 



Table 10-45 
Surface SoU Risk and H111:ard Eotlmates per Sample Location 

Site 38 - Bulldlng 604 Area 
NAS Pensacola 

Site Residmt Site Tr~asser Site Worker 
Percent Percent 

Reported LWA Child Adolescent Adult Contribution Contribution 
Sample Concentration 'to Industrial to Industrial 

COPC Deolsnatlon !mslk&! V~UAL ILCR ag ILCR H!;! ILCR ag ILCR m 
Vanadium {V) 036S077W02 3 J S.88E-03 1.63E-04 2.96E-04 8.773% 
SumiLCRIID: 1.63E-OS 6.70E-02 S.SlE-07 1.86E-03 3.18E-06 3.37E-03 

Aluminum (AI) 036S078C02 524 7.19E-03 2.00E-04 3.61E-04 11.389% 
Aroe1or-1260 036S078C02 0.033 u 
Anenic (As) 036S078C02 0.9 J 2.3SE-06 4.11E-02 7.36E-08 1.14E-03 3.33E-07 2.07E-03 100.000% 65.203% 
Cadmium (Cd) 036S078C02 o.ss u 
Chromium (Cr) 036S078C02 2.2 3.02E-05 8.39E-07 I.S2E-06 0.048% 
Copper (Cu) 036S078C02 15.6 S.3SE-03 1.49E-04 2.69E-04 8.476% 
Dieldrin 036S078C02 0.0034 u 
Lead (Ph) 036S078C02 74.6 
Manganese (Mn) 036S078C02 20.1 S.86E-03 1.63E-04 2.9SE-04 9.295% 
Vanadium (V) 036S078C02 1.8 3.S3E-03 9.81E-OS 1.77E-04 5.589% 
Sum ILCR/lfl: 2.35E-06 6.31E-02 7 .36E-08 1.76E-03 3.33E-07 3.17E-03 

Aluminum (AI) 036S078E02 667 u 
Aroclor-1260 036S078E02 0.034 u 
Anenic (As) 036S078E02 3.2 } 8.36E-06 1.46E-Ol 2.62E-07 4.07E-03 !.18E-06 7.36E-03 99.441% 59.039% 
Cadmium (Cd) 036S078E02 0.43 u 
Chromium (Cr) 036S078E02 !.S u 
Copper (Cu) 036S078E02 264 9.0SE-02 2.S2E-03 4.SSE-03 36.530% 
Dieldrin 036S078E02 0.0009 } 3.27E-08 2.97E-04 1.19E-09 1.04E-OS 6.64E-09 2.32E-05 0.559% 0.187% 
Lead (Pb) 036SC78E02 ISS u 
Manganese (Mn) 036S078E02 25.3 7.38E-03 2.0SE-04 3.71E-04 2.979% 
Vanadium !Yl 036S078E02 1.6 3.13E-03 8.72E-OS I.S8E-04 1.265% 
Sum ILCRIHI: 8.39E-06 2.48E-O! 2.63E-07 6.89E-03 !.19E-06 !.2SE-02 

Aluminum (AI) 036S078S02 1150 I.S8E-02 4.39E-04 7 .93E-04 13.049% 
Aroclor-1260 036S078S02 0.035 u 
Anenie (Ao) 036S078S02 !.1 2.87E-06 S.03E-02 8.99E-08 1.40E-03 4.07E-07 2.S3E-03 100.000% 41.606% 
Cadmium (Cd) 036S078S02 0.56 u 
Chromium (Cr) 036S078S02 8.8 1.21E-04 3.36E-06 6.07E-06 0.100% 
Copper (Cu) 036S078S02 15.9 2.60E-02 7.24E-04 1.31E-03 21.531% 
Dieldrin 036S078S02 ,, 0.0035 u 
Lead (Pb) 036S078S02 120 
Manganese (Mn) 036S078S02 84.8 2.47E-02 6.88E-04 1.24E 03 20.473% 
Vanadium (V) 036S078S02 2 3.92E-03 1.09E-04 1.97E-04 3.242% 
Sum ILCR/ID: 2.87E-06 1.21E·OI 8.99E-08 3.36E-o3! 4.07E-07 6.08E-03 

Aluminum (AI) 036S078W02 5010 6.87E-02 1.91E-03 3.46E-03 58.188% 
Aroclor-1260 036S078W02 0.033 u 
Arsenic (As) 036S078W02 0.21 } 5.49E-07 9.60E-03 I. 72E·08 2.67E-04 7. 76E-08 4.83E·04 41.211% 8.130% 
Cadmium (Cd) 036S078W02 0.41 u 



Table 10-45 
Surface SoU Rbk and Hazard E«lmates per Sample Location 

Site 38 - Bulldlng 604 Area 
NAS Pensacola 

Silt R.sidmt Silt Trtspasser Silt Worktr 
Pen:ent Pen:ent 

Reported LWA Child A.doltsctnl A.dldt Contribution Contribution 
Sample Coountratlon -to Industrial to Industrial 

COPC Deol§natlon (m§/k6) V~UAL ILCR H~ ILCR H~ ILCR H~ ILCR m 
Chromium (Cr) 036S078W02 8.6 1.18E-04 3.28E-06 5.93E-06 0.100% 
Copper (Cu) 036S078W02 1.2 4.11E-04 !.14E-05 2.07E-05 0.348% 
Dieldrin 036S078W02 0.015 5.44E-07 4.95E-03 1.98E-08 !.73E-04 !.IIE-07 3.87E-04 58.789% 6.524% 
Lead (Pb) 036S078W02 2.5 
Maneanese {Mn) 036S078W02 6.7 1.9SE-03 S.44E-OS 9.83E-05 1.656% 
Vanadium {Yl 036S078W02 IS.! 2.96E-02 8.23E-04 1.49E-03 25.054% 
Sum ILCR!ID: I.09E-06 I.ISE-01 3.69E-08 3.24E-03 t.88E-07 S.94E-03 

Aluminum (AI) 036S079C02 82.2 1.!3E-03 3.14E-05 5.67E-05 13.728% 
Aroclor-1260 036S079C02 0.033 u 
Arsenic (All) 036S079C02 0.16 u 
Cadmium (Cd) 036S079C02 0.5 u 
Chromium (Cr) 036S079C02 0.5 u 
Copper (Cu) 036S079C02 13.6 4.66E-03 1.30E-04 2.35E-04 56.781% 
Dieldrin 036S079C02 0.0033 u 
Lead (Pb) 036S079C02 16.6 J 
Manganese {Mn) 036S079C02 8.3 J 2.42E-03 6.74E-OS 1.22E-04 29.492% 
Vonadium{Yj 036S079C02 o.s u 
SumiLCRIID• 8.21E-03 2.28E-04 4.13E-04 

Aluminum (AI) 036S079W02 963 1.32E-02 3.67E-04 6.64E-04 45.347% 
Aroclor-1260 036S079W02 0.033 u 
Arsenic (All) 036S079W02 0.14 u 
Cadmium (Cd) 036S079W02 0.51 u 
Chromium (Cr) 036S079W02 1.5 1.03E-04 2.86E-06 S.!7E-06 0.353% 
Copper (Cu) 036S079W02 5.7 1.9SE-03 S.44E-05 9.83E-05 6.710% 
Dieldrin 036S079W02 0.0033 u 
Lead (Pb) 036S079W02 29 J 
Manganese (Mn) 036S079W02 41.5 J 1.39E-02 3.86E-04 6.97E-04 41.590% 
Vanodium{Yl 036S079W02 0.51 U. 
SumiLCRIID: 2.91E-02 S.IOE-04 1.46E-03 

Aluminum (AI) 038S002601 10300 1.41E-OI 3.93E-03 7.11E-03 3!.531% 
Aroclor-1260 038S00260! 0.035 u 
Arsenic (Aa) / /038S00260 I 4.2 l.IOE-05 1.92E-OI 3.43E-07 S.34E-03 I.55E-06 9.66E-03 55.686% 42.857% 
BEQ 038S002601 0.366R 6.07E-06 2.20E-07 1.24E-06 44.314% 
Cadmium (Cd) 038S00260! I. I u 
Chromium (Cr) 038S002601 11.5 !.SSE-04 4.39E-O~ 7.93E-06 0.035% 

Copper(Cu) 038S002601 33.4 1.14E-02 3.19E-04 5.76E-04 2.556% 

Dieldrin 038S00260! 0.0035 u 
Lead {Pb) 038S002601 !19 
Manganese {Mn) 038S00260! 244 7.12E-02 !.98E-03 3.58E-03 15.892% 

Vanadium 0 038S002601 16.3 3.19E-02 8.88E-04 I.61E-03 7.128% 



Table 10-45 
Surface SoU Risk and Hazard Eotlmat .. per Sample Location 

Site 38 - Building 604 Area 
NAS Pensacola 

Site Resident Site Trespasser Site Worker 
Percent Percent 

Reported LWA Child Adclucmt Adrdt Contribution Contribution 
Sample Concentration ' to lndu.trial to Industrial 

COPC Deslsnatlon !milk§) V~UAL ILCR H~ ILCR H~ ILCR H~ ILCR m 
Sum ILCRIID: 1.70E-05 4.48E-01 5.64E-07 1.25E-02 2.79E-06 2.25E-02 

Aluminum (AI) 038S002801 921 !.26E-02 3.51E-04 6.35E-04 66.821% 
Aroclor-1260 038S002801 0.035 u 
Anenie (As) 038S002801 0.4 u 
Cadmium (Cd) 038S002801 0.95 u 
Chromium (Cr) 038S002801 2 2.74E-05 7.63E-07 1.38E-06 0.145% 
Copper (Cu) 038S002801 8 2.74E-03 7.63E-05 1.38E-04 14.510% 
Dieldrin 038S002801 0.0035 u 
Lead (Pb) 038S002801 23 
Manganeae (Mn) 038S002801 12 3.50E-03 9.74E-05 !.76E-04 18.524% 
Vanadium C!) 038S002801 I u 
Sum ILCRIID: 1.89E-02 5.26E-04 9.51E-04 

Aluminum (AI) 038S003501 12100 1.66E-01 4.62E-03 8.35E-03 13.479% 
Aroe1or-1260 038S003501 0.044 u 
Anenie (As) 038S003501 21.1 5.51E-05 9.64E-01 !.72E-06 2.68E-02 7.80E-06 4.85E-02 60.058% 78.346% 
BEQ 038S003501 1.54 2.55E-05 9.25E-07 5.!9E-06 39.942% 
Cadmium (Cd) 038S003501 1.3 u 
Chromium (Cr) 038S003501 11.9 1.63E-04 4.54E-06 8.21E-06 0.013% 
Copper (Cu) 038S00350! 46.4 1.59E-02 4.43E-04 S.OOE-04 1.292% 
Dieldrin 038S003501 0.0044 u 
Lead (Pb) 038S003501 125 
Manganeae (Mn) 038S003501 169 4.93E-02 1.37E-03 2.48E-03 4.005% 
Vanadium (Yl 038S003501 18 3.53E-02 9.81E-04 1.77E-03 2.864% 
Sum ll.CRIID: 8.06E-05 1.23E+OO 2.65E-06 3.42E-02 1.30E-05 6.19E-02 

Aluminum (AI) 038S003601 24300 3.33E-Ol 9.27E-03 1.68E-02 43.584% 
Aroelor-1260 038S003601 0.036 u 
Anenie (As) 038S003601 7.2 1.88E-05 3.29E-OI 5.89E-07 9.16E-03 2.66E-06 !.66E-02 100.000% 43.046% 
Cadmium (Cd) 038S003601 0.96 u 
Chromium (Cr) 038S003601 25.4 3.48E-04 9.69E-06 1.75E-05 0.046% 
Copper (Cu) 038S003601 10.6 3.63E-03 1.01E-04 !.83E-04 0.475% 
Dieldrin ' 038S00360 I 0.0036 u 
Lead (Pb) 'o38S00360I 38.3 
Manganese (Mn) 038S003601 69.5 2.03E-02 5.64E-04 !.02E-03 2.652% 
Vanadium (V) 038S003601 39.8 7.80E-02 2.17E-031 3.92E-03 10.198% 
Sum ILCR/ID: 1.88E-05 7.65E-01 5.89E-07 2.13E-02 2.66E-06 3.85E-02 

Aluminum (AI) 038S003701 16200 2.22E-01 6.18E-03 1.12E-02 44.471% 
Aroclor-1260 038S003701 0.57 2.59E-06 9.38E-08 5.26E-07 8.600% 
Arsenic (As) 038S003701 3.7 9.66E-06 1.69E-Ol 3.02E-07 4.71E-03 !.37E-06 8.S1E-03 22.362% 33.857% 
BEQ 038S003701 1.2418 2.06E-05 7.46E-07 4.18E-06 68.386% 



Table 10-45 
Surface SoU Risk and Hazard E&Imates per Sample Location 

Site 3 8 • Bull ding 604 Area 
NAS Penaarola 

Siu Resident Sit• Trespasser Siu Worker 
Percent Percent 

Reported LWA Child Adolestmt Adrdt Contribution Contribution 
Sample Concentration to Industrial to lnduotrial 

COPC Deetsn•tloo !mmtkg) V~UAL lLCR H!2 lLCR H~ lLCR H~ lLCR m 
C.dmium (Cd) 038S00370! I u 
Chromium (Cr) 038S00370! 15 2.06E-04 5.72E-06 !.03E-05 0.041% 
Copper (Cu) 038S003701 9.3 3.19E-03 8.87E-05 !.60E-04 0.638% 
Dieldrin 038S003701 0.0054 1.96E-07 I.78E-03 7.IIE-09 6.22E-05 3.99E-08 1.39E-04 0.652% 0.555% 
L..ead (Pb) 0385003701 51.9 
Manganeae (Mn) 0385003701 174 S.OSE-02 !.4IE-03 2.S5E-03 10.!63% 
Van.dium (V) 0385003701 26.2 S.I3E-02 !.43E-03 2.S8E-03 10.275% 
SumlLCR/ffi: 3.30E·OS 4.99E-01 l.ISE-06 !.39E-02 6.11E-06 2.51E-02 

Aluminum (AI) 038S004102 179 2.45E-03 6.83E-OS 1.23E-04 1.417% 
Aroclor-1260 0385004102 0.043 u 
Anenic (Aa) 038S004102 1.4 3.66E-06 6.40E-02 l.l4E-07 1.78E-03 S.17E-07 3.22E-03 100.000% 36.947% 
C.dmium (Cd) 038S004102 1.3 u 
Chromium (Cr) 038S004102 2.6 u 
Copper (Cu) 0385004102 308 I.06E-01 2.94E-03 5.31E-03 60.962% 
Dieldrin 038S004102 0.0043 u 
L..ead (Pb) 0385004102 5.2 
Mangan ... e (Mn) 0385004102 4 1.17E-03 3.25E-05 5.87E-05 0.674% 
Van.diumffi 0385004102 2.6 u 
SumlLCR/ffir 3.66E-06 t.73E-01 l.l4E-07 4.82E-03 5.17E-07 8. 71E-03 

Aluminum (AI) 038S004202 1330 1.82E-02 5.07E·04 9.17E-04 15.532% 
Aroclor-1260 0385004202 0.035 u 
Anenic (Aa) 0385004202 0.91 2.38E-06 4.16E-02 7.44E·08 !.16E-03 3.36E-07 2.09E-03 100.000% 35.425% 
Cadmium (Cd) 0385004202 1.4 3.84E-02 I.07E-03 !.93E-03 32.700% 
Chromium (Cr) 0385004202 6.2 8.SOE-05 2.37E-06 4.28E-06 0.072% 
Copper (Cu) 0385004202 14.9 S.llE-03 1.42E-04 2.57E-04 4.350% 
Dieldrin 0385004202 0.0035 u 
L..ead (Pb) 0385004202 70 
Manganeae (Mn) 0385004202 28.5 8 .31E-03 2.31E-04 4.18E-04 7.082% 
Van.diumffi 038S004202 2.9 5.68E-03 1.S8E-04 2.86E-04 4.838% 
Sum lLCR/ffi: 2.38E-06 l.l7E-Ol 7.44E-08 3.27E-03 3.36E-07 5.91E-03 

Aluminum (AI) 038SOT0101 17000 2.33E-01 6.49E-03 l.l7E-02 39.652% 
Aroclor-1260 

11
038SOT0101 0.81 3.67E·06 1.33E-07 7.47E-07 28.392% 

Anenic (Aa) 038SOT0101 S.l 1.33E-05 2.33E-Ol 4.17E-07 6.49E-03 1.88E-06 1.17E-02 7!.608% 39.652% 
Cadmium (Cd) 038SOT0101 1 u 
Chromium (Cr) 038SOT0101 17 2.33E-04 6.49E-06! !.17E-05 0.040% 
Copper (Cu) 038SOT0101 9.8 3.36E-03 9.3SE-OS 1.69E-04 0.571% 
Dieldrin 038SOT0101 0.05 u 
Lead (Pb) 038SOT0101 58 
Manganeae (Mn) 038SOT0101 210 6.13E-02 1.70E-03 3.q8E-03 I 0.422% 
Vanadium (V) 03850TOIOI 29 5.68E-02 1.58E-03 2.86E-03 9.663% 



Table 10-45 
Surface SoU Rbk and Hazard &.tlmatM per Sample Location 

Site 38 • BuUdlng 604 Area 
NAS Pensacola 

Site Rerident Site TrespiUter Site Worker 

Percent Per<ent 

Reported LWA. Child A.tfolercent A.drtlt Contribution Contribution 

Sample Concentration ,to Industrial to lnduotrinl 
COPC Dee11natlon (m!!/kl!) vguAL ILCR Hg D..CR H~ D..CR Hg D..CR m 
Sum D..CR/lll: 1.70E-05 5.88E-01 5.50E-07 1.64E-02 2.63E-06 2.96E-02 

Aluminum (AI) 038SOT0301 3700 S.07E-02 1.41E-03 2.S5E-03 40.401% 
Aroclor-1260 038SOT0301 0.5 u 
Arsenio (Aa) 038SOT0301 s u 
Cadmium (Cd) 038SOT0301 0.72 1.97E-02 5.49E-04 9.93E-04 15.724% 
Chromium (Cr) 038SOT0301 11 I.SIE-04 4.20E-06 7.59E-06 0.120% 
Copper (Cu) 038SOT0301 35 1.20E-02 3.34E-04 6.04E-04 9.554% 
Dieldrin 038SOT0301 0.02 7.26E-07 6.60E-03 2.63E-08 2.30E-04 1.48E-07 S.I7E-04 100.000% 8.178% 
I..eed (Ph) 038SOT0301 210 
Mangoneoe (Mn) 038SOT0301 63 1.84E-02 5.l!E-04 9.2SE-04 14.636% 
Vanadium Q2 038SOT0301 7.3 1.43E-02 3.98E-04 7.19E-04 11.387% 
SumiLCRtm: 7.26E-07 1.22E-OI 2.63E-08 3.44E-03 1.48E-07 6.32E-03 

Aluminum (AI) 038SOT0601 1700 2.33E-02 6.49E-04 1.17E-03 49.989% 
Aroclor-1260 038SOT0601 0.5 u 
Arsenic (Aa) 038SOT0601 3 u 
Cadmium (Cd) 038SOT0601 o.s u 
Chromium (Cr) 038SOT0601 4.8 6.S8E-05 1.83E-06 3.31E-06 0.141% 
Copper (Cu) 038SOT0601 7 2.40E-03 6.68E-05 1.21E-04 5.146% 
Dieldrin 038SOT0601 0.05 u 
Lead (Ph) 038SOT0601 74 
Manganeoe (Mn) 038SOT0601 so 1.46E-02 4.06E-04 7.34E-04 31.282% 
Vanadium (V) 038SOT0601 3.2 6.27E-03 1.74E-04 3.15E-04 13.442% 
Sum ILCR!lll: 4.66E-02 1.30E-03 2.35E-03 

Aluminum (AI) 038SOT0701 4700 6.44E-02 1.79E-03 3.24E-03 41.490% 
Aroclor-1260 038SOT0701 0.5 u 
Arsenic (Aa) 038SOT0701 3 u 
Cadmium (Cd) 038SOT0701 1.2 3.29E-02 9.16E-04 t.66E-03 21.187% 
Chromium (Cr) 038SOT0701 9.7 1.33E-04 3.70E-06 6.69E-06 0.086% 
Copper (Cu) 038SOT0701 21 7.20E-03 l.OOE-04 3.62E-04 4.635% 
Dieldrin 038SOT0701 0.009 1N 3.27E-07 2.97E-03 1.19E-08 1.04E-04 6.64E-08 2.32E-04 100.000% 2.975% 
I..eed (Ph) 038SOT0701 93 
Manganeoe (Mn) ..038SOT0701 100 2.92E-02 8.12E-04 1.47E-03 18.782% 
Vanadium Q2 038SOT0701 8.6 1.68E-02 4.69E-04 8.47E-04 10.845% 
Sum ILCR/lll: 3.27E-07 1.54E-01 1.19E-08 4.30E-03 6.64E-08 7.81E-03 

I 

Aluminum (AI) 038SOT0801 14000 1.92E-01 5.34E-03' 9.66E-03 79.560% 
Arsenic (Aa) 038SOT0801 6 u 
Cadmium (Cd) 038SOT0801 u 
Chromium (Cr) 038SOT0801 12 1.6SE-04 4.SBE-06 8.28E-06 0.068% 
Copper (Cu) 038SOT0801 2.6 8.91E-04 2.48E-05 4.48E-05 0.369% 



Table 10-45 
Surface SoU Risk and Hazard E&lmates per Sample Loeatlon 

Site 38 - Bulldlna 604 Area 
NAS PeiWlcola 

Siu Residint Site Tre!tpasser Site Worker 

Pen:ent Pen:ent 
Reported LWA Child Adolesc•nt AdrJt ~ootrlbutlon Contribution 

Sample Con.,.,ntratlon to Industrial to Industrial 
COPC Deotsnatlon !ml/kg! V!31UAL ILCR H~ D..CR H~ D..CR H~ D..CR m 
Lead (Pb) 038SOT0801 3.3 
Manaanese (Mn) 038SOT0801 II 3.21E-03 8.93E-05 1.61E-04 1.330% 
Vanadium (V) 038SOTOBOI 23 4.SIE-02 1.25E-03 2.27E-03 18.672% 
Sum ILCRIIDr 2.41E-OI 6.71E-03 1.21E-02 

Aluminum (AI) 038SOT0901 21000 2.88E-OI S.OIE-03 1.45E-02 72.637% 
Arsenic (AI) 038SOT0901 6 u 
Cadmium (Cd) 038SOT0901 1.3 3.S7E-02 9.92E-04 I. 79E-03 8.993% 
Chromium (Cr) 038SOT0901 21 2.88E-04 B.OIE-06 1.45£-05 0.073% 
Copper (Cu) 038SOT0901 5.4 I.BSE-03 5.1SE-05 9.31E-05 0.467% 
Lead (Pb) 038SOT0901 5.8 
Manganese (Mn) 03BSOT0901 14 4.08E-03 l.l4E-04 2.05E-04 1.030% 
Vanadium Q2 038SOT0901 34 6.66E-02 l.BSE-03 3.3SE-03 16.800% 
Sum ILCR/Hlr 3.96E-Ol l.IOE-02 1.99E-02 

Aluminum (AI) 038SOTIOOI 8700 1.19E-01 3.32E-03 6.00E-03 63.455% 
Aroclor-1260 038SOTIOOI o.s u 
Arsenic (As) 038SOTIOOI 3 u 
Cadmium (Cd) 038SOTIOOI 0.5 1.37E-02 3.BIE-04 6.90E-04 7.294% 
Chromium (Cr) 038SOTIOOI II I.SlE-04 4.20E-06 7.59E-06 0.080% 
Copper (Cu) 038SOT!OOI 6.3 2.16E-03 6.01E-OS 1.09E·04 1.149% 
Dieldrin 038SOTI001 o.os u 
Lead (Pb) 038SOTIOOI 23 
Manganese (Mn) 038SOTI001 100 2.92E-02 8.12E-04 1.47E-03 15.519% 
Vanadium Q2 038SOT!OOI 12 2.3SE-02 6.54E-04 l.lSE-03 12.504% 
sum ILCR/m: I.BSE-01 5.23E-03 9.46E-03 

Aluminum (AI) 038SOTIIOI 6900 9.46E-02 2.63E-03 4. 76E-03 23.426% 
Aroclor-1260 038SOTIIOI 0.5 u 
Arsenio (As) 038SOT!IOI 4 1.04E-05 !.83E-Ol 3.27E-07 5.09E-03 1.48E-06 9.20E-03 18.445% 45.261% 
BEQ 038SOTIIOI 1.941 3.21 E-05 1.17E-06 6.54£-06 g 1.555% 
Cadmium (Cd) 038SOT!IOI 0.92 2.52E-02 7.02E-04 1.27E-03 6.247% 
Chromium (Cr) 038SOTIIOI 9.3 1.28E-04 3.55E-06 6.42E-06 0.032% 
Copper (Cu) , ,038SOTIIOI 140 4.80E-02 1.34E-03 2.41E-03 11.883% 
Dieldrin 038SOTIIOI 0.05 u 
Lead (Pb) 038SOT!IOI 240 
Manganese (Mn) 038SOTIIOI 88 2.57f;-02 7.14E-041 1.29E-03 6.357% 
Vanadium SYl 038SOT1101 14 2.74E-02 7.63E·04' 1.38E-03 6.790% 
Sum ILCRIID: 4.26E-05 4.04E-Ol 1.49E-06 1.12E-02 S.OIE-06 2.03E-02 

Aluminum (AI) 038SOTI201 3900 5.3SE-02 1.49E-03 2.69E-03 69.213% 
Aroclor-1260 038SOT!201 0.5 u 
Arsenic (As) 038SOT!201 3 u 



Table 10-45 
Surface SoU Rlok and Hazard Estlmateo per Sample Location 

Site 38 - Building 604 Area 
NAS Peruacola 

Sits Resident Site Trespasser Site Worker 

Percent Percent 
Reported LWA Child Adolescent Adult Contribution Contribution 

Sample Concentration ' to lndu.trlal to lndu.trlal 
COPC Deolsnatlon 1m1/k1! V~UAL ILCR Hg ILCR H~ ILCR H~ ILCR m 
Cadmium (Cd) 038SOT1201 0.5 u 
Chromium (Cr) 038SOT1201 4.5 6.17E-05 1.72E-06 3.10E-06 0.080% 
Copper (Cu) 038SOT1201 7.4 2.54E-03 7.06E-05 !.28E-04 3.283% 
Dieldrin 038SOT1201 0.05 u 
Lead (Pb) 038SOT1201 46 
Man&anese (Mn) 038SOT1201 31 9.04E-03 2.52E-04 4.55E-04 11.705% 
Vanadium~) 038SOT1201 6.2 1.21E-02 3.38E-04 6.1!E-04 15.719% 
SumiLCR/ID: 7.73E-02 2.\SE-03 3.89E-03 

Aluminum (AI) 038SOT130! 15000 2.06E-01 5.72E-03 1.03E-02 61.836% 
Arsenic (Ao) 038SOT130! 6 u 
Cadmium (Cd) 038SOT130! 1.3 3.57E-02 9.92E-04 1.79E-03 10.718% 
Chromium (Cr) 038SOT!301 13 !.78E-04 4.96E-06 8.97E-06 0.054% 
Copper (Cu) 038SOT1301 76 2.61E-02 7 .25E-04 1.31E-03 7.833% 
Lead (Pb) 038SOT1301 1!0 
Manganese (Mn) 038SOT1301 82 2.39E-02 6.66E-04 1.20E-03 7.192% 
Vanadium (V) 038SOT130! 21 4.11E-02 1.14E-03 2.07E-03 12.367% 
Sum ILCR!m: 3.33E-01 9.25E-03 1.67E-02 

Aluminum (AI) 038SOT1401 35000 4.80E-OI 1.34E-02 2.41E-02 48.454% 
Anenlc (Aa) 038SOT1401 8.7 2.27E-05 3.98E-01 7 .IIE-07 l.llE-02 3.22E-06 2.00E-02 100.000% 40.147% 
Cadmium (Cd) 038SOTI401 2 u 
Chromium (Cr) 038SOT140! 34 4.66E-04 1.30E-05 2.35E-05 0.047% 
Copper (Cu) 038SOTI401 5.2 1.78E-03 4.96E-05 8.97E-05 0.180% 
Lead (Pb) 038SOT1401 6.7 
Manganese (Mn) 038SOT140! 10 2.92E-03 8.12E-05 1.47E-04 0.295% 
Vanadium!Y.) 038SOT1401 55 1.08E-01 3.00E-03 5.42E-03 10.877% 
SumiLCRtm: 2.27E-05 9.90E-Ol 7.11E-07 2.76E-02 3.22E-06 4.98E-02 

Aluminum (AI) 038SOT1501 1800 2.47E-02 6.87E-04 1.24E-03 7.226% 
Aroclor-1260 038SOT1501 0.5 u 
Anenic (Aa) 038SOT1501 5.7 1.49E-05 2.61E-Ol 4.66E-07 7.25E-03 2.1\E-06 1.3!E-02 87.708% 76.279% 
Cadmium (Cd) 038SOTISOI 0.5 u 
Chromium (Cr) , 038SOT150! 6.7 9.19E-OS 2.56E-06 4.62E-06 0.027% 
Copper (Cu) '038SOT!501 43 1.47E-02 4.10E-04 7.42E-04 4.316% 
Dieldrin 038SOT1501 0.04 1.45E-06 J.32E-02 5.27E-08 4.61E-04 2.95E-07 1.03E-03 12.292% 6.014% 
Lead (Pb) 038SOT1501 200 
Manganese (Mn) 038SOT!501 45 J.31E-02 3.65E-o4! 6.60E-04 3.844% 
Vanadium r!} 038SOT150! 4 7.84E-03 2.18E-04 3.94E-04 2.294% 
SumiLCRtm: 1.63E-05 3.34E-Ol 5.19E-07 9.39E-03 2.40E-06 1.72E-02 

Aluminum (AI) 038SOT1601 10000 !.37E-01 3.81E-03 6.90E-03 26.330% 
Aroclor-1260 038SOT1601 o.s u 



Table 10-45 
Surface SoU Risk and Hazard F&lmates per Sample Location 

Site 38 • Bulldlnz 604 Area 
NAS Pensarola 

Site Resident Site Trespasser Site Worlctr 

Percent Percent 
Reported LWA Child Adolescent AdrJt Contribution Contribution 

Sample Concentration tO Indu!Jtrlal to lndu!Jtrlal 
COPC Dee11natlon !mR/k!) vguAL ILCR H~ ILCR "!2 ILCR H~ ILCR m 
Anenic (As) 038SOT1601 5.6 1.46E-05 2.56E-01 4.58E-07 7.12E-03 2.07E-06 1.29E-02 100.000% 49.150% 
Cadmium (Cd) 038SOTI601 1.5 4.11E-02 1.14E-03 2.07E-03 7.899% 
Chromium (Cr) 038SOTI601 II l.SIE-04 _4.20E-06 7.59E-06 0.029% 
Copper (Cu) 038SOT1601 67 2.30E-02 6.39E-04 1.16E-03 4.410% 
Dieldrin 038SOTJ601 0.05 u 
Lead (Pb) 038SOT1601 170 
Manpneee (Mn) 038SOTI601 110 3.21E-02 8.93E-04 1.61E-03 6.162% 
Vanadium!.Y} 038SOTI601 16 3.13E-02 8.72E-04 I.S8E-03 6.018% 
Sum ILCRIIU: 1.46E-05 5.21E-01 4.58E-07 1.45E-02 2.07E-06 2.62E-02 

Aluminum (AI) 038SOTI701 7800 1.07E-01 2.98E-03 5.38E-03 21.163% 
Anenio (As) 038SOTI701 6.3 1.65E-05 2.88E-01 5.15E-07 8.01E-03 2.33E-06 1.4SE-02 25.307% 56.976% 
BEQ 038SOT!701 2.0406 3.38E-05 1.23E-06 6.87E-06 74.693% 
Cadmium (Cd) 038SOT1701 1.4 3.84E-02 1.07E-03 1.93E-03 7.597% 
Chromium (Cr) 038SOTI701 9.3 1.28E-04 3.5SE-06 6.42E-06 0.025% 
Copper (Cu) 038SOT1701 25 8.57E-03 2.38E-04 4.31E-04 1.696% 
Lead (Pb) 038SOTt701 180 
Manzaneeo (Mn) 038SOT1701 130 3.79E-02 !.06E-03 1.91E-03 1.504% 
Vanadium 00 038SOT1701 13 2.55E-02 7.08E-04 1.28E-03 5.039% 
Sum ILCRIIU: 5.02E-05 S.05E-OI 1.74E-06 1.41E-02 9.20E-06 2.54E-02 

Aluminum (AI) 038SOT!801 13000 1.78E-OI 4.96E-03 8.97E-03 52.821% 
Aroclor-1260 038SOTI801 0.083 J 3.77E-07 1.37E-08 7.66E-08 100.000% 
Anenic (As) 038SOTt801 6 u 
Cadmium (Cd) 038SOT!801 I u 
Chromium (Cr) 038S0Tt801 12 1.65E-04 4.58E-06 8.28E-06 0.049% 
Copper (Cu) 038S0Tt801 32 I.IOE-02 3.05E-04 5.52E-04 3.251% 
Dieldrin 038S0Tt801 0.05 u 
Lead (Pb) 038SOTI801 320 
Manganeee (Mn) 038SOTI801 380 I.IIE-01 3.08E-03 5.58E-03 32.851% 
Vanadium !V) 038SOTI801 19 3.72E-02 1.04E-03 1.87E-03 11.029% 
Sum ILCRIIU: 3.77E-07 3.37E-OI 1.37E-08 9.39E-03 7.66E-08 1.70E-02 

Aluminum (AI) 038SOTt901 32000 4.39E-01 1.22E-02 2.21E-02 80.439% 
Anenic (As) '038SOT1901 12 u 
Cadmium (Cd) 038SOTI901 2 u 
Chromium (Cr) 038SOT1901 33 4.53E-04 1.26E-OS 2.28E-05 0.083% 
Copper (Cu) 038SOT1901 4.8 1.65E-03 4.58E-OS! 8.28E-05 0.302% 
Lead (Pb) 038SOT1901 4 
Manganeee (Mn) 038SOT1901 9.4 2.74E-03 7.63E-05 1.38E-04 0.503% 

Vanadium!.Y} 038SOT!901 52 1.02E-01 2.83E-03 5.12E-03 18.673% 

Sum ILCR/ID: 5.45E-01 1.52E-02 2. 74E-02 



Table 10-45 
Surface Soli Risk and Hazard Estimates per Sample Location 

Site 38 • Building 604 Area 
NAS Pen•acola 

Site Resident Site Trespasser Site Worker 

Percent Percent 

Reported LWA Child Adolescent Adull Contribution Contribution 

Sample Concentration ,to Industrial to Industrial 
COPC Deolsnatlon ~m~/kgl vguAL ILCR Hg ILCR Hg ILCR H~ ILCR m 

Aluminum (AI) 038SOTIOOI 28000 3.84E-01 1.07E-02 1.93E-02 77.507% 
Arsenic (Ae) 038SOTIOOI 12 u 
Cadmium (Cd) 038SOTIOOI 2 u 
Chromium (Cr) 038SOTIOOI 30 4.11E-04 1.14E-05 2.07E-05 0.083% 
Copper (Cu) 038SOTIOOI 7 2.40E-03 6.68E-05 1.21E-04 0.484% 
Lead (Ph) 038SOTIOOI 22 
Manganeee (Mn) 038SOTIOOI 50 1.46E-02 4.06E-04 7.34£-04 2.945% 
Vanadium {V) 038SOTIOOI 48 9.40£-02 2.62E-03 4.73E-03 18.981% 
SumiLCR!m: 4.95£-01 1.38£-02 2.49£-02 

Aluminum (AI) 038SOTI201 44 6.03£-04 1.68£-05 3.04£-05 59.631% 
Arsenic {Aa) 038SOTI201 3 u 
Cadmium {Cd) 038SOT2201 0.5 u 
Chromium (Cr) 038SOTI201 1 u 
Copper (Cu) 038SOT2201 1 u 
Lead {Ph) 038SOT2201 4 u 
Manganeee (Mn) 038SOT220I 1.4 4.08£-04 1.14£-05 2.05£-05 40.369% 
Vanadium {V) 038SOT2201 1 u 
SumiLCR!m: 1.01E-03 2.81£-05 5.09£-0S 

Aluminum {AI) 038SOT2301 11000 I.S1E-01 4.20E-03 7.59£-03 36.685% 
Aroclor-1260 038501'2301 0.5 u 
Arsenic {Aa) 038SOT2301 3.2 8.36£-06 1.46£-01 2.62E-07 4.07E-03 1.18E-06 7.36E-03 100.000% 35.573% 
Cadmium {Cd) 038SOT2301 1.3 3.57E-02 9.92E-04 1.79£-03 8.671% 
Chromium {Cr) 038SOT2301 12 1.65£-04 4.58£-06 8.28£-06 0.040% 
Copper {Cu) 038SOT2301 46 I.S8E-02 4.39E-04 7.93£-04 3.835% 
Dieldrin 038SOT2301 0.05 u 
Lead {Pb) 038SOT2301 110 
Manganeee (Mn) 038SOT2301 100 2.92£-02 8.12E-04 1.47E-03 7.096% 
Vanadium {V) 038SOT2301 17 3.33£-02 9.26E-04 1.68E-03 8.099% 
SumiLCR/ffi: 8.36£-06 4.11E-01 2.62E-07 1.14£-02 1.18£-06 2.07£-02 

Aluminum {AI) 038SOT2501 8700 1.19E-01 3.32E-03 6.00E-03 36.994% 
Aroclor-1260 038SOT2501 0.5 u 
Arsenic {Aa) ?tl38SOT2501 3.1 8.10£-06 t.42E-Ol 2.53E-07 3.94E-03 l.ISE-06 7.13£-03 100.000% 43.939% 
Cadmium (Cd) 038SOT2501 o.s u 
Chromium (Cr) 038SOT2501 13 1.78£-04 4.96£-06 8.97£-06 0.055% 
Copper (Cu) 038501'2501 7.3 2.SOE-03 6.96£-os, 1.26£-04 0.776% 
Dieldrin 038SOT2501 0.05 u 
Lead (Ph) 038SOT2501 160 A 
Manganeee (Mn) 038SOTISOI 74 2.16£-02 6.01£-04 1.09£-03 6.695% 

Vanadium(!) 038SOTISOI 19 3.72£-02 1.04£-03 1.87£-03 11.542% 

Sum ILCR/lll: S.IOE-06 3.22£-01 2.53£-07 8.97£-03 1.15E-06 1.62£-02 



Table 10-45 
Surface SoU Rlsk and Hazard Estimates per Sample Location 

Site 38 • BuUdlng 604 Area 
NAS Penucola 

Site Resident Site Trespasser Site Worker 
Percent Percent 

Reported LWA Child Adolescent Adrdt Contribution Contribution 
Sample Concentration to Industrial to Industrial 

COPC De.IJ!natlon (mJ!ikl!) V~UAL ILCR H~ ILCR H~ ILCR H~ ILCR m 

Aluminum (AI) 038SOT260! 230 3.15E-03 8.77E-05 J.59E-04 52.298% 
Anenio (Aa) 038SOT2601 3 u 
Cadmium (Cd) 038SOT2601 0.5 u 
Chromium (Cr) 038SOT2601 I u 
Copper (Cu) 038SOT2601 3.2 l.lOE-03 3.05E-05 5.52E-05 18.191% 
Lead (Pb) 038SOT2601 43 
Manganese (Mn) 038SOT260! 6.1 I. 78E-03 4.95E-05 8.95E-05 29.511% 
Vanadium (Y2 038SOT2601 I u 
Sum ILCRIID: 6.03E-03 1.68E-04 3.03E-04 

Aluminum (AI) 038SOT2701 190 2.61E-03 1.25E-05 l.31E-04 74.853% 
Al'llenic (A•) 038SOT2701 3 u 
BEQ 038SOT2701 4.4922 1.44E-05 2. 70E-06 l.SlE-05 100.000% 
Cadmium (Cd) 038SOT2701 0.5 u 
Chromium (Cr) 038SOT2701 I u 
Copper (Cu) 038SOT2701 I u 
Lead (Pb) 038SOT2701 9.8 
Manganese (Mn) 038SOT270J 3 8.75E-04 2.44E-05 4.40E-05 25.147% 
Vanadium (V) 038SOT2701 u 
SumiLCR/ID: 7.44E-05 3.48E-03 2. 70E-06 9.68E-05 l.SIE-05 l.75E-04 

Aluminum (AI) 038SOT2801 39 5.35E-04 1.49E-05 2.69E-05 100.000% 
Anenic (A•) 038SOT2801 3 u 
Cadmium (Cd) 038SOT2801 0.5 u 
Chromium (Cr) 038SOT2801 u 
Copper (Cu) 038SOT2801 u 
Lead {Pb) 038SOT2801 4 u 
Manganese {Mn) 038SOT2801 u 
Vanadium !V) 038SOT2801 u 
SumiLCR/ID: 5.35E-04 1.49E-05 2.69E·05 

Aluminum {AI) 038SOT2901 3200 4.39E-02 1.22E-03 2.21 E-03 77.276% 
Anenic {Aa) ,038SOT2901 3 u 
Cadmium {Cd) 038SOT2901 0.5 u 
Chromium {Cr) 038SOT2901 3.6 4.94E-05 1.37E-06 2.48E-06 0.087% 
Copper {Cu) 038SOT2901 I u 
Lead (Pb) 038SOT2901 4 u 
Manganese {Mn) 038SOT2901 3.1 9.04E-04 2.52E-05 4.55E-05 1.593% 
Vanadium (Y2 038SOT2901 6.1 l.19E-02 3.32E-04 6.01E-04 21.044% 
Sum ILCR/ID: 5.68E-02 l.SBE-03 2.86E-03 

Aluminum (AI) 038SOT3002 87 1.19E-03 3.32E-05 6.00E·05 37.110% 



Table 10-45 
Surface SoU R!.k and Hazard E..tlmat,. per Sample Location 

Site 38 • Bulldlng 604 Area 
NAS Pensacola 

Site Resid~nt Site Tresptuser Site Worker 

Percent Percent 

Reported LWA Child Adolescent Adrdt Contribution Contribution 

Sample Concentration /to Industrial to Industrial 
COPC Deoteatlon !matk1> V~UAL ILCR H~ ILCR H~ ILCR H~ ILCR m 
Anenie (Ao) 038SOT3002 3 u 
Cadmium (Cd) 038SOT3002 0.5 u 
Chromium (Cr) 038SOT3002 6 8.23E-05 2.29E-06 4.!4E-06 2.559% 
Copper (Cu) 038SOT3002 3.7 1.27E-03 3.53E-05 6.38E-05 39.456% 
lead (Pb) 038SOT3002 6.8 
Manganeoe (Mn) 038SOT3002 2.3 6.71E-04 1.87E-05 3.38E-05 20.874% 
Vanadium {V) 038SOT3002 u 
Sum ILCR/ID: 3.21E-03 8.94E-05 1.62E-04 

Aluminum (AI) 038SOT3101 2200 3.02E-02 8.39E-04 1.52E-03 20.052% 
Aroelor-1260 038SOT3101 0.5 u 
Aroenie (Aa) 038SOT3101 3 u 
Cadmium (Cd) 038SOT3101 2 5.48E-02 l.S3E-03 2. 76E-03 36.459% 
Chromium (Cr) 038SOT3101 4.5 6.17E-05 1.72E-06 3.10E-06 0.041% 
Copper (Cu) 038SOT3101 140 4.80E-02 1.34E-03 2.41E-03 31.901% 
Dieldrin 038SOT3101 0.05 u 
lead (Pb) 038SOT3101 31 
Manganeoe (Mn) 038SOT3101 30 8.75E-03 2.44E-04 4.40E-04 5.818% 
Vanadium {Y2 038SOT3101 4.4 8.62E-03 2.40E-04 4.34E-04 5.729% 
Sum ILCR/ID: l.SOE-01 4.19E-03 7.57E-03 

Aluminum (AI) 038SOT3201 36 4.94E-04 1.37E-05 2.48E-05 !00.000% 
Anenie (A5) 038SOT3201 3 u 
Cadmium (Cd) 038SOT3201 0.5 u 
Chromium (Cr) 038SOT3201 I u 
Copper (Cu) 038SOT3201 IJ 
lead (Pb) 038SOT3201 4 u 
Manganeoe (Mn) 038SOT3201 u 
Vanadium {V) 038SOT3201 u 
Sum ILCR/10: 4.94E-04 l.37E-05 2.48E-05 

Aluminum (AI) 038SOT3301 320 4.39E-03 1.22E-04 2.21E·04 62.621% 
Arsenio (A5) 038SOT3301 3 u 
Cadmium (Cd) 038SOT3301 0.5 u 
Chromium (Cr) 038SOT3301 I u 
Copper (Cu) 038SOT3301 3.3 1.13E-03 3.!5E-05 5.69E-05 16.144% 
lead (Pb) 038SOT3301 78 
Mnngone•e (Mn) 038SOT3301 5.1 1.49E-03 4.14E-05 1 7.49E-05 21.235% 

VModium ~V) 038SOT3301 1 u 
Sum ILCR/ID: 7.01E-03 1.95E-04 3.53E-04 

Aluminum (AI) 038SOT340l 5400 7.40E-02 2.06E-03 3.73E-03 57.0669< 
Aroclor-1260 038SOT3401 0.5 u 



Table 10-45 
Surface SoU Rbk and Hazard Eotlmnte• per Sample Location 

Site 38 • Bulldlng 604 Area 
NAS Pensacola 

Site Residmt Site Trespasser Site Worker 

Percent Percent 
Reported LWA Child Adolescent Adult Contribution Contribution 

Sample Concentration ~o Indu.trial to Indu.trial 
COPC Deelgnatlon lmltks! vguAL ILCR H~ ILCR H~ ILCR ug ILCR m 
Arsenic (A•) 038SOT3401 3 u 
Cadmium (Cd) 038SOT3401 0.56 1.54E-02 4.27E-04 7.73E-04 11.836% 
Chromium (Cr) 038SOT3401 6.6 9.0SE-05 2.52E-06 4.55E-06 0.070% 
Copper (Cu) 038SOT3401 6.5 2.23E-03 6.20E-05 l.l2E-04 1.717% 
Dieldrin 038SOT3401 0.05 u 
Lead (Pb) 038SOT3401 53 
Manganese (Mn) 038SOT3401 80 2.33E-02 6.49E-04 l.l7E-03 17.988% 
Vanadium C!::! 038SOT3401 1.5 1.47E-02 4.09E-04 7.39E-04 11.323% 
Sum ILCR/ID: 1.30E-01 3.61E-03 6.53E-03 

Aluminum (AI) 038SOT350l 5400 7.40E-02 2.06E-03 3.73E-03 48.651% 
Aroclor-1260 038SOT3501 0.5 u 
Arsenic (Aa) 038SOT3501 3 u 
Cadmium (Cd) 038SOT3501 l.l 3.02E-02 8.39E-04 1.52E-03 19.821% 
Chromium (Cr) 038SOT3501 9.9 1.36E-04 3.78E-06 6.83E-06 0.089% 
Copper (Cu) 038SOT3501 II 3.77E-03 l.OSE-04 1.90E-04 2.478% 
Dieldrin 038SOT3501 0.05 u 
Lead (Pb) 038SOT3501 15 
Manganese (Mn) 038SOT3501 92 2.68E-02 7.47E-04 1.35E-03 17.635% 
Vanadium (V) 038SOT350! 8.8 1.72E-02 4.80E-04 8.67E-04 11.326% 
SumiLCR/ID: !.52E-01 4.23E-03 7.66E-03 

Aluminum (AI) 038SOT360! 2800 3.84E-02 1.07E-03 1.93E-03 29.878% 
Aroclor-1260 038SOT3601 0.5 u 
Arsenic (As) 038SOT3601 3 u 
Cadmium (Cd) 038SOT360! 2 5.48E-02 1.53E-03 2.76E-03 42.682% 
Chromium (Cr) 038SOT3601 30 4.11E-04 l.l4E-05 2.07E-05 0.320% 
Copper (Cu) 038SOT3601 11 3.77E-03 l.OSE-04 1.90E-04 2.934% 
Dieldrin 038SOT3601 0.05 u 
Lead (Pb) 038SOT3601 240 
Manganese (Mn) 038SOT3601 79 2.30E-02 6.41E-04 l.l6E-03 17.936% 
Vanadium (Y2 038SOT3601 4.1 8.03E-03 2.23E·04 4.04E-04 6.250% 
Sum ILCRIID: 1.29E-Ol 3.58E-03 6.46E-03 

Aluminum (AI) '1l38SOT3701 6700 9.19E-02 2.56E-03 4.62E-03 48.327% 
Aroclor-1260 038SOT3701 0.5 u 
Arsenic (As) 038SOT3701 3 u 
Cadmium (Cd) 038SOT3701 o.s u ! 
Chromium (Cr) 038SOT370t 12 I .65E-04 4.58E-06 8.28E-06 0.087% 
Copper (Cu) 038SOT3701 18 6.17E-03 1.72E-04 3.10E-04 3.246% 
Dieldrin 038SOT3701 0.084 3.05E-06 2.77E-02 I.IIE-07 9.68E-04 6.20E-07 2.17E-03 100.000% 22.689% 
Lead (Pb) 038SOT370t 80 
Manganese (Mn) 038SOT3701 100 2.92E-02 8.12E-04 1.47E-03 15.347% 



Table 10-45 
Surface Soli Rlok and Hazard Estimate• per Sample Location 

Site 38 • Building 604 Area 
NAS Penoacola 

Site Resident Site Trespasser Site Worker 
Percent Percent 

Reported LWA Child Adolescent Adrdt Contribution Contribution 

Sample Concentration to Industrial to Industrial 
COPC Deolsnatlon ~m~/k~ vguAL ILCR Hg ILCR Hg ILCR Hg ILCR m 
Vlllladium!Y) 038SOT3701 10 1.96E·02 S.4SE-04 9.8SE-04 10.304% 
SumiLCR/ffi: 3.0SE-06 1.7SE-01 1.11E-07 S.06E-03 6.20E-07 9.S6E-03 

Aluminum (AI) 038SOT3801 5900 8.09E-02 2.25E-03 4.07E-03 30.687% 
Aroclor-1260 038SOT3801 0.5 u 
Anenic (Ao) 038SOT3801 3 u 
BEQ 038SOT3801 2.2166 3 .67E-05 1.33E-06 7.46E-06 99.479% 
Cadmium (Cd) 038SOT3801 4.6 1.26E-01 3.51E·03 6.35E-03 47.852% 
Chromium (Cr) 038SOT3801 48 6.S8E-04 1.83E-OS 3.3JE-05 0.250% 
Copper (Cu) 038SOT3801 28 9.60E-03 2.67E-04 4.83E-04 3.641% 
Dieldrin 038SOT3801 0.0053 1.92E-07 1.15£-03 6.98E-09 6.11E·OS 3.91E-08 1.37E-04 0.521% 1.032% 
Lead (Pb) 038SOT3801 110 
Mllllglllleoe (Mn) 038SOT3801 87 2.S4E-02 7.06E-04 1.28E-03 9.628% 
Ylll!adium (Y) 038SOT3801 9.3 1.82E·02 5.07E-04 9.16E-04 6.910% 
Sum ILCR/ffi: 3.69E-05 2.63E·OI 1.34E-06 7.32E-03 7.50E-06 1.33E-02 

Aluminum (AI) 038SOT3901 13000 1.78E-01 4.96E-03 8.97E-03 53.953% 
Aroclor-1260 038SOT3901 0.5 u 
Anenic (Ao) 038SOT3901 6 u 
Cadmium (Cd) 038SOT3901 2.5 6.86E-02 1.91E-03 3.45E-03 20.751% 
Chromium (Cr) 038SOT3901 20 2. 74E·04 7 .63E-06 1.38E-05 0.083% 
Copper (Cu) 038SOT3901 43 1.47E-02 4.10E-04 7.42E-04 4.462% 
Dieldrin 038SOT3901 0.05 u 
Lead (Pb) 038SOT3901 110 
Mllllglllleoe (Mn) 038SOT3901 94 2.74E-02 7.63E-04 1.38£-03 8.300% 
VMadium (Y2 038SOT3901 21 4.11E-02 1.14E·03 2.07E-03 12.451% 
SumiLCR/ID: 3.30E-01 9.19E-03 1.66E-02 

Aluminum (AI) 038SOT4001 8200 1.12E-Ol 3.13E-03 5.66E-03 46.007% 
Aroclor-1260 038SOT4001 0.5 u 
Anenic (Ao) 038SOT4001 3 u 
Cadmium (Cd) 038SOT4001 2.4 6.S8E-02 1.83E-03 3.31E-03 26.93!% 
Chromium (Cr) 038SOT4001 17 2.33E-04 6.49E-06 1.17E-05 0.095% 
Copper (Cu) 038SOT4001 59 2.02E-02 5.63E-04 1.02E-03 8.276% 
Dieldrin 'o38SOT4001 0.05 u 
Lead (Pb) 038SOT4001 57 
Mllllglllleoe (Mn) 038SOT4001 76 2.22E-02 6.17E-04 1.12E-03 9.073% 
Vlll!adium (VJ 038SOT4001 12 2.35E-02 6.54E-04! 1.18E-03 9.618% 
Sum ILCR/ffi: 2.44E·OI 6.80E-03 1.23E-02 

Aluminum (AI) 038SOT4101 8000 l.IOE-01 3.05E-03 S.52E-03 16.16991 
Aroclor-1260 038SOT4101 0.5 u 
Anenic (Ao) 038SOT4101 u 



COPC 

Cadmium (Cd) 
Chromium (Cr) 
Copper (Cu) 
Dieldrin 
Lead (Pb) 
Mangane.oe (Mn) 
Vanadium (V) 
SumiLCR/ID: 

Aluminum (AI) 
Aroclor-1260 
Anenic (A•) 
BEQ 
Cadmium (Cd) 
Chromium (Cr) 
Copper (Cu) 
Dieldrin 
Lead (Pb) 
Mangane.oe (Mn) 
Vanadium (V) 
Sum ILCR/ID: 

Notu: 
COPC 
VQUAL 
LWA 
ILCR 
HQ 
HI 
mg/kg 
BEQ 
] 

u 

N 

Table 10-45 
Surface SoU Risk and Hazard Estimates per Sample Location 

Reported 
Sample Concentration 

Designation (mg/kg) VQUAL 

038SOT4101 17 
038SOT4101 36 
038SOT4101 210 
038SOT4101 0.05 u 
038SOT4101 360 
038SOT4101 66 
038SOT4101 5.5 

038SOT4201 !600 
038SOT4201 0.5 u 
038SOT420! 3 u 
038SOT420! 0.215 
038SOT420! 21 
038SOT4201 40 
038SOT420! !90 A 
038SOT4201 0.05 u 
038SOT420! 270 
038SOT4201 34 
038SOT420! 2.8 

= Chemical of potential concern 
= Vnlidation qualifier 
= Lifetime weighted average 
= Incremental lifetime exce.os cancer risk 
= Hoznrd quotient 
~ Hazard index 
= milligrams per kilogram 
~ Benzo(n)pyrene equivalent 

Site 38 • BuUdlng 604 Area 
NAS Pensacola 

Siu Resident Siu Trespasser 

LWA Child Adolesc.,ot 

ILCR HQ ILCR HQ 

4.66E-01 1.30E-02 
4.94E-04 1.37E-05 
7.20E-02 2.00E-03 

1.93E-02 5.36E-04 
1.08E-02 3.00E-04 
6.78E-Ol 1.89E-02 

2.19E-02 6.!0E-04 

4.55E-06 1.65E-07 
5.76E-Ol !.60E-02 
5.48E-04 !.53E-05 
6.5!E-02 !.8!E-03 

9.92E-03 2.76E-04 
5.48E-03 I.S3E-04 

4.55E-06 6.79E-01 !.65E-07 1.89E-02 

= The associated numerical value is an estimated qunntity. 
= The mnterial was analyzed for, but not detected; the nssociated VRiue is the le.oser of 

one hnlf of the sample quantitation limit, or one half of the l9we.ot detected concentration. I 

= There is presumptive evidence of pre.oence of material (tentative identification). 

The manganese refererx:e dose of 0.023 mg/k:g.-day recommended by FDEP would double the manganese hazard quotient shown in this table. 

Site Worlctr 
Percent Percent 

AdoJt Contribution Contribution 
to lndu!!trial to Indu!!trial 

ILCR HQ ILCR m 
2.35E-02 68.720% 
2.48E-05 0.073% 
3.62E-03 10.611% 

9.69E-04 2.838% 
5.42E-04 1.588% 
3.4!E-02 

l.IOE-03 3.231% 

9.26E-07 100.000% 
2.90E·02 84.826% 
2.76E-05 0.08!% 
3.28E-03 9.593% 

4.99E-04 1.461% 
2.76E-04 0.808% 

9.26E-07 3.42E·02 



Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 • Building 604 Area 
NAS Pensacola 

Silt Resident Silt Worker 
Pereent Pereent 

Reported LWA Child Adult Contribution Contribution 
/ 

Sample Concentration to Industrial to Industrial 
COPC Desll!ination (mi!IL) vgUAL ILCR HQ ILCR HQ ILCR HI 

l, 1-Dichloroethanc 036GR73CO! 0.01 u 
l, l -Dichloroethene 036GR73C01 0.01 u 
l ,2-Dichloroethane 036GR73C01 0.01 u 
l ,2-Dichloroethene (total) 036GR73COI 0.01 u 
Acetone 036GR73C01 0.01 u 
Aluminum (AI) 036GR73C01 14 8.95E-01 1.37E-O l 51.589% 
Arsenic (As) 036GR73COI 0.0018 4.02E-05 3.83E-01 9.42E-06 5.87E-02 !00.000% 22.110% 
Cadmium (Cd) 036GR73COI 0.003 u 
Chloroform 036GR73COI 0.01 u 
Chromium (Cr) 036GR73COI 0.0193 1.23E-03 1.89E-04 0.071% 
Copper (Cu) 036GR73COI 0.0359 5.74E-02 8.78E-03 3.307% 
Manganese (Mn) 036GR73COI 0.0614 8.35E-02 1.28E-02 4.814% 
Tetrachloroethene 036GR73C01 0.01 u 
Trichloroethene 036GR73C01 0.01 u 
Vanadium (V) 036GR73C01 0.0344 3.14E-01 4.81E-02 !8.109% 
Vinyl chloride 036GR73COI 0.01 u 
bisQ;-Eth:z:lhex:z:l)Ehthalate @EHP) 036GR73COI O.Ql u 
Sum ILCR/Hir 4.02E-05 1.73E+OO 9.42E-06 2.65E-01 

l , 1-Dichloroethane 036GR74COI 0.01 u 
I, 1-Dichloroethene 036GR74COI 0.01 u 
I ,2-Dichloroethane 036GR74COI 0.01 u 
I ,2-Dichloroethene (total) 036GR74COI 0.01 u 
Acetone 036GR74C01 O.ot u 
Aluminum (AI) 036GR74COI 1.53 9.78E-02 l.SOE-02 7.966% 
Arsenic (As) 036GR74COI 0.0046 J l.03E-04 9.80E-OI 2.41E-05 t.SOE-0! 97.705% 79.836% 
Cadmium (Cd) 036GR74COI 0.003 u 
Chloroform 036GR74COI 0.01 u 
Chromium (Cr) 036GR74COI 0.0209 1.34E-03 2.04E-04 0.109% 
Copper (Cu) 036GR74COI 0.0447 7.14E-02 1.09E-02 5.818% 
Manganese (Mn) 

,, 
036GR74C01 0.0284 3.86E-02 5.91E-03 3.146% 

Tetrachloroethene 036GR74COI 0.003 J 2.42E-06 3.83E-02 5.66E-07 5.87E-03 2.295% 3.124% 
Trichloroethene 036GR74COI 0.01 u 
Vanadium (V) 036GR74COI 0.003 u 
Vinyl chloride 036GR74COI 0.01 u 
bisQ;-Eth:z:lhex:z:l)Ehthalate @EHP) 036GR74COI 0.011 u 
Sum ILCR/Hir 1.05E-04 !.23E+OO 2.46E-05 !.88E-O l 



Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 • Building 604 Area 
NAS Pensacola 

Site Resident Site Worker 
Percent Percent 

Reported LWA Child Adult Conbibution Connibution 
/ 

Sample Concentration to lndu.nial to lndu.ni al 
COPC Desllnation ~~IL) vguAL ILCR H~ ILCR Hg ILCR HI 

1,1-Dichloroethane 036GR75COI O.Dl u 
1,1-Dichloroethene 036GR75COI 0.01 u 
1,2-Dichloroethane 036GR75COI O.D7 1.90E-04 3.13E+OO 4.45E-05 4.79E-OI 12.335% 55.662% 
1,2-Dichloroethene (total) 036GR75COI 0.01 u 
Acetone 036GR75COI 0.01 u 
Aluminum (AI) 036GR75COI 0.811 5.18E-02 7.93E-03 0.922% 
Arsenic (As) 036GR75COI 0.0043 9.61£-05 9.16E-01 2.25E-05 1.40E-OI 6.245% 16.298% 
Cadmium (Cd) 036GR75C01 0.0081 1.04E+OO 1.58E-01 18.421% 
Chloroform 036GR75C01 0.01 u 
Chromium (Cr) 036GR75COI 0.0811 5.18£-03 7.93E-04 0.092% 
Copper (Cu) 036GR75COI 0.0446 7.12E-02 1.09E-02 1.268% 
Mangancae (Mn) 036GR75COI 0.0526 7.15E-02 1.09E-02 1.273% 
Tetrachloroethene 036GR75C01 0.005 4.03E-06 6.39E-02 9.43E-07 9.78E-03 0.262% 1.137% 
Trichloroethene 036GR75COI 0.013 3.29E-06 2.77E-OI 7.71E-07 4.24E-02 0.214% 4.927% 
Vanadium (V) 036GR75COI 0.003 u 
Vinyl chloride 036GR75COI 0.038 1.25E-03 2.92E-04 80.944% 
bis~-Eth:z:lhe~l)Ehthalate @EHP) 036GR75C01 O.D11 u 
Smn ILCRIHI• l.S4E-03 5.62E+OO 3.60E-04 8.60E-OI 

1,1-Dichloroethane 036GR76C01 0.007 ] 7.60E-03 1.16E-03 0.072% 
1,1-Dichloroethene 036GR76COI O.Dl u 
1,2-Dichloroethane 036GR76C01 0.019 5.15E-05 8.49E-OI 1.21E-05 1.30E-Ol 5.212% 8.024% 
1,2-Dichloroethene (total) 036GR76CO! 0.01 u 
Acetone 036GR76COI 0.01 u 
Aluminum (AI) 036GR76C01 9.12 5.83E-OI 8.92E-02 5.507% 
Arsenic (As) 036GR76C01 0.011 2.46E-04 2.34E+OO 5.76E-05 3.59E-Ol 24.870% 22.142% 
Cadmium (Cd) 036GR76COI 0.0459 5.87E+OO 8.98E-OI 55.436% 
Chloroform 036GR76COI 0.01 u 
Chromium (Cr) 036GR76COI 0.472 3.02E-02 4.62E-03 0.285% 
Copper (Cu) 036GR76COI 0.216 3.45E-Ol 5.28E-02 3.261% 
Manganese (Mn) 036GR76COI 0.132 1.79E-Ol 2.75E-02 1.696% 
Tetrachloroethene 036GR76COI 0.01 u 
Trichloroethene 036GR76COI 0.011 2.79E-06 2.34E-01 6.53E-07 3.59E-02 0.282% 2.214% 
Vanadium (V) 036GR76COI 0.0158 1.44E-OI I 2.21E-02 1.363% 
Vinyl chloride 036GR76COI 0.021 6.88£-04 1.61E-04 69.636% 
bis(2-Eth:z:lhex:z:I)Ehthalate (BEHP) 036GR76COI 0.011 u 
Smn ILCRIHI• 9.89£-04 1.06E+OI 2.31E-04 1.62E+00 

I, 1-Dichloroethane 036GR77COI 0.01 u 



Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 - Building 604 Area 
NAS Pensacola 

Site Resident Site Worker 
Percent Percent 

Reported LWA Child Adull Con~bution Contribution 
Sample Concentration to Industrial to Indu.obial 

core Desl&nadon (m&IL) vguAL ILCR HQ ILCR Hg ILCR HI 

1,1-Dichloroethene 036GR77C01 0.01 u 
1,2-Dichloroethane 036GR77C01 0.01 u 
1,2-Dichloroethene (total) 036GR77C01 0.01 u 
Acetone 036GR77C01 0.01 u 
Aluminum (AI) 036GR77C01 4.1 2.62E-01 4.01E-02 12.438% 
Arsenic (As) 036GR77C01 0.0038 8.49E-05 8.09E-01 !.99E-05 1.24E-01 4.738% 38.427% 
BEQ 036GR77C01 0.0157 1.71E-03 4.00E-04 95.262% 
Cadmium (Cd) 036GR77C01 0.0045 5.75E-01 8.80E-02 27.303% 
Chlorofonn 036GR77C01 0.01 u 
Chromium (Cr) 036GR77C01 0.156 9.97E-03 1.53E-03 0.473% 
Copper (Cu) 036GR77C01 0.195 3.!2E-Ol 4.77E-02 14.789% 
Manganese (Mn) 036GR77C01 0.0776 1.06E-01 1.61E-02 5.009% 
Tetrachloroethene 036GR77C01 0.01 u 
Trich1oroethene 036GR77C01 0.01 u 
Vanadium {V) 036GR77C01 0.0036 J 3.29E-02 5.03E-03 1.560% 
Vinyl chloride 036GR77C01 0.01 u 
bisG-Ethxlhexxl)ehthalate @EHP) 036GR77C01 0.011 UR 
Sum fi.,CRJHir !.79E-03 2.11E+00 4.20E-04 3.22E-01 

1,1-Dichloroethane 036GR78C01 0.01 u 
1,1-Dichloroethene 036GR78COI 0.01 u 
1,2-Dichloroethane 036GR78COI O.Dl u 
1,2-Dichloroethene (total) 036GR78C01 0.01 u 
Acetone 036GR78COI 0.01 u 
Aluminum (AI) 036GR78C01 1.03 6.58E-02 1.01E-02 14.051% 
Arsenic (As) 036GR78COI 0.0015 3.35E-05 3.20E-OI 7.85E-06 4.89E-02 100.000% 68.209% 
Cadmium (Cd) 036GR78C01 0.003 u 
Chloroform 036GR78C01 0.01 u 
Chromium (Cr) 036GR78C01 0.0052 J 3.32E-04 5.09E-05 0.071., 
Copper (Cu) 036GR78COI 0.0107 J 1.71E-02 2.62E-03 3.649% 
Manganese (Mn) ' 036GR78COI 

/ 
0.0483 6.57E-02 l.OIE-02 14.019% 

Tetrachloroethene 036GR78COI 0.01 u 
Trichloroethene 036GR78COI 0.01 u 
Vanadium (V) 036GR78COI 0.003 u 
Vinyl chloride 036GR78COI 0.01 u 
bisG-Ethxlhexxllehthalate @EHP) 036GR78C01 0.011 u 

I 

Sum ILCR/Hir 3.3SE-05 4.68E-01 7.85E-06 7.17E-02 

I, 1-Dichloroethane 036GR79C01 0.01 u 



Table 10-46 
Groundwater Ri!k and Hazard Estimates per Sample Location 

Site 38 • Building 604 Area 
NAS Pemacola 

Site Resident Site Worker 

Percent Percent 
Reported LWA Child Adult Contribution C<!ntribution 

Sample C<!nc:entration to lnJIU!trinl to lndtL•trial 
COPC Deslgnadon (mg/L) VQUAL ILCR HQ ILCR HQ ILCR HI 

I, 1-Dichloroethene 036GR79COI 0.01 u 
I ,2-Dichloroethane 036GR79COI 0.01 u 
I ,2-Dichloroethene (totnl) 036GR79COI 0.01 u 
Acetone 036GR79COI 0.01 u 
Aluminum (AI) 036GR79COI 7.82 5.00E-Ol 7.65E-02 29.602% 
Arsenic (Aa) 036GR79COI 0.0032 7.15E-05 6.82E-Ol 1.68E-05 !.04E-OI 100.000% 40.377% 
Cadmium (Cd) 036GR79COI 0.003 u 
Chloroform 036GR79COI 0.01 u 
Chromium (Cr) 036GR79COI 0.0198 1.27E-03 !.94E-04 0.015% 
Copper (Cu) 036GR79COI 0.0609 9.73E-02 !.49E-02 5.763% 
Manganeae (Mn) 0360R79COI 0.217 2.95E-OI 4.52E-02 17.477% 
Tetrachloroethene 0360R79COI 0.01 u 
Trichloroethene 036GR79COI 0.01 u 
Vanadium (V) 0360R79COI 0.0124 J 1.13E-01 1.73E-02 6.706% 
Vinyl chloride 0360R79COI 0.01 u 
bis~-Eth~lhe~l)2hthalate @EHP) 036GR79COI 0.011 u 
SIDD ILCRIHII 7.!5E-05 1.69E+00 1.68E-05 2.58E-OI 

1, 1-Dichloroethane 0380010401 0.005 u 
I, 1-Dichloroethene 0380010401 0.005 u 
I ,2-Dichloroethane 0380010401 0.005 u 
Acetone 0380010401 0.05 u 
Aluminum (AI) 0380010401 0.078 4.98E·03 7.63E·04 13.251% 
Arsenic (As) 0380010401 0.015 u 
Cadmium (Cd) 0380010401 0.0025 u 
Chloroform 0380010401 0.005 u 
Chromium (Cr) 0380010401 0.005 u 
Copper (Cu) 0380010401 0.005 u 
Manganeae (Mn) 0380010401 0.024 3.26E-02 4.99E-03 86.749% 
Tetrachloroethene 038GOI0401 0.005 u 
Trichloroethene 0380010401 0.00.5 u 
Vanadium (V) 

// 
0380010401 0.00.5 u 

Vinyl chloride 038GOI0401 0.0042 1.38E·04 3.22E-05 100.000% 
bis(2-Ethylhexyl)phthalatc (BEHP) 038GOI0401 0.01 u 
cis-! ,2-Dichloroethene 038GOI0401 0.005 u 
trana-1 2-Dichloroethene 0380010401 0.005 u 
SIDD ILCRIHII 1.38E-04 3.76E-02 3.22E-05 5.76E-03 

I, 1-Dichloroethane 038GOI0701 0.005 u 



Table 10-46 
Groundwater Risk and Hazard Estimates per Saruple Location 

Site 38 • Building 604 Area 
NAS Pensacola 

Site Resident Site Worker 
Percent Percent 

Reported LWA Child Adult Conbibution Conbibution 
Sample Concentration to ~dw!bial to lnd11.1trial 

COPC Designation (m&IL2 vguAL ILCR Hg ILCR Hg ILCR HI 

I, 1-Dichloroethene 0380010701 0.005 u 
I ,2-Dichloroethane 0380010701 0.005 u 
Acetone 0380010701 0.05 u 
Aluminum (AI) 0380010701 0.074 4.73E-03 7.24E-04 19.899% 
Arsenic (Aa) 0380010701 0.015 u 
Cadmium (Cd) 0380010701 0.0025 u 
Chloroform 0380010701 0.005 u 
Chromium (Cr) 0380010701 0.005 u 
Copper (Cu) 0380010701 0.005 u 
Manganese (Mn) 038G010701 0.014 !.90E-02 2.91E-03 80.101% 
Tetrachloroethene 0380010701 0.005 u 
Trichloroethene 038GOI0701 0.005 u 
Vanadium (V) 038GOI070t 0.005 u 
Vinyl chloride 0380010701 0.001 u 
bia(2-Ethylhexyl)phthalate (BEHP) 038GOI0701 0.01 u 
cia-1 ,2-Dichloroethene 0380010701 0.005 u 
trana-1 2-Dichloroethene 0380010701 0.005 u 
Sum ILCRIHir 2.38E-02 3.64E-03 

I , 1-Dichloroethane 0380010801 0.005 u 
I, I -Dichloroethene 038GOI0801 0.005 u 
I ,2-Dichloroethane 038GOI0801 0.005 u 
Acetone 0380010801 0.05 u 
Aluminum (AI) 038GOI0801 0.056 3.58E-03 5.48E-04 29.801% 
Arsenic (Aa) 038GOI0801 0.0075 u 
Cadmium (Cd) 038GOI080t 0.0012 u 
Chloroform 038GOI0801 0.005 u 
Chromium (Cr) 038GOI0801 0.0025 u 
Copper (Cu) 038GOI0801 0.0025 u 
Manganese (Mn) 038GOI0801 0.0062 8.43E-03 !.29E-03 70.199% 
Tetrachloroethene 

/ 
0380010801 0.005 u 

Trichloroethene 038GOI0801 0.005 u 
Vanadium (V) 038GOI0801 0.0025 u 
Vinyl chloride 038GOI0801 0.0019 6.23E-05 !.~6E-05 100.000% 
bis(2-Ethylhexyl)phthalate (BEHP) 038GOI0801 O.Ql u 
cis- I ,2-Dichloroethene 038GOI0801 0.005 u 
trana-1 2-Dichloroethene 038GOI0801 0.005 u 
Sum ILCRIHir 6.23E-05 !.20E-02 !.46E-05 !.84E-03 



Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38- Building 604 Aren 
NAS Pemacola 

Site Resident Site Worker 
Percent Percent 

Reported LWA Child A dull Con~bution Conbibution 

Sample Concentration to lndmbial to Indm~al 
COPC Deelsution (msiL> vguAL ILCR H~ ILCR Hg ILCR HI 

I, 1-Dichloroethane 038GOI0901 0.005 u 
I, 1-Dichloroethene 038GOI0901 0.005 u 
I ,2-Dichloroethane 038GOI0901 0.005 u 
Acetone 038GOI0901 0.05 u 
Aluminum (AI) 038GOI0901 0,015 4.79E-03 7.34B-04 18.054% 
Arsenic (Aa) 038GOI0901 O.Ql5 u 
Cadmium (Cd) 038GOI0901 0.0025 u 
Chloroform 038G010901 0.005 u 
Chromium (Cr) 038GOI0901 o.oos u 
Copper (Cu) 038GOI0901 o.oos u 
Manganese (Mn) 038GOI090! 0.016 2.18B-02 3.33B-03 81.946% 
Tetrachloroethene 038G010901 0.005 u 
Trichloroethene 038GOI0901 o.oos u 
Vanadium (V) 038G010901 0.005 u 
Vinyl chloride 038G010901 0.001 J 3.28E-05 7.68B-06 100.000% 
bis(2-Bthylhexyl)phthalate (BEH P) 038GOI0901 0.01 u 
cis-! ,2-Dichloroethene 038G010901 0.005 u 
trana-1 2-Dichloroethene 038GOI090! 0.005 u 
Sum ILCR/Hir 3.28B-05 2.65B-02 7.68B-06 4.06E-03 

I, 1-Dichloroethane 038GOS0701 0.0007 AJ 7.60E-04 1.16B-04 0.888% 
I, 1-Dichloroethene 038GOS0701 0.005 u 
I ,2-Dichloroethane 038GOS0701 0.005 u 
Acetone 038GOS0701 0.05 u 
Aluminum (AI) 038GOS0701 0.057 3.64B-03 S.S7B-04 4.255% 
Arsenic (Aa) 038GOS0701 0.015 u 
Cadmium (Cd) 038GOS0701 0.0025 u 
Chloroform 038GOS0701 o.oos u 
Chromium (Cr) 038GOS0701 0.005 u 
Copper (Cu) 038GOS0701 0.005 u 
Manganese (Mn) 038GOS0701 0.024 3.26B-02 4.99B-03 38.121% 
Tetrachloroethene 038GOS0701 0.005 u 
Trichloroethene 038GOS0701 o.oos u 
Vanadium (V) 038GOS0701 0.005 u 

I 
Vinyl chloride 038GOS0701 0.0062 2.03E-04 4.76E-05 100.000% 
bis(2-Ethylhexyl)phthalate (BEHP) 038GOS0701 0.01 u 
cis-! ,2-Dichloroethene 038GOS0701 0.0026 AJ 3.32B-02 5.09E-03 38.819% 

trans-! ,2-Dichloroethene 038GOS0701 0.0024 AJ 1.53E-02 2.35E-03 17.917% 

Sum ILCR!Hir 2.03E-04 8.56E-02 4.76E-05 1.31E-02 



Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 • Building 604 Area 
NAS Pensacola 

Site Resident Site Worker 
Percent Percent 

Reported LWA Child A dull Conbibution Conbibution 
Sample Coneenfl'adon to fudwbial to Indwtrinl 

COPC Deslsnadon !m&IL) vguAL D..CR Hg D..CR Hg D..CR HI 

1,1-Dichloroethane 038GOS0901 0.005 u 
1,1-Dichloroethene 038GOS0901 0.005 u 
1,2-Dichloroethane 038GOS0901 0.005 u 
Acetone 038GOS0901 0.05 u 
Aluminum (AI) 038GOS0901 0.05 u 
Arsenic (Aa) 038GOS0901 0.015 u 
Cadmium (Cd) 038GOS0901 0.0025 u 
Chloroform 038GOS0901 0.005 u 
Chromium (Cr) 038GOS0901 0.005 u 
Copper (Cu) 038GOS0901 0.005 u 
Manganese (Mn) 038GOS0901 0.024 3.26E-02 4.99E-03 6.674% 
Tetrachloroethene 038GOS0901 0.0028 AJ 2.25E-06 3.58E-02 5.28E-07 5.48E-03 1.011% 7.320% 
Trichloroethene 038GOS0901 0.0084 2.13E-06 1.79E-OI 4.98E-07 2.74E-02 0.954% 36.598% 
Vanadium (V) 038GOS0901 0.005 u 
Vinyl chloride 038GOS0901 0.0066 2.16E-04 5.07E-05 97.006% 
bis(2-Ethylhexyl)phthalate (BEHP) 038GOS0901 0.011 2.29E-06 3.51E-02 5.37E-07 5.38E-03 1.029% 7.189% 
cia-1,2-Dichloroethene 038GOS0901 0.012 A 1.53E-01 2.35E-02 31.370% 
trana-1 12-Dichloroethene 038GOS0901 0.0083 A 5.30E-02 8.12E-03 10.849% 
Sum D..CR/Hia 2.23E-04 4.89E-OI 5.22E-05 7.48E-02 

1,1-Dichloroethane 038GOSI701 0.1 u 
1,1-Dichloroethene 038GOSI701 0.021 2.42E-04 2.98E-OI 5.68E-05 4.56E-02 0.199% 3.670% 
1,2-Dichloroethane 038GOS1701 0.1 u 
Aceto no 038GOS1701 I u 
Aluminum (AI) 038GOS1701 0.055 3.51E-03 5.38E-04 0.043% 
Arsenic (Aa) 038GOS1701 0.0075 u 
Cadmium (Cd) 038GOS1701 0.0012 u 
Chloroform 038GOS1701 0.1 u 
Chromium (Cr) 038GOSI701 0.0044 2.81E-04 4.30E-05 0.003% 
Copper (Cu) ', 038GOSI701 0.0025 u 
Manganese (Mn) 038GOS1701 0.033 4.49E-02 6.87E-03 0.552% 
Tetrachloroethene 038GOS1701 0.11 8.86E-05 1.41E+OO 2.07E-05 2.!5E-Ol 0.073% 17.301% 
Trichloroethene 038GOSI701 0.019 4.81E-06 4.05E-OI 1.1flE-06 6.19E-02 0.004% 4.981% 
Vanadium (V) 038GOS1701 0.0025 u 
Vinyl chloride 038GOS1701 3.7 1.21E-O I 2.84E-02 99.724% 
bis(2-Ethylhexyl)phthalate (BEHP) 038GOSI701 0.01 u 
cis-1,2-Dichloroethene 038GOSI701 0.46 5.88E+OO 9.00E-OI 72.349% 
trans-1,2-Dichloroethene 038GOS1701 0.014 8.95E-02 1.37E-02 1.101% 



Table 1046 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 - Building 604 Area 
NAS Pensacola 

Site Resident Site Worker 
Percent Percent 

Reported LWA ChiUl Adult Conuibution Conbibution 
Sample Concentration to lndusbi al to Indusbi al 

COPC Deslsnation (m&IL! vguAL ILCR Hg ILCR Hg ILCR HI 

Sum ILCR/Hia 1.22E-OI 8.!3E+00 2.85E-02 I.24E+OO 

I, 1-Dichloroethane 038GOS!801 0.0011 1.19E-03 1.83E-04 0.336% 
I, 1-Dichloroethcne 038GOS!801 0.0007 ] 8.08E-06 9.94E-03 !.89E-06 1..52E-03 44.761% 2.796% 
I ,2-Dichloroethane 038GOS1801 0.005 u 
Acetone 038GOS1801 0.05 u 
Aluminum (AI) 038GOS1801 0.064 4.09E-03 6.26E-04 1.150% 
Arsenic (As) 038GOS1801 O.Q15 u 
Cadmium (Cd) 038GOS!801 0.0025 u 
Chloroform 038GOS!801 0.005 u 
Chromium (Cr) 038GOS1801 0.005 u 
Copper (Cu) 038GOS1801 0.0053 8.47E-03 1.30E-03 2.382% 
Manganese (Mn) 038GOS1801 O.Q15 2.04E-02 3.12E-03 5.737% 
Tetrachloroethene 038GOS1801 0.01 8.05E-06 1.28E-Ol 1.89E-06 1.96E-02 44.579% 35.950% 
Trichloroethene 038GOS!801 0.0076 1.93E-06 1.62E-01 4.51E-07 2.48E-02 10.660% 45.537% 
Vanadium (V) 038GOS1801 0.005 u 
Vinyl chloride 038GOS1801 0.001 u 
bis(2-Ethylhexyl)phthalate (BEHP) 038GOS1801 0.01 u 
cis-! ,2-Dichloroethene 038GOS!801 0.0017 ] 2.17E-02 3.33E-03 6.112% 
trans-! 2-Dichloroethene 038GOS!801 0.005 u 
Sum ILCR/Hla 1.81E-05 3.55E-Ol 4.23E-06 5.44E-02 

I, 1-Dichloroethane 038GOS2201 0.032 A 3.47E-02 5.32E-03 6.792% 
I, 1-Dichloroethene 038GOS2201 0.0013 AJ 1.50E-05 1.85E-02 3.52E-06 2.83E-03 0.648% 3.608% 
I ,2-Dichloroethane 038GOS2201 0.005 u 
Acetone 038GOS2201 0.05 u 
Aluminum (AI) 038GOS2201 0.052 3.32E-03 5.09E-04 0.649% 
Arsenic (As) 038GOS2201 0.015 u 
Cadmium (Cd) 038GOS2201 0.0025 u 
Chloroform 038GOS2201 0.005 u 
Chromium (Cr) 038GOS2201 0.022 1.41E-03 2.15E.04 0.275% 
Copper (Cu) 038GOS2201 0.005 u 
Manganese (Mn) 038GOS2201 0.005 u 
Tetrachloroethene 038GOS2201 0.007 A 5.64E-06 8.95E-02 t.:12E-06 1.37E-02 0.243% 17.485% 
Trichloroethene 038GOS2201 0.009 A 2.28E-06 1.92E-Ol 5.34E-07 2.93E-02 0.098% 37.469% 
Vanadium (V) 038GOS2201 0.005 u 
Vinyl chloride 038GOS2201 0,07 2.29E-03 5.37E-04 99.011% 
bis(2-Ethylhexyl)phthalate (BEHP) 038GOS2201 O.ot u 
cis· I ,2-Dichloroethene 038GOS2201 0.012 A !.53 E-O! 2.35E-02 29.975% 



Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 - Building 604 Area 
NAS Pensacola 

Site Resident Site Worker 
Percent Percent 

Reported LWA Child Adull Conpribution ConQ;bution 
Sample Concentration to Industrial to lndusQ;al 

COPC Des! a nation !m&IL) vguAL ILCR Hg ILCR Hg ILCR HI 
trana-1 12-Dichloroethene 038GOS2201 0.003 AJ !.92E-02 2.93E-03 3.747% 
Sum ILCR/Hir 2.32E-03 5.12E-Ol 5.43E-04 7.83E-02 

I, 1-Dichloroethane 038GOS2401 0.005 u 
I ,1-Dichloroethene 038GOS2401 0.005 u 
I ,2-Dichloroethane 038GOS2401 0.005 u 
Acetone 038GOS2401 0.05 u 
Aluminum (Al) 038GOS2401 0.055 3.51E-03 5.38E-04 0.227% 
Arsenio (As) 038GOS2401 0.015 u 
Cadmium (Cd) 038GOS2401 0.011 1.41E+OO 2.15E-OI 90.724% 
Chloroform 038GOS2401 0.005 u 
Chromium (Cr) 038GOS2401 0.005 u 
Copper (Cu) 038GOS2401 0.005 u 
Manganese (Mn) 038GOS2401 0.027 3.67E-02 5.62E-03 2.369 r. 
Tetrachloroethene 038GOS2401 0.005 u 
Trichloroethene 038GOS2401 0.0036 J 9.12E-07 7.67E-02 2.14E-07 1.17E-02 100.000% 4.949% 
Vanadium (V) 038GOS2401 0.005 u 
Vinyl chloride 038GOS2401 0.001 u 
bis(2-Ethylhexyl)phthalate (BEHP) 038GOS2401 0.01 u 
cis-1,2-Dichloroethene 038GOS2401 0.0014 J !.79E-02 2.74E-03 1.155% 
trans-1 12-Dichloroethene 038GOS2401 0.0014 8.95E-03 1.37E-03 0.577% 
Sum fi,CR/Hlr 9.12E-07 1.55E+OO 2.14E-07 2.37E-OI 

I, 1-Dichloroethane 038GOS2501 0.005 u 
I, 1-Dichloroethene 038GOS2S01 0.005 u 
I ,2-Dichloroethane 038GOS250! 0.005 u 
Acetone 038GOS2501 0.05 u 
Aluminum (AI) 038GOS2501 0.23 1.47B-02 2.25E-03 41.989% 
Arsenio (As) 038GOS250! 0.0075 u 
Cadmium (Cd) 038GOS250! 0.0012 u 
Chloroform ,, 038GOS2501 0.005 u 
Chromium (Cr) 038GOS250! 0.0025 u 
Copper (Cu) 038GOS2501 0.0082 1.31E-02 2.00E-03 37.425% 
Manganese (Mn) 038GOS2501 0.0053 7.21E-03 I.IOE-03 20.587% 
Tetrachloroethene 038GOS2501 0.005 u 
Trichloroethene 038GOS2501 0.005 u 
Vanadium (V) 038GOS2501 0.0025 u 
Vinyl chloride 038GOS2501 0.005 u 
bis(2-Ethylhexyl)phthalate (BEHP) 038GOS2501 0.01 u 



Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 - Building 604 Area 
NAS Pensacola 

Silt Resident Silt Worker 
Percent Percent 

Reported LWA Child A dull Conttibution Conttibution 
Sample Concentntion to fudusttial to lndusttial 

core Deelsnation !msiL> vguAL ILCR ng ILCR Hg ILCR HI 

cis- I ,2-Dichloroethene 038GOS2501 0.005 u 
trans-! 2-Dichloroethene 03800S2501 0.005 u 
Smn O,CRIHII 3.50E-02 5.36E-03 

I, 1-Dichloroethane 038GOS2601 0.005 u 
I, 1-Dichloroethene 038GOS?.601 o.oos u 
I ,2-Dichloroethane 038GOS2601 0.005 u 
Acetone 038GOS2601 0.05 u 
Aluminum (AI) 038GOS2601 0.062 3.96E-03 6.06E-04 2.371% 
Arsenic (As) 038GOS2601 0.015 u 
Cadmium (Cd) 038GOS2601 0.002.5 u 
Chloroform 038GOS2601 o.oos u 
Chromium (Cr) 038GOS2601 0.005 u 
Copper (Cu) 038GOS2601 0.00.5 u 
Manganeae (Mn) 038GOS2601 0.12 1.63E-Ol 2.50E-02 97.629% 
Tetrachloroethene 038GOS2601 o.oos u 
Trichloroethene 038GOS2601 0.005 u 
Vanadium (V) 038GOS2601 0.00.5 u 
Vinyl chloride 038GOS2601 0.00.5 u 
bis(2-Ethylhexyl)phthalate (BEHP) 038GOS2601 0.01 u 
cis-! ,2-Dichloroethene 038GOS2601 0.00.5 u 
trana-1 2-Dichloroethene 038GOS2601 0.005 u 
Smn lLCRilfl1 1.67E-01 2.50E-02 

I, 1-Dichloroethane 038GOS2701 0.005 u 
1, 1-Dichloroethene 038GOS2701 o.oos u 
I ,2-Dichloroethane 038GOS2701 0.005 u 
Acetone 038GOS2701 0.0.5 u 
Aluminum (AI) 038GOS2701 0.2.5 1.60E-02 2.4.5E-03 7.687% 
Arsenic (As) 03800S2701 0.006 u 
Cadmium (Cd) ,, 038GOS2701 0.0011 1.41E-01 2.15E-02 67.648% 
Chloroform 038GOS2701 0.00.5 u 
Chromium (Cr) 038GOS2701 0.002 u 
Copper (Cu) 038GOS2701 0.002 u 
Manganese (Mn) 038GOS2701 0.0048 6 . .53E-03 9.99E-04 3.140% 
Tetrachloroethene 038GOS2701 0.001 S.OSE-07 1.28E-02 1.89E-07 1.96E-03 100.000% 6.150% 
Trichloroethene 038GOS2701 0.005 u 
Vanadium (V) 038GOS2701 0.003.5 3.20E-02 4.89E-03 !5.375% 
Vinyl chloride 038GOS2701 0.001 u 



Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 - Building 604 Area 
NAS Pensacola 

Site Resident Site Worker 
Percent Percent 

Reported LWA Child Adult Conbibution Conbibution 

Sample Concentration to fudll!Uial to lndll!Uial 
COPC Desi&nation (m&IL) vguAL ILCR Hg ILCR Hg ILCR HI 

bis(2-Ethylhexyl)phthalatc (BEHP) 038GOS2701 0.01 u 
cis-1,2-Dichloroethene 038GOS2701 0.005 u 
trans- I 2-Dichloroethenc 038GOS2701 0.005 u 
Sum ILCR/Hit 8.05E-07 2.08E-01 1.89E-07 3.18£-02 

1,1-Dichloroethane 038GOS2801 0.005 u 
1,1-Diehloroethene 038GOS2801 0.005 u 
1,2-Dichloroethane 038GOS2801 0.005 u 
Acetone 038GOS2801 0.05 u 
Aluminum (AI) 038GOS2801 0.24 1.53£-02 2.35£-03 15.499% 
Arsenic (As) 038GOS2801 0.006 u 
Cadmium (Cd) 038GOS2801 0.001 u 
Chloroform 038GOS2801 0.0012 1.55E-06 1.53E-02 3.63£-07 2.35E-03 100.000% 15.499% 
Chromium (Cr) 038GOS2801 0.002 u 
Copper (Cu) 038GOS2801 0.0041 6.55E-03 I.OOE-03 6.619% 
Manganese (Mn) 038GOS2801 0.0078 1.06E-02 1.62£-03 10.718% 
Tetrachloroethene 038GOS2801 0.005 u 
Trichloroethene 038GOS2801 0.005 u 
Vanadium (V) 038GOS2801 0.0056 5.11£-02 7.82E-03 51.664% 
Vinyl chloride 038GOS2801 0.001 u 
bia(2-Ethylhexyl)phthalate (BEHP) 038GOS2801 0.01 u 
cis- I ,2-Dichloroethene 038GOS2801 0.005 u 
trana-1 2-Diclil.oroethene 038GOS2801 0.005 u 
Sum ILCR!Hit I.S5E-06 9.89E-02 3.63£-07 1.51E-02 

1,1-Dichloroethane 038GOS2901 0.005 u 
1,1-Dichloroethene 038GOS2901 0.005 u 
1,2-Dichloroethane 038GOS2901 0.005 u 
Acetone 038GOS2901 0.05 u 
Aluminum (AI) 038GOS2901 0.19 1.21E-02 1.86E-03 0.345% 
Arsenic (As) ,, 038GOS2901 0.012 2.68E-04 2.56E+OO 6.28E-05 3.91E-OI 15.968% 72.626% 
Cadmium (Cd) 038GOS2901 0.0017 2.17E-Ol 3.33E-02 6.173% 
Chloroform 038GOS2901 0.005 u 
Chromium (Cr) 038GOS2901 0.0076 4.86E-04 7.43E-05 0.014% 
Copper (Cu) 038GOS2901 0.026 4.15E-02 6.36E-03 1.180% 
Manganese (Mn) 038GOS2901 0.13 1.77E-Ol 2.71E-02 5.022% 
Tetrachloroethene 038GOS2901 0.001 AJ 8.05E-07 1.28E-02 !.89E-o7 1.96E-03 0.048% 0.363% 

Trichloroethene 038GOS2901 0.004 AJ I.OIE-06 8.52E-02 2.37E-07 1.30E-02 0.060% 2.421% 

Vanadium (V) 038GOS2901 0.002 u 



Table 10-46 
Groundwater Ri~k and Hazard E!timates per Sample Location 

Site 38 - Building 604 Area 
NAS Pemacola 

Site Resident Site Worker 
Percent Percent 

Reported LWA Child A dull Conbibution Conbibution 
Sample Concentration to lnclustrial to Indmbial 

COPC Desl;nation (m&IL) VQUAL ILCR HQ ILCR HQ ILCR HI 

Vinyl chloride 0380052901 0.043 1.41E-03 3.30E-04 83.923% 
bia(2-Ethylhexyl)phthalate (BEHP) 0380052901 O.ot u 
cia-! ,2-Dichloroethene 0380052901 0.028 A 3.58E-01 5.48E-02 10.168% 
trana-1 12-Dichloroethene 0380052901 0.0093 A 5.94E-02 9.10E-03 1.689% 
Sum ILCRIHI1 1.68E-03 3.52E+00 3.93E-04 5.39E·OI 

I, 1-Dichloroethane 038GOS3001 0.005 u 
I, 1-Dichloroethene 0380053001 0.005 u 
I ,2-Dichloroethane 038G05300! 0.005 u 
Acetone 0380053001 0.05 u 
Aluminum (AI) 0380053001 0.28 1.79E-02 2.74E-03 0.486% 
Anenic (As) 0380053001 0.017 3.80E-04 3.62E+00 8.90E-05 5.54E-O! 99.683% 98.406% 
Cadmium (Cd) 0380053001 0.001 u 
Chloroform 0380053001 0.005 u 
Chromium (Cr) 0380053001 0.002 u 
Copper (Cu) 0380053001 0.0037 5.91E-03 9.05E-04 0.161 r. 
Manganese (Mn) 038G053001 0.0059 8.02E-03 1.23E-03 0.218% 
Tetrachloroethene 0380053001 0.0015 A1 1.21E-06 1.92E-02 2.83£.07 2.93E-03 0.317% 0.521% 
Tricbloroethene 038GOS3001 0.005 u 
Vanadium (V) 0380053001 0.002 u 
Vinyl chloride 0380053001 0.001 u 
bis(2-Ethylhexyl)phthalate (BEHP) 0380053001 0.01 u 
cis- I ,2-Dichloroethene 0380053001 0.0006 A1 7.67E-03 1.17E-03 0.208 r. 
trans-! 2-Dichloroethene 0380053001 0.005 u 
Sum ILCRIHI1 3.81E-04 3.68E+00 8.93E-05 5.63E-01 

I, 1-Dicbloroethane 038G053101 0.005 u 
I, 1-Dicbloroethene 0380053101 0.005 u 
I ,2-Dicbloroethane 0380053101 0.005 u 
Acetone 038G053101 0.05 u 
Aluminum (AI) 038GOS3101 0.32 2.04E-02 3.13E-03 100.000% 
Anenic (As) 038G053101 0.015 u 
Cadmium (Cd) 038GOS3!01 0.0025 u 
Chloroform 0380053101 0.005 u 
Chromium (Cr) 038G053101 0.005 u 
Copper (Cu) 038GOS310! 0.005 u 
Manganese (Mn) 038G053101 0.005 u 
Tetrachloroethene 038GOS3!01 0.005 u 
Trichloroethene 038GOS3101 0.005 u 

li 



Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 - Building 604 Area 
NAS Pensacola 

Site Resident Site Worker 
Percent Percent 

Reported LWA Child Adult Contribution Contribution 
Sample Coneentration to lr(dustrial to Industrial 

COPC Designation (mg/L) VQUAL ILCR HQ ILCR HQ ILCR HI 

Vanadium {V) 038GOS3101 0.005 u 
Vinyl chloride 038GOS3101 0.001 u 
bis(2-E.thylhexyl)phthalate (BEHP) 038GOS3101 O.Ql u 
cis- I ,2-Dichloroethene 038GOS3101 0.005 u 
trans-! 2-Dichloroethene 038GOS3101 0.005 u 
Smn ILCRIHII 2.04E-02 3.13E-03 

I, 1-Dichloroethane 038GOS3201 O.o75 u 
I, 1-Dichloroethene 038GOS3201 0.075 u 
I ,2-Dichloroethane 038GOS3201 0.075 u 
Acetone 038GOS3201 0.75 u 
Aluminum (AI) 038GOS3201 0.074 4.73E-03 7.24E-04 0.017% 
Arsenic (As) 038GOS3201 0.0084 1.88E-04 J.79E+OO 4.40E-05 2.74E-01 3.610% 6.359% 
Cadmium (Cd) 038GOS3201 0.002 u 
Chloroform 038GOS3201 0.015 u 
Chromium (Cr) 038GOS3201 0.004 u 
Copper (Cu) 038GOS3201 0.004 u 
Mangane8e (Mn) 038GOS3201 0.026 3.53E-02 5.41E-03 0.126% 
Tetrachloroethene 038GOS3201 0.82 6.60E-04 !.05E+Ol 1.55E-04 1.60E+00 12.695% 37.248% 
Trichloroethene 038GOS3201 0.34 8.61E-05 7.24E+OO 2.02E-05 l.liE+OO !.656% 25.741"' 
Vanadium {V) 038GOS3201 0.0065 5.93E-02 9.08E-03 0.211% 
Vinyl chloride 038GOS3201 0.13 4.26E-03 9.98E-04 81.950% 
bis(2-Ethylhexyl)phthalate (BEHP) 038GOS3201 0.022 4.59E-06 7.03E-02 1.07E-06 l.OBE-02 0.088% 0.250% 
cis-1 ,2-Dichloroethene 038GOS320J 0.64 8.18E+OO 1.25E+00 29.072% 
trans-! 12-Dichloroethene 038GOS3201 0.043 2.75E-Ol 4.21E-02 0.977% 
Smn ILCRIHI• 5.20E-03 2.81E+OI 1.22E-03 4.31E+OO 

Cadmium (Cd) 038GOT0101 0.005 u 
Chromium (Cr) 038GOT0101 0.05 u 
Tetrachloroethene 038GOT0101 0.005 u 
Trichloroethene 038GOT0101 0.005 u 
Vinyl chloride 038GOTOI01 0.05 u 
cis-1 ,2-Dichloroethene 038GOT0101 0.005 u 
trans- I 2-Dichloroethene 038GOT0101 0.005 u 
Smn ILCRIHI1 

Cadmium (Cd) 038GOT0301 0.005 u 
Chromium (Cr) 038GOT0301 0.05 u 
Tetrachloroethene 038GOT0301 0.1 JN 8.05E-05 1.28E + 00 1.89E-05 1.96E-O 1 84.120% 40.816% 



Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 - Building 604 Area 
NAS Pensacola 

Site Resident Site Worker 
Percent Percent 

Reported LWA Child Adult Con~bution Contribution 
Sample Concentration to lndW!trial to lndW!trial 

COPC DesiEnadon (mEILl vguAL ILCR Hg ILCR Hg ILCR HI 
Trichloroethene 038GOT0301 0.06 IN 1.52E-05 1.28E+00 3.56E-06 1.96E-01 15.880% 40.816% 
Vinyl chloride 038GOT0301 0.0.5 u 
cis-! ,2-Dichloroethene 038GOT0301 0.04.5 IN 5.7.5E-Ol 8.80E-02 18.367% 
trans-! 2-Dichloroethene 038GOT0301 0.00.5 u 
Sum ILCR/HI1 9.57E-05 3.13E+OO 2.24E-0.5 4.79E-Ol 

Cadmium (Cd) 038GOT060! 0.00.5 u 
Chromium (Cr) 038GOT0601 0.0.5 u 
Tetrachloroethene 038GOT0601 0.00.5 u 
Trichloroethene 038GOT0601 0.00.5 u 
Vinyl chloride 038GOT0601 0.0.5 u 
cis· I ,2-Dichloroethene 038GOT0601 0.00.5 u 
trans-! 2-Dichloroethene 038GOT0601 0.00.5 u 
Sum ILCRIHI1 

Cadmium (Cd) 038GOT0701 0.00.5 u 
Chromium (Cr) 038GOT0701 0.0.5 u 
Tetrachloroethene 038GOT0701 0.00.5 u 
Trichloroethene 038GOT0701 0.00.5 u 
Vinyl chloride 038GOT0701 0.0.5 u 
cis-! ,2-Dichloroethene 038GOT0701 0.00.5 u 
trans-! 2-Dichloroethene 038GOT0701 0.00.5 u 
Sum ILCRIHI1 

Cadmium (Cd) 038GOT0801 0.068 8.69E+OO 1.33E+OO 100.000% 
Chromium (Cr) 038GOT0801 0.0.5 u 
Tetrachloroethene 038GOT0801 0.00.5 u 
Trichloroethene 038GOT0801 o.oos u 
Vinyl chloride 038GOT0801 o.os u 
cis-! ,2-Dichloroethene 038GOT0801 o.oos u 
trans-! 2-Dichloroethene 038GOT0801 0.00.5 u 
Sum ILCR/HI1 8.69E+00 1.33E+OO 

Cadmium (Cd) 038GOT0901 0.00.5 u 
Chromium (Cr) 038GOT0901 o.os u 
Tetrachloroethene 038GOT0901 0.00.5 u 
Trichloroethene 038GOT0901 0.00.5 u 
Vinyl chloride 038GOT0901 o.os u 
cis-! ,2-Dichloroethene 038GOT0901 0.00.5 u 



COPC 

trans-! 2-Dichloroethene 
Sum ll,CRIHh 

Cadmium (Cd) 
Chromium (Cr) 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
cis- I ,2-Dichloroethene 
trans-! 2-Dichloroethene 
Sum ll,CRIHir 

Cadmium (Cd) 
Chromium (Cr) 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
cis- I ,2-Dichloroethene 
trans-! ,2-Dichloroethene 
Sum ILCRIHir 

Cadmium (Cd) 
Chromium (Cr) 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
cis- I ,2-Dichloroethene 
trans-! 2-Dichloroethene 
Sum ll,CRIHir 

Cadmium (Cd) 
Chromium (Cr) 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
cis- I ,2-Dichloroethene 
trans-! ,2-Dichloroethene 
Sum ll,CRIHI: 

Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 - Building 604 Area 

Reported 

Sample Concentration 
De!olsnadon (ms/L) 

038GOT0901 0.005 

038GOT!OOI 0.011 
038GOTIOOI 0.25 
038GOTIOOI 0.005 
038GOTIOOI 0.005 
038GOTIOOI 0.05 
038GOTIOOI 0.005 
038GOT!OOI 0.005 

038GOTI 101 0.005 
038GOT1101 0.05 
038GOT1101 0.005 
038GOT!IOI 0.005 
038GOTIIOI 0.05 
038GOTI101 0.005 
038GOT!IOI 0.005 

038GOT1201 0.005 
038GOTI201 0.05 
038GOT!201 0.005 
038GOTI201 0.005 
038GOT1201 0.05 
038GOTJ201 0.005 
038GOT1201 0.005 

038GOTI301 0.005 
038GOT1301 0.05 
038GOT!301 0.005 
038GOT1301 0.005 
038GOTI301 0.05 
038GOT1301 0.005 
038GOT1301 0.005 

NAS Pensacola 

VQUAL 

u 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

Site Resident 

LWA 

ILCR 

Child 

HQ 

1.41E+OO 
1.60E-02 

1.42E+OO 

Site Worker 

Adull 

ILCR HQ 

2.15E-OI 
2.45E-03 

2.18E-Ol 

Percent Percent 
Conbibution Conbibution 

/ 
to lndusbial to lndusbial 

ll,CR HI 

98.876% 
1.124% 



COPC 

Cadmium (Cd) 
Chromium (Cr) 
Tetrach lo roethene 
Trichloroethene 
Vinyl chloride 
cis-1 ,2-Dichloroethene 
trans-! 2-Dichloroethene 
Sum D..CR/Hia 

Cadmium (Cd) 
Chromium (Cr) 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
cis-! ,2-Dichloroethene 
trana-1 2-Dichloroethene 
Sum D..CR!Hia 

Cadmium (Cd) 
Chromium (Cr) 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
cis-1 ,2-Dichloroethene 
trans-! 2-Dichloroethene 
Sum D..CR/Hia 

Cadmium (Cd) 
Chromium (Cr) 
Tetrachloroethene 
Trichloroethene 

/ 

Vinyl chloride 
cis-1,2-Dichloroethene 
trans-! ,2-Dichloroethene 
Sum D..CR/Hia 

Cadmium (Cd) 
Chromium (Cr) 
Tetrachloroethene 

Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 - Building 604 Area 
NAS Pensacola 

Site Re.rident 

Reported LWA Child 

Sample Concentration 
Designation (msiL) VQUAL ILCR HQ 

038GOTI401 0.005 u 
038GOTI401 0.05 u 
038GOT1401 0.005 u 
038GOTI401 0.005 JN 1.27E-06 1.07E-OI 
038GOTI401 0.05 u 
038GOT!401 0.014 JN 1.79E-01 
038GOT1401 0.005 u 

Site Worker 

A dull 

D..CR HQ 

2.97B-07 I.63B-02 

2.74E-02 

1.27E-06 2.85E-01 2.97E-07 4.37B-02 

038GOT!501 0.005 u 
038GOT!501 0.05 u 
038GOT!501 0.005 u 
038GOT!501 0.005 u 
038GOT!501 0.05 u 
038GOT1501 0.005 u 
038GOTI501 0.005 u 

038GOTI601 0.005 u 
038GOT!601 0.05 u 
038GOT1601 0.005 u 
038GOT1601 0.005 u 
038GOT!601 0.05 u 
038GOT!601 0.005 u 
038GOT1601 0.005 u 

038GOT!701 0.005 u 
038GOT!701 0.05 u 
038GOT1701 0.005 u 
038GOTI701 0.005 u 
038GOT!701 0.05 u 
038GOT!701 0.005 u 
038GOT!70l 0.005 u 

038GOT!80l 0.005 u 
038GOTI801 0.05 u 
038GOT!801 0.005 u 

Percent Percent 
Conbibution Conbibution 
to Indusbial to lndu.•trial 

ILCR HI 

100.000% 37.313% 

62.687% 



COPC 

Trichloroethene 
Vinyl chloride 
cis- I ,2-Dichloroethenc 
trans-! 2-Dichloroethene 
Stmt ILCR!Hir 

Cadmium (Cd) 
Chromium (Cr) 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
cis-! ,2-Dichloroethene 
trans-! ,2-Dichloroethene 
Stmt ILCR!Hir 

Cadmium (Cd) 
Chromium (Cr) 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
cis-! ,2-Dichloroethene 
trans-! ,2-Dichloroethene 
Stmt ILCR!Hir 

Cadmium (Cd) 
Chromium (Cr) 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
cis-! ,2-Dichloroethene 
trans-! ,2-Dichloroethene 
Stmt lLCR/Hir 

Cadmium (Cd) 
Chromium (Cr) 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
cis-! ,2-Dichloroethene 

Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 - Building 604 Area 
NAS Pensacola 

Site Resident 

Reported LWA Child 
Sample Concentration 

Designation (mg/L) VQUAL ILCR HQ 

038GOTI801 0.005 u 
038GOT1801 0.05 u 
038GOT1801 o.oos u 
038GOT1801 0.005 u 

038GOT1901 o.oos u 
038GOT1901 0.05 u 
038GOT1901 o.oos u 
038GOT1901 0.005 u 
038GOT1901 o.os u 
038GOT1901 0.005 u 
038GOT1901 0.005 u 

038GOT2001 o.oos u 
038GOT2001 o.os u 
038GOT2001 0.005 u 
038GOT2001 o.oos u 
038GOT2001 o.os u 
038GOT2001 o.oos u 
038GOT2001 0.005 u 

038GOT2201 0.005 u 
038GOT2201 0.05 u 
038GOT2201 o.oos u 
038GOT2201 o.oos u 
038GOT2201 0.05 u 
038GOT2201 0.005 u 
038GOT2201 0.005 u 

038GOT2301 0.005 u 
038GOT2301 0.05 u 
038GOT230! 0.005 u 
038GOT230! o.oos u 
038GOT2301 o.os u 
038GOT2301 0.005 u 

Site Worker 

Adult 

ILCR HQ 

Percent Percent 
Contribution Contribution 
to J.Ddustrial to Industrial 

ILCR HI 



Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 • Building 604 Area 
NAS Pensacola 

Site Resident Site Worker 
Percent Percent 

Reported LWA Child A dull Con~bution Contribution 
Sample Concentration to Industrial to lndu..trial 

core Des!; nation !msiLl vguAL ILCR H~ ILCR Hg ILCR HI 
trans-! 2-Dichloroethene 038GOT2301 0.005 u 
Sum ILCRIHI• 

Cadmium (Cd) 038GOT2501 0.005 u 
Chromium (Cr) 038GOT2501 0.05 u 
Tetrachloroethene 038GOT2501 0.005 u 
Trichloroethene 038GOT2501 0.005 u 
Vinyl chloride 038GOT2501 0.05 u 
cis· I ,2-Dichloroethene 038GOT2501 0.005 u 
trans-! 2-Dichloroethene 038GOT2501 0.005 u 
Sum ILCRIHII 

Cadmium (Cd) 038GOT2601 0.005 u 
Chromium (Cr) 038GOT2601 0.05 u 
Tetrachloroethene 038GOT2601 0.005 u 
Trichloroethene 038GOT2601 0.005 u 
Vinyl chloride 038GOT2601 0.05 u 
cis-! ,2-Dichloroethene 038GOT2601 0.005 u 
trana-1 2-Dichloroethene 038GOT2601 0.005 u 
Sum ILCRIHI• 

Cadmium (Cd) 038GOT2701 0.005 u 
Chromium (Cr) 038GOT2701 0.05 u 
Tetrachloroethene 038GOT2701 0.006 JN 4.83E-06 7.67E-02 1.13E-06 1.17E-02 50.091% !5.929% 
Trichloroethene 038GOT2701 0.019 JN 4.81E-06 4.05E-Ol 1.13E-06 6.19E-02 49.909% 84.071% 
Vinyl chloride 038GOT2701 0.0.5 u 
cis-! ,2-Dichloroethene 038GOT2701 0.005 u 
trans· I 2-Dichloroethene 038GOT2701 0.005 u 
Sum ILCRIHI• 9.64E-06 4.81E-Ol 2.26E-06 7.37E-02 

Cadmium (Cd) 038GOT2801 0.005 u 
Chromium (Cr) 038GOT2801 0.05 u 
Tetrachloroethene 038GOT2801 O.ot5 JN 1.21E-05 1.92E-01 2.83E-06 2.93E-02 84.120% 35.714% 
Trichloroethene 038GOT2801 0.009 JN 2.28E-06 1.92E-Ol 5.3~E-07 2.93E-02 !5.880% 35.714% 

Vinyl chloride 038GOT2801 0.05 u 
cis-! ,2-Dichloroethene 038GOT2801 0.012 JN 1.53E-Ol 2.35E-02 28.571% 

trans-! 2-Dichloroethene 038GOT2801 0.005 u 
Sum ILCRIHII 1.44E-05 5.37E-Ol 3.36E-06 8.22E-02 



Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 • Building 604 Area 
NAS Pensacola 

Site Resident Site Worker 
Percent Percent 

Reported LWA Child Adult Conbibution Conbibution 
Sample Concentration to IDdusbial to lndusbial 

COPC Desisnation <msiL> vguAL ILCR Hg ILCR Hg ILCR HI 
Cadmium (Cd) 038GOT2901 0.005 u 
Chromium (Cr) 038GOT2901 0.05 u 
Tetrachloroethene 038GOT2901 0.033 m 2.66E-05 4.22E-01 6.22E-06 6.45E-02 89.733% 62.264% 
Trichloroethene 038GOT2901 0.012 JN 3.04E-06 2.56E-01 7.12E-07 3.91E-02 10.267% 37.736% 
Sum ILCRIHI• 2.96E-05 6.77E-OI 6.93E-06 1.04E-OI 

Cadmium (Cd) 038GOT3001 0.005 u 
Chromium (Cr) 038GOT3001 0.28 1.79E-02 2.74E-03 3.494% 
Tetrachloroethene 038GOT3001 0.017 JN 1.37E-05 2.17E-01 3.21E-06 3.33E-02 80.6069(, 42.429% 
Trichloroethene 038GOT3001 0.013 JN 3.29E-06 2.77E-01 7.71E-07 4.24E-02 19.394% 54.077% 
Vinyl chloride 038GOT3001 0.05 u 
cis-1,2-Dichloroethene 038GOT3001 0.005 u 
trans-! 2-Dichloroethene 038GOT3001 0.005 u 
Sum ILCRIHI• !.70E-05 5.12E-01 3.98E-06 7.84E-02 

Cadmium (Cd) 038GOT3101 0.005 u 
Chromium (Cr) 038GOT3101 0.05 u 
Tetrachloroethene 038GOT3101 0.13 JNE 1.05E-04 1.66E+OO 2.45E-05 2.54E-01 100.000% 100.000% 
Trichloroethene 038GOT3101 0.005 u 
Vinyl chloride 038GOT3101 0.05 u 
cis-1,2-Dichloroethene 038GOT3101 0.005 u 
trans-! 2-Dichloroethene 038GOT3101 0.005 u 
Sum ILCRIHI• 1.05E-04 1.66E+OO 2.45E-05 2.54E-01 

1,1-Dichloroethane 038GGI0401 0.01 u 
1,1-Dichloroethene 038GGI0401 0.01 u 
1,2-Diehloroethane 038GGI0401 0.01 u 
1,2-Dichloroethene (total) 038GGI0401 0.01 u 
Acetone 038GGI0401 0.006 J 3.83E-03 5.87E-04 0.103% 
Aluminum (AI) 038GGI0401 9.11 5.82E-01 8.91E-02 15.655% 
Arsenic (As) ,, 038GGI0401 0.0048 l.07E-04 1.02E+OO 2.51E-05 1.56E-01 100.000% 27.496% 
Cadmium (Cd) 038GGI0401 0.0145 1.85E+00 2.84E-OI 49.836% 
Chlorofonn 038GGI0401 0.01 u 
Chromium (Cr) 038GGI0401 0.37 2.36E-02 3.62E-03 0.636% 
Copper(Cu) 038GGI0401 0.0269 4.30E-02 6.58E-03 1.156% 
Manganese (Mn) 038GGI0401 0.14 1.90E-OI 2.91E-02 5.119% 
Tetrachloroethene 038GGI0401 0.01 u 
Trichloroethene 038GGI0401 0.01 u 
Vanadium (V) 038GGI0401 0.0215 UJ 



Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 - Building 604 Area 
NAS Pensacola 

Site Resident Site Worker 
Percent Percent 

Reported LWA Child A dull Conoibution Conoibution 
Sample Concentration to Intlustrial to lndustri a! 

COPC Desisnation <msiL> vguAL ILCR Hg ILCR Hg ILCR HI 

Vinyl chloride 038GGI0401 0.01 u 
bis~-Eth:z:lhex:z:flehthalate @EHP) 038GGI0401 0.001 u 
Sum ILCRIHit 1.07E-04 3.72E+00 2.51E-05 5.69E-OI 

I, 1-Dichloroethane 038GGI0701 0.01 u 
I, 1-Dichloroethene 038GGI0701 0.01 u 
1 ,2-Dichloroethane 038GGI0701 0.01 u 
I ,2-Dichloroethene (total) 038GGI0701 0.01 u 
Acetone 038GGI0701 0.015 9.59E-03 1.47E-03 7.516% 
Aluminum (AI) 038GGI0701 0.223 1.42E-02 2.18E-03 11.173% 
Arsenic (As) 038GGI0701 0.002 UJ 
Cadmium (Cd) 038GGI0701 0.003 u 
Chloroform 038GGI0701 0.01 u 
Chromium (Cr) 038GGI0701 0.0062 3.96E-04 6.06E-05 0.311% 
Copper (Cu) 038GGI0701 0.0061 9.74E-03 1.49E-03 7.641% 
Manganese (Mn) 038GGI0701 0.048 6.53E-02 9.99E-03 51.170% 
Tetrachloroethene 038GGI0701 0.01 u 
Trichloroethene 038GGI0701 0.01 u 
Vanadium (V) 038GGI0701 0.0031 2.83E-02 4.33E-03 22.189% 
Vinyl chloride 038GGI0701 0.01 u 
bis~-Eth:z:lhex~l)ehthalate @EHP) 038GGI0701 0.004 u 
Sum ILCRIHit 1.28E-01 1.95E-02 

I, 1-Dichloroethane 038GGI0801 0.01 u 
I ,1-Dichloroethene 038GGI0801 0.01 u 
I ,2-Dichloroethane 038GGI0801 0.01 u 
I ,2-Dichloroethene (total) 038GGI0801 0.01 u 
Acetone 038GGI0801 0.04 u 
Aluminum (AI) 038GGI0801 0.101 ] 6.45E-03 9.88E-04 16.118% 
Arsenic (As) 038GGI0801 0.002 u 
Cadmium (Cd) 038GGI0801 0.003 u 
Chloroform / 038GGI0801 0.01 u 
Chromium (Cr) 038GGI0801 0.004 u 
Copper (Cu) 038GGI0801 0.0046 7.35E-03 1.12E-03 18.352% 
Manganese (Mn) 038GGI0801 0.0193 2.62E-02 4.02E-03 65.530% 
Tetrachloroethene 038GGI0801 0.01 u 
Trichloroethene 038GGI0801 0.01 u 
Vanadium (V) 038GGI0801 0.003 u 
Vinyl chloride 038GGI0801 0.01 u 



Table 10-46 
Groundwater Rlsk and Hazard Estimates per Sample Location 

Site 38 - Building 604 Area 
NAS Pensacola 

Site Resident Site Worker 

Percent Percent 
Reported LWA Child Adult Contribution Contribution 

Sample Concentration to ludu!ltrinl ro lndrntrial 
COPC Deslsnation <msiLJ VQUAL ILCR HQ JLCR HQ ILCR III 

bis(2-Eth:z::lhex:z::l)~hthalate @EHP) 038GGI0801 0.002 u 
Stnn ILCRIHit 4.00E-02 6.13E-03 

1,1-Dichloroethane 038GGI0901 0.05 u 
1,1-Dichloroethene 038GGI0901 0.05 u 
1,2-Dichloroethnne 038GGJ0901 0.05 u 
1,2-Dichloroethene (totnl) 038GGI0901 0.05 u 
Acetone 038GGI0901 0.5 J 3.20E-01 4.89E-02 76.271% 
Aluminum (AI) 038GGJ0901 0.241 J 1.54E-02 2.36E-03 3.676% 
Arsenic (As) 038GGI0901 0.002 u 
Cadmium (Cd) 038GGI0901 0.003 u 
Chloroform 038GGI0901 0.05 u 
Chromium (Cr) 038GGI0901 0.0054 3.45E-04 5.28E-05 0.082% 
Copper (Cu) 038GGI0901 0.0085 1.36E-02 2.08E-03 3.242% 
Manganese (Mn) 038GGI0901 0.0173 2.35E-02 3.60E-03 5.615% 
Tetrachloroethene 038GOI0901 0.05 u 
Trichloroethene 038GGI0901 0.05 u 
Vanadium (V) 038GGI0901 0.0051 4.66E-02 7.13E-03 11.114% 
Vinyl chloride 038GGI0901 0.05 u 
bisG-Eth:z::lhe;g:l)~hthalate @EHP) 0380GI0901 0.002 u 
Sum ILCR/Ifla 4.19E-Ol 6.41E-02 

1,1-Dichloroethane 038GGS0701 0.003 J 3.26E-03 4.99E-04 0.901% 
1,1-Dichloroethene 0380GS0701 0.01 u 
1,2-Dichloroethane 038GGS0701 0.01 u 
1,2-Dichloroethene (total) 038GGS0701 0.022 3.12E-01 4.78E-02 86.444% 
Acetone 038GGS0701 0.01 u 
Aluminum (AI) 038GGS0701 0.32 2.04E-02 3.13E-03 5.658% 
Arsenic (As) 038GGS0701 0.002 u 
Cadmium (Cd) 038GGS0701 0.003 u 
Chloroform 038GGS0701 0.01 u 
Chromium (Cr) 

,, 
038GGS0701 0.004 u 

Copper (Cu) 038GGS0701 0.0057 9.11E-03 t.39E-03 2.520% 
Manganese (Mn) 038GGS0701 0.0119 1.62E-02 2.48E-03 4.477% 
Tetrachloroethene 038GGS0701 O.Ql u 
Trichloroethene 038GGS0701 0.01 u 
Vanadium (V) 038GGS0701 0.003 u 
Vinyl chloride 038GGS0701 0.01 u 
bis(2-Eth:z::lhex:z::l)~hthalnte @EHP) 038GGS0701 0.01 u 



Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 • Building 604 Area 
NAS Pemacola 

Site Resident Site Worker 
Percent Percent 

Reported LWA Child Adull Contribution Contribution 
Sample Concentration to IDdustrial to Industrial 

COPC De!risnadon (m&IL) vguAL ILCR Hg ILCR Hg ILCR HI 

Sum ILCRIHI1 3.6!E-OI 5.53E-02 

1,1-Dichloroethane 038GGS0801 0.01 u 
1,1-Dichloroethene 038GGS0801 0.01 u 
1,2-Dich1oroethane 038GGS0801 0.01 u 
1,2-Dichloroethene (total) 038GGS0801 0.036 5.11E-OI 7.82E-02 10.707% 
Acetone 038GGS0801 0.01 u 
Aluminum (AI) 038GGS0801 0.792 5.06E-02 7.75E-03 1.060% 
Arsenic (As) 038GGS0801 0.004 8.94E-05 8.52E-Ol 2.09E-05 1.30E-01 29.243% 17.845% 
Cadmium (Cd) 038GGS0801 0.0147 l.88E+OO 2.88E-OI 39.348% 
Chloroform 038GGS0801 0.01 u 
Chromium (Cr) 038GGS0801 0.233 1.49E-02 2.28E-03 0.312% 
Copper (Cu) 038GGS0801 0.171 2.73E-OI 4.18E-02 5.722% 
Manganeae (Mn) 038GGS0801 0.194 2.64E-01 4.04E-02 5.524% 
Tetrachloroethene 038GGS0801 0.014 l.13E-05 1.79E-OI 2.64E-06 2.74E-02 3.687% 3.747% 
Trichloroethene 038GGS0801 0.033 8.36E-06 7.03E-01 !.96E-06 !.OSE-01 2.734% 14.722% 
Vanadium (V) 038GGS0801 0.0053 4.84E-02 7.40E-03 1.013% 
Vinyl chloride 038GGS0801 0.006 J !.97E-04 4.61E-05 64.336% 
bis(2-Ethllhexll)J2hthalate @EHP) 038GGS0801 0.01 u 
Sum ILCRIHI• 3.06E-04 4.77E+OO 7.16E-05 7.31E-01 

1,1-Dichloroethane 038GGS0901 O.ot u 
1,1-Dichloroethene 038GGS0901 0.01 u 
1,2-Dichloroethane 038GGS0901 O.ot u 
1,2-Dichloroethene (total) 038GGS0901 0.049 6.96E-01 1.06E-OI 24.610% 
Acetone 038GGS0901 0.02 u 
Aluminum (AI) 038GGS0901 3.05 1.95E-OI 2.98E-02 6.893% 
Arsenic (As) 038GGS0901 0.0058 1.30E-04 1.24E+OO 3.04E-05 l.89E-O I 24.639% 43.696% 
Cadmium (Cd) 038GGS0901 0.003 u 
Chloroform 038GGS0901 0.01 u 
Chromium (Cr) 038GGS0901 0.0235 1.50E-03 2.30E-04 0.053% 
Copper (Cu) 038GGS0901 0.288 4.60E-Ot 7.04E·02 16.273% 
Manganese (Mn) 038GGS0901 0.0332 4.5!E-02 6.9!E-03 1.597% 
Tetrachloroethene 038GGS090! 0.002 1.61E-06 2.56E-02 J.VE-07 3.9IE-03 0.306% 0.904% 
Trichloroethene 038GGS090! 0.006 1.52E-06 !.28E-O! 3.56E-07 1.96E-02 0.289% 4.520% 
Vanadium (V) 038GGS090! 0.0045 4.11E-02 6.29E-03 1.453% 
Vinyl chloride 038GGS0901 0.012 3.93E-04 9.21E-05 74.766% 
bis~-EthllhexlllEhthalate @EHP) 038GGS0901 0.01 u 
Sum ILCRIHI: 5.26E-04 2.83E+OO 1.23E-04 4.33E-OI 



Table 10-46 
Groundwater Risk and Hazard Eatimates per Sample Location 

Site 38 • Building 604 Area 
NAS Pensacola 

Site Resident Site Worker 

Percent Percent 
Reported LWA Child Adull Conbibution Conbibution 

Sample Concentration to Jridusbial to lndusbial 
COPC Desi&nation (m&IL) vguAL U..CR HQ U..CR HQ U..CR HI 

I, 1-Dichloroethane 038GOS!401 0.005 J 5.43E-03 8.31E-04 0.136% 
I, 1-Dichloroethene 038GGS1401 0.005 I 5.77E-05 7.10E-02 1.35E-05 1.09E-02 34.357% 1.781% 
I ,2-Dichloroethane 0380GS1401 0.01 u 
I ,2-Dichloroethene (total) 038GOS1401 0.008 J 1.14E-01 1.74E-02 2.849% 
Acetone 038GOS1401 O.ot u 
Aluminum (AI) 0380051401 0.688 4.40E-02 6.73E-03 1.103% 
Arsenic (Aa) 0380051401 0.004 8.94E-05 8.52E-01 2.09E-05 1.30E-01 53.198% 21.369% 
Cadmium (Cd) 0380GS1401 0.0145 1.85E+OO 2.84E-Ol 46.478% 
Chloroform 038GGSI401 0.01 u 
Chromium (Cr) 038GGS1401 0.0776 4.96E-03 7.59E-04 0.124% 
Copper (Cu) 038GGSI401 0.219 3.50E-OI 5.35E-02 8.775% 
Manganese (Mn) 038GGSI401 0.0276 u 
Tetrachloroethene 038GGS1401 0.02 1.61E-05 2.56E-Ol 3.77E-06 3.91E-02 9.581% 6.411% 
Trichloroethene 038GGS1401 0.019 4.81E-06 4.05E-01 !.13E-06 6.19E-02 2.864% 10.150% 
Vanadium (V) 038GGS1401 0.0036 3.29E-02 5.03E-03 0.824% 
Vinyl chloride 038GGS1401 0.01 u 
bis~·Eth>;:lhex;tl)Ehthalate Q!EHP) 038GGS1401 0.01 u 
Sum U..CRIHI1 1.68E-04 3.99E+OO 3.94E-05 6.10E-OI 

I, 1-Dichloroethane 038GGSI~I 0.18 OJ 1.95E-01 2.99E-02 39.939% 
I, 1-Dichloroethene 038GGSISOI 0.002 J 2.31 E-05 2.84E-02 5.41E-06 4.35E-03 1.689% 5.803% 
I ,2-Dichloroethane 038GGSISOI 0.01 u 
I ,2-Dichloroethene (total) 038GGSISOI 0.014 1.99E-OI 3.04E-02 40.622% 
Acetone 038GGSI501 0.01 u 
Aluminum (AI) 038GGS1501 0.3 1.92E-02 2.93E-03 3.917% 
Arsenic (As) 038GGSISOI 0.002 u 
Cadmium (Cd) 038GGSI501 0.003 u 
Chloroform 038GGSI501 0.01 u 
Chromium (Cr) 038GGSISOI 0.0318 2.03E-03 3.11E-04 0.415% 
Copper (Cu) 038GGSI501 0.0285 4.55E-02 6.97E-03 9.303% 
Manganese (Mn) 038GGSI501 0.0207 u 
Tetrachloroethene 038GGS1501 0.01 u 
Trichloroethene 038GGS!501 0.01 u 
Vanadium (V) 038GGS!501 0.003 u 
Vinyl chloride 038GGSI501 0.041 J 1.34£-03 3.15E-04 98.311% 
bis(2-Eth;tlhex;ti)Ehthalate Q!EHP) 038GGS1501 0.01 u 
Sum U..CR/Hh 1.37E-03 4.89E-Ol 3.20E-04 7.49E-02 



Table 10-46 
Grouudwater Risk and Hazard Estimates per Sample Location 

Site 38 -Building 604 Area 
NAS Pensacola 

Site Resident Site Worker 

Percent Percent 
Reported LWA Child A dull Contribution Contribution 

Sample CollCentration to Industrial to Industrial 
COPC Designation (mg/L) VQUAL ll..CR HQ ll..CR HQ ll..CR HI 

I, 1-Dichloroethane 038GGS160I 0.004 ] 4.34E-03 6.65E-04 0.209 r. 
1, 1-Dich!oroethene 038GGS1601 0.01 u 
1 ,2·Dich!orocthane 038GGS1601 0.01 u 
1 ,2-Dich!oroethene (total) 038GGSI601 0.002 2.84E-02 4.35£.03 1.366 r. 
Acetone 038GGS1601 O.ot u 
Aluminum (AI) 038GGS1601 0.877 5.60E-02 8.58E-03 2.695 r. 
Arsenic (As) 038GGS160I 0.0061 1.36£-04 I.30E+00 3.19E-05 1.99E-O 1 99.047% 62.493 r. 
Cadmium (Cd) 038GGS1601 0.0045 5.75E-01 8.80E-02 27.661% 
Chloroform 038GGS1601 0.01 u 
Chromium (Cr) 038GGSI601 0.01.52 9.71E-04 1.49E-04 0.047% 
Copper (Cu) 038GGS1601 0.0373 5.96E-02 9.!2E-03 2.866% 
Manganese (Mn) 038GGS1601 0.0278 u 
Tetrach!oroethene 038GGS1601 0.001 J 8.05E-07 !.28E-02 1.89E-07 1.96E-03 0.585 r. 0.615% 
Trichloroethene 038GGS1601 0.002 5.07E-07 4.26E-02 1.19E-07 6 . .52E-03 0.368 r. 2.049% 
Vanadium (V) 038GGS1601 0.003 u 
Vinyl chloride 038GGS1601 0.01 u 
bis(2-Eth:r:Jhex:r:l)ehtha1ate (BEHP) 038GGS1601 O.ot u 
Stm1 ll..CR/Hlr 1.38E-04 2.08E+OO 3.22E-05 3.18E-01 

I, 1-Dichloroethane 038GGS1701 0.006 6.52E-03 9.97£-04 7.367% 
1, 1-Dichloroethene 038GGS1701 0.01 u 
I ,2-Dichloroethane 038GGS!701 O.ot u 
1 ,2-Dichloroethene (total) 038GGS!701 O.ot u 
Acetone 038GGS1701 0.024 u 
Aluminum (AI) 038GGS1701 0.18 1.1.5E-02 1.76E-03 13.006% 
Arsenic (As) 038GGSt70t 0.002 u 
Cadmium (Cd) 038GGSt701 0.003 u 
Chloroform 038GGSt701 0.01 u 
Chromium (Cr) 038GGS1701 0.074.5 4.76E-03 7.29E-04 .5.383 r. 
Copper (Cu) 038GGS1701 0.0091 1.45E-02 2.22E-03 16.438% 
Manganese (Mn) 038GGS1701 0.015 u 
Tetrachloroethene '/ 038GGS!701 0.004 3.22E-06 5.11E-02 7 . .54E-07 7.82E-03 0.006% 57.805% 
Trichloroethene 038GGS!701 0.01 u 
Vanadium M 038GGS1701 0.003 u 
Vinyl chloride 038GGS1701 1.6 D .5.24£-02 1.2~1£-02 99.994% 
bisQ:-Eth:r:Jhex:r:llehthalate @EHP) 038GGS1701 0.01 u 
Stm1 ll..CR/Hit .5.25E-02 8.84E-02 1.23E-02 1.35E-02 

1, 1-Dichloroethane 038GGS1801 0.004 4.34E-03 6.65£.04 0.164% 



Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 • Building 604 Area 
NAS Pemacola 

Site Resident Site Worker 
Percent Percent 

Reported LWA Child A dull Contiibution Conbribution 
Sample Concentration to Indusmol to lndusmal 

COPC Deslsnadon (m;ILJ VQUAL ILCR HQ ILCR HQ ILCR HI 

I, 1-Dichloroethene 038GGS1801 0.004 1 4.62E-05 5.68E-02 !.OSE-05 8.69E-03 22.785% 2.146% 
I ,2-Dichloroethane 038GGSI801 0.01 u 
I ,2-Dichloroethene (toto I) 038GGSI801 0.006 1 8.52E-02 1.30E-02 3.219% 
Acetone 038GGSI801 0.01 u 
Aluminum (AI) 038GGS1801 1.02 6.52E-02 9.98E-03 2.463% 
An~enic (As) 038GGSI801 0.0053 1.18E-04 1.13E +00 2.77E-05 1.73E-01 58.433 r. 42.656% 
Cadmium (Cd) 038GGS1801 0.003 u 
Chloroform 038GGS1801 0.01 u 
Chromium (Cr) 038GGS180t 0.0232 1.48E-03 2.27E-04 0.056% 
Copper (Cu) 038GGS!801 0.222 3.55E-01 5.43E-02 13.400% 
Manganese (Mn) 038GGS1801 0.0059 u 
Tetrachloroethene 038GGS1801 0.041 3.30E-05 5.24E-01 7.73E-06 8.02E-02 16.282% 19.799% 
Trichloroethene 038GGS1801 0.02 5.07E-06 4.26E-O! 1.19E-06 6.52E-02 2.499 r. 16.097% 
Vanadium (V) 038GGS1801 0.0037 u 
Vinyl chloride 038GGS1801 0.01 u 
bis(2-Eth~lhex~l)~hthalate @EHP) 038GGS1801 0.01 u 
Sum ILCR!Hit 2.03E-04 2.65E+OO 4.75E-05 4.05E-01 

I, 1-Dichloroethane 038GGS1901 O.o2 u 
I, 1-Dichloroethene 038GGSI901 0.02 u 
I ,2-Dichloroethane 038GGS1901 0.02 u 
I ,2-Dichloroethene (total) 038GGS1901 0.!3 t.85E+OO 2.83E-OI 3.183% 
Acetone 038GGS1901 0.02 u 
Aluminum (AI) 038GGS1901 1.86 1.19E-Ol 1.82E-02 0.205% 
An~enic (As) 038GGSI901 0.0125 2.79E-04 2.66E+OO 6.54E-05 4.08E-OI 19.488% 4.591% 
Cadmium (Cd) 038GGS1901 0.382 4.88E+OI 7.47E+OO 84.177% 
Chloroform 038GGSI90! 0.02 u 
Chromium (Cr) 038GGSI901 0.544 3.48E-02 5.32E-03 0.060% 
Copper (Cu) 038GGSI901 0.195 3.12E-OI 4. 77E-02 0.537% 
Manganese (Mn) 038GGSI901 0.155 2.11E-O! 3.23E-02 0.363% 
Tetrachloroethene 038GGS!901 0.24 t.93E-04 3.07E+OO 4.53E-05 4.69E-01 13.477% 5.289% 
Trichloroethene 038GGSI901 0.041 1.04E-05 8.73E-01 2.43E-06 1.34E-OI 0.724% 1.506% 
Vanadium (V) 038GGSI901 0.0057 5.20E-02 7.96E-03 0.090% 
Vinyl chloride 038GGSI901 0.029 9.5!E-04 2.'l3E-04 66.310% 
bis~2-Eth:t:lhex:t:l)£hthalate @EHP) 038GGSI901 0.002 u 
Sum ILCR!Hit 1.43E-03 5.80E+OI 3.36E-04 8.88E+OO 

I, 1-Dichloroethane 038GGS2001 0.05 u 
I, 1-Dichloroethene 038GGS2001 0.05 u 



Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 • Building 604 Area 
NAS Pensacola 

Site Resident Site Worker 
Percent Percent 

Reported LWA Child Adult Conbibution Conbibution 

Sample Concentration to Inausbial to Industrial 
core Desi&nalion (m&IL) vguAL ILCR Hg ILCR Hg ILCR HI 

I ,2-Dichloroethane 038GGS2001 0.05 u 
I ,2-Dichloroethene (total) 038GGS2001 0.97 D 1.38E+Ol 2.11E+OO 67.274% 
Acetone 038GGS2001 0.009 J 5.75E-03 8.80E-04 0.028% 
Aluminum (AI) 038GGS2001 20 1.28E + 00 t.96E-01 6.242% 
Arsenic (As) 038GGS2001 0.002 u 
Cadmium (Cd) 038GGS2001 0.0341 4.36E+OO 6.67E-01 21.285% 
Chloroform 038GGS2001 0.05 u 
Chromium (Cr) 038GGS2001 0.378 2.42E-02 3.70E-03 0.118% 
Copper (Cu) 038GGS2001 0.0761 1.22E-Ol 1.86E-02 0.594% 
Manganese (Mn) 038GGS2001 0.0981 1.33E-01 2.04E-02 0.651% 
Tetrachloroelhene 038GGS2001 0.014 J 1.13E-05 1.79E-01 2.64E-06 2.74E-02 0.031% 0.874% 
Trichloroelhene 038GGS2001 0.05 u 
Vanadium (V) 038GGS2001 0.0658 6.01E-OI 9.19E-02 2.934% 
Vinyl chloride 038GGS2001 1.1 D 3.61E-02 8.45E-03 99.969% 

bis(2-Elh:z:lhex:z:l)Ehlhalate @EHP) 038GGS2001 0.01 u 
Sum ILCR/Hit 3.61E-02 2.05E+OI 8.45E-03 3.13E+OO 

I, 1-Dichloroethane 038GGS2101 0.02 u 
I ,1-Dichloroelhene 038GGS2101 0.02 u 
I ,2-Dichloroelhane 038GGS2101 0.02 u 
I ,2-Dichloroethene (total) 038GGS2101 0.1 ] 1.42E+OO 2.17E-OI 2.814% 
Acetone 038GGS2101 0.02 u 
Aluminum (AI) 038GGS2101 2.71 1.73E-OI 2.65E-02 0.343% 
Arsenic (As) 038GGS2101 0.0057 1.27E-04 1.21E+00 2.98E-05 1.86E-01 15.027% 2.406% 
Cadmium (Cd) 038GGS2101 0.3315 4.29E+OI 15.57E+OO 85.103% 
Chloroform 038GGS2101 0.02 u 
Chromium (Cr) 038GGS2101 0.297 1.90E-02 2.90E-03 0.038% 
Copper (Cu) 038GGS2101 0.389 15.21E-Ol 9.51E-02 1.232% 
Manganese (Mn) 038GGS2101 0.104 1.41E-OI 2.11SE-02 0.280% 
Tetrachloroethene 038GGS2101 0.28 2.25E-04 3.58E+00 5.28E-05 5.48E-01 26.588% 7.092% 
Trichloroethene 038GGS2101 0.013 3.29E-06 2.77E-OI 7.71E-07 4.24E-02 0.388% 0.549% ,, 
Vanadium (V) 038GGS2101 0.0079 7.21E-02 l.IOE-02 0.143% 
Vinyl chloride 038GGS2101 0.015 J 4.92E-04 1.15E-04 57.997% 

bis!2-Eth:z:lhex:z:l)Ehlhalate @EHP) 038GGS2101 0.004 u I 
Sum ILCR/Hiz 8.48E-04 5.05E+Ol 1.99E-04 7.72E +00 

Notes: 
COPC = Chemical of potential concern 
VQUAL = Validation qualifier 



COPC 

LWA 
ILCR 
HQ 
HI 
mg/L 
BEQ 
J 

Table 10-46 
Groundwater Risk and Hazard Estimates per Sample Location 

Site 38 • Building 604 Area 
NAS Pensacola 

Site Resident 

Reported 
Sample Concentration 

Designation (mg/L) VQUAL 

= Lifetime weighted average 
= Incremental Lifetime excess cancer risk 
= Hazard quotient 
= Hazard index 
= milligrams per liter 
= Benzo(a)pyrene equivalent 

LWA 

ILCR 

= The associated numerical value is an estimated quantity. 

Child 

HQ 

Site Worker 

Adult 

ILCR HQ 

u = The material was analyzed for, but not detected; the associnted value is the lesser of 
one half of the sample quantitation limit, or one half of the lowest detected concentration. 

N = There is presumptive evidence of presence of material (tentative identification). 
D = The result waa obtained from a diluted sample. 
R = One or more QC parameters grossly exceeded control limits 
E = Concentration exceeds calibration range of GC/MS instrument. 

Percent Percent 
Conbibution Conbibution 
to lndusbial to Industrial 

ILCR HI 

The manganese reference dose of 0.023 mg/kg-day recommended by FDEP would double the manganese hazard quotient shown in this table. 



Table 10-47 
CT Hazard Quotients and Incremental Lifetime Cancer Risks 

Site 38 - Building 604 Area 
NAS Pensacola 

Site Resident Site Worker 
Adult Child LWA Adult 

EPC Oral RID Oral SF 
Chemical (mg/kg) mg/kg-dal: kg-dal:/mg HQ HQ ILCR HQ ILCR 

Aluminum 26568.7 1 NA 0.012 0.110 NA 0.0130 NA 
Aroclor 1260 0.0664 NA 2 NA NA 2.2E-08 NA 4.6E-09 
Arsenic 4.207 0.0003 1.5 0.0063 0.058 1.0E-06 0.0069 2.2E-07 
BEQ 2.2797 NA 7.3 NA NA 2.8E-06 NA 5.8E-07 
Cadmium 1.596 0.0005 NA NA NA NA 0.0016 NA 
Chromium 21.743 NA 0.000010 0.000090 NA 0.000011 NA 
Copper 122.121 0.04 NA 0.0014 0.013 NA 0.001494 NA 
Dieldrin 0.0031 0.00005 16 0.000028 0.00026 8.2E-09 0.000030 1.7E-09 
Lead 284.7 NA NA NA NA NA NA NA 

Manganese1 177.88 0.047 NA 0.0017 0.016 NA 0.001852 NA 
Vanadium 23.77 0.007 NA 0.0015 0.014 NA 0.0017 NA 

Cumulative m or ILCR: 0.023 0.21 4E-06 0.03 8E-07 

Dennal Contact With Surface Soil 

Site Resident Site Worker 
Adult Child LWA Adult 

EPC DennalRID Dermal SF 
Chemical (mg/kg) mglkg-dal: kg-dal:/mg HQ HQ ILCR HQ ILCR 

Aluminum 26568.7 0.2 NA 0.0050 0.017 NA 0.0053 NA 
Aroclor 1260 0.0664 NA 4 NA NA 1.9E-08 NA 7.6E-09 
Arsenic 4.207 0.00006 7.5 0.0026 0.009 2.3E-07 0.0028 9.0E-08 
BEQ 2.2797 NA 14.6 NA NA 2.4E-06 NA 9.5E-07 
Cadmium 1.596 0.0001 NA 0.00060 0.0020 NA 0.00064 NA 
Chromium 21.743 0.2 NA 0.0000041 0.000014 NA 0.0000044 NA 
Copper 122.121 0.008 NA 0.00057 0.0019 NA 0.00061 NA 
Dieldrin 0.0031 0.000025 32 0.000047 0.000154 7.1E-09 0.000050 2.8E-09 
Lead 284.7 NA NA NA NA NA NA NA 

Manganese1 177.88 0.0094 NA 0.00071 0.0024 NA 0.00076 NA 
Vanadium 23.77 0.0014 NA 0.00064 0.0021 NA 0.00068 NA 

Cumulative m or ILCR: 0.010 0.03 3E-06 0.011 lE-06 
Notes: 
LWA = Lifetime weighted average 
EPC = Exposure point concentration 
RID = Reference Dose 
SF = Slope factor 
HQ = Hazard quotient 
ILCR = Incremental lifetime excess cancer risk 
HI = Hazard Index 
mg/L = milligrams per liter 
mg/kg-day = milligrams per kilogram per day 
kg-day/mg = kilograms per day per milligram 

1The manganese reference dose of0.023 mg/kg-day recommended by FDEP would double the manganese hazard quotient shown. 



Table 10-48 
CT Hazard Quotients and locremental Lifetime Cancer Risks 

logestion of Groundwater 
Site 38 - Building 604 Area 

NAS Pensacola 

Site Resident Site Worker 
Adult Cbild LWA Adult 

EPC Oral RID Oral SF 
Chemical <mstL> mstks-daz k&-daztms H~ H~ O.,CR H~ D.£R 

1,1-Dichioroethane 0.135 0.1 NA 0.02 0.06 NA 0.01 NA 
1,1-Dichloroethene 0.01575 0.009 0.6 0.022 O.Q7 2.4E-05 0.017 6.6E-05 
1,2-Dichloroethane 0.0525 0.00286 0.091 0.23 0.78 1.2E-05 0.18 3.3E-05 
1,2-Dichloroethene (total) 0.7275 0.009 NA 1.03 3.45 NA 0.79 NA 
Acetone 0.375 0.1 NA 0.05 0.16 NA 0.04 NA 
Aluminum 15 I NA 0.19 0.64 NA 0.15 NA 
Arsenic 0.01275 0.0003 1.5 0.54 1.81 4.8E-05 0.42 1.3E-04 
Cadmium 0.2865 0.0005 NA 7.33 24.47 NA 5.61 NA 
Chromium 0.408 I NA 0.01 0.02 NA 0.00 NA 
cis-1,2-Dichloroethene 0.48 O.Ql NA 0.61 2.05 NA 0.47 NA 
Copper 0.29175 0.0371 NA 0.10 0.34 NA 0.08 NA 

Manganese' 0.16275 0.047 NA 0.04 0.15 NA 0.03 NA 
Tetrachloroethene 0.615 0.01 0.052 0.79 2.63 8.0E-05 0.60 2.2E-04 
trans-1,2-Dichloroethene 0.03225 0.02 NA 0.02 O.o7 NA O.Q2 NA 
Trichloroethene 0.255 0.006 0.011 0.54 1.81 7.0E-06 0.42 2.0E-05 
Vanadium 0.04935 0.007 NA 0.09 0.30 NA 0.07 NA 
Vinyl chloride 2.775 NA 1.9 NA NA 1.3E-02 NA 3.7E-02 

Cumulative HI or D.£R: 11.63 38.81 1.3E-02 8.89 3.7E-02 

halation of Groundwater COPes 

Site Resident Site Worker 
Adult Cbild LWA Adult 

EPC lohalation RID lohalation SF 
Chemical <mstLl mstks-da~ k&-da~tms H~ H~ D.£R H~ D.£R 

1,1-Dichloroethane 0.18 0.143 NA 0.016 0.05 NA 0.012 NA 
1,1-Dichloroethene 0.021 0.009 0.175 0.03 0.10 9.2E-06 0.023 2.6E-05 
1,2-Dichloroethane O.Q7 0.00286 0.091 0.31 1.05 1.6E-05 0.24 4.5E-05 
1,2-Dichloroethene (total) 0.97 0.009 NA 1.38 4.60 NA 1.05 NA 
Acetone 0.5 NA NA NA NA NA NA NA 
Aluminum 20 NA NA NA NA NA NA NA 
Arsenic 0.017 NA NA NA NA NA NA NA 
Cadmium 0.382 NA 6.3 NA NA NA NA NA 
Chromium 0.544 NA NA NA NA NA NA NA 
cis-1,2-Dichloroethene 0.64 0.01 NA 0.82 2.73 NA 0.6 NA 
Copper 0.389 NA NA NA NA NA NA NA 
Manganese 0.217 NA NA NA NA NA NA NA 
Tetrachloroethene 0.82 0.01 0.00203 1.05 3.50 4.2E-06 0.80 1.2E-05 
trans-1,2-Dichloroethene 0.043 0.02 NA 0.03 0.09 NA 0.021 NA 
Trichloroethene 0.34 0.006 0.006 0.73 2.42 5.IE-06 0.55 1.4E-05 
Vanadium 0.0658 NA NA NA NA NA NA NA 
Vinyl chloride 3.7 NA 0.3 NA NA 2.8E-03 NA 7.8E-03 

Cumulative HI or ILCR: 4.36 14.55 2.8E-03 3.33 7.9E-03 
Sum HI or D.£R: 15.99 53.36 1.6E-02 12.23 4.5E-02 
Notes: 
LWA = Lifetime weighted average 
EPC = Exposure point concentration 
RID = Reference Dose 
SF = Slope factor 
HQ = Hazard quotient 
ILCR = Incremental lifetime excess cancer risk 
HI = Hazard Index 
mg/L = milligrams per liter 
mg/kg-day = milligrams per kilogram per day 
kg-day/mg = kilograms per day per milligram 

'The managanese reference dose of 0.023 mg/kg-day recommended by FDEP would double the manganese hazard quotient 
shown in this table. 



EPC 

Table 10-49 
Surface Soil Remedial Goal Options 

Calculated in Accordance with RAGS including the Site Worker and Site Resident 
Incidental Ingestion and Dermal Contact Exposure Pathways 

Site 38 - Building 604 Area 
NAS Pensacola 

Site Worker 

Chemical (mg/kg) m m = 0.1 m = 1.0 ID=3.0 ILCR ILCR = 1E-6 ILCR = 1E-5 ILCR = 1E-4 

Aluminum 26568.7 0.01 NA NA NA NA NA NA NA 
Arsenic 4.207 0.01 43.3 433 1300 1.6.E-06 2.63 26.3 263 
BEQ 2.2797 NA NA NA NA 7.7.E-06 0.296 2.96 29.6 

Site Resident 
EPC 

Chemical (mg/kg) m m = 0.1 m = 1.0 m =3.0 ILCR ILCR = 1E-6 ILCR = 1E-5 ILCR = 1E-4 

Aluminum 
Arsenic 
BEQ 

Notes: 

26568.7 
4.207 

2.2797 

0.36 
0.193 
NA 

7286 72860 
2.18 21.8 
NA NA 

218579 NA NA NA 
65.4 l.l.E-05 0.38 3.82 
NA 3.8.E-05 0.060 0.60 

RGO 
EPC 
HI 

= Remedial Goal Option, calculated in accordance with RAGS, based on the child receptor for site resident 
= Exposure Point Concentration 
= Hazard Index 

ILCR = Incremental Lifetime Cancer Risk 
mg/L = milligrams per liter 
NA = Not applicable 
1The manganese reference dose of 0.023 mg/kg-day recommended by FDEP would decrease the manganese RGO shown 

in this table by one half. 

NA 
38.2 
6.0 



Table 10-50 
Groundwater Remedial Goal Options 

Calculated in Accordance with RAGS including the Site Worker and Site Resident 
Incidental Ingestion and Inhalation Exposure Pathways 

Site 38 - Building 604 Area 
NAS Pensacola 

Site Worker 
EPC 

Chemical (m~ m m = 0.1 m = 1.0 m =3.0 ILCR ILCR = 1E-6 ILCR = lE-5 ILCR = 1E-4 
1,1-Dichloroethane 0.18 0.03 0.60 6.05 18.14 NA NA NA NA 
1,1-Dichloroethene 0.021 0.05 0.05 0.46 1.39 6.E-05 4.E-04 4E-03 4E-02 
1,2-Dichloroethane 0.07 0.48 0.01 0.15 0.44 4.E-05 2.E-03 2E-02 2E-Ol 
1,2-Dichloroethene (total) 0.97 2.10 0.05 0.46 1.39 NA NA NA NA 
Acetone 0.5 0.05 1.03 10 31 NA NA NA NA 
Aluminum 20 0.19 10.28 103 308 NA NA NA NA 
Arsenic 0.017 0.55 0.0031 0.03 0.09 9.E-05 2E-04 2E-03 2E-02 
Cadmium 0.382 7.43 0.01 0.05 0.15 NA NA NA NA 
Chromium 0.544 0.01 10.28 103 308 NA NA NA NA 
cis-1,2-Dichloroethene 0.64 1.25 0.05 0.51 1.54 NA NA NA NA 
Copper 0.389 0.10 0.38 4 11 NA NA NA NA 

Manganese' 0.217 0.04 0.48 5 14 NA NA NA NA 
Tetrachloroethene 0.82 1.60 0.05 0.51 1.54 2.E-04 5E-03 5E-02 5E-01 
trans-1,2-Dichloroethene 0.043 0.04 0.10 1.03 3.08 NA NA NA NA 
Trichloroethene 0.34 1.10 0.03 0.31 0.92 2.E-05 2.E-02 2E-01 2E+OO 
Vanadium 0.0658 0.09 O.Q7 0.72 2.16 NA NA NA NA 
Vin~l chloride 3.7 NA NA NA NA 3.E-02 l.E-04 1E-03 1E-02 

Site Resident 
EPC 

Chemical (mJiL) m m = o.t m = 1.0 m = 3.0 ILCR ILCR = lE-6 ILCR = lE-S ILCR = 1E-4 
1,1-Dichloroethane 0.18 0.20 0.092 0.92 2.8 NA NA NA NA 
1,1-Dichloroethene 0.021 0.30 0.007 0.070 0.21 2.E-04 9.E-05 9E-04 9E-03 
1,2-Dichloroethane O.Q7 3.13 0.002 0.022 0.067 2.E-04 4.E-04 4E-03 4E-02 
1,2-Dichloroethene (total) 0.97 13.77 0.007 0.070 0.21 NA NA NA NA 
Acetone 0.5 0.32 0.16 1.56 5 NA NA NA NA 
Aluminum 20 1.28 1.56 15.6 46.9 NA NA NA NA 
Arsenic 0.017 3.62 0.000469 0.005 0.014 4.E-04 4.E-05 4E-04 4E-03 
Cadmium 0.382 48.82 0.0008 0.008 0.023 NA NA NA NA 
Chromium 0.544 0.03 1.56 15.6 46.9 NA NA NA NA 
cis-1,2-Dichloroethene 0.64 8.18 0.0078 0.078 0.23 NA NA NA NA 
Copper 0.389 0.67 0.058 0.58 1.7 NA NA NA NA 
Manganese 0.217 0.30 0.074 0.74 2.2 NA NA NA NA 
Tetrachloroethene 0.82 10.48 0.0078 O.Q78 0.23 7.E-04 l.24.E-03 1E-02 1E-01 
trans-1,2-Dichloroethene 0.043 0.27 0.016 0.16 0.47 NA NA NA NA 
Trichloroethene 0.34 7.24 0.0047 0.0469 0.14 9.E-05 4.E-03 4E-02 4E-01 
Vanadium 0.0658 0.60 NA NA NA NA NA NA NA 
Vin~l chloride 3.7 NA NA NA NA l.E-01 4.E-05 4E-04 4E-03 

Notes: 
RGO = Remedial Goal Option, calculated in accordance with RAGS, based on the child receptor for site resident 
EPC = Exposure Point Concentration 
HI = Hazard Index 
ILCR = Incremental Lifetime Cancer Risk 
mg/L = milligrams per liter 
NA = Not applicable 
1The manganese reference dose of 0.023 mg/kg-day recommended by FDEP would decrease the manganese RGO shown 

in this table by one half. 
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11.0 ECOLOGICAL RISK ASSESSMENT 

Errata Final Remedial Investigation Reporr 
NAS Pensacola -Site 38 

Section I I -Ecological Risk Assessment 
Se tember 5, 1997 

As described in Section 4, natural terrestrial habitat features in and around Site 38 are absent. The 

only terrestrial receptors that appear to be present onsite are shorebirds which periodically 

frequent the area. Minimal soil contamination (including aluminum, arsenic, and aroclor-1260), 

detected from the few exposed locations, does not warrant further pathway uptake analyses. 

Marine/estuarine receptors are potentially at risk due to groundwater migration from Site 38 into 

Pensacola Bay. Section 7.3 compares shoreline groundwater to surface water criteria. This 

comparison identifies the contaminants which are likely to enter the marine environment due to 

groundwater discharge. The impact of these parameters on the marine ecosystem were discussed 

in the Site 2 RI (E/A&H, 1996a). 

Data from the Site 2 RI indicate that benthic communities in the nearshore environment adjacent 

to Site 38 have been impacted. Sediments contained metals and SVOCs similar to those found in 

shoreline groundwater. No VOCs, consistent with those found in Site 38 groundwater, were 

detected in any surface water or sediment samples collected during the Site 2 investigation 

(E/A&H, 1996a). 
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12.0 CONCLUSIONS AND RECOMMENDATIONS 

The Site 38 RI has assessed the nature and extent of soil and groundwater contamination and 

provides sufficient data for a feasibility study. A feasibility study is recommended to evaluate 

alternatives for fiiture site management decisions. Based on the investigation results, at least three 

potential sources of contamination were identified: the paint stripping operations at former 

Building 71, the former UST solvent tank and plating shop at Building 604, and the former dry 

cleaners at Building 636. Other small, localized areas of contamination were also identified along 

the IWTP sewer line. The following conclusions are based on the findings of this investigation. 

Past activities at Building 71 included aircraft painting, paint stripping and metal refinishing 

between 1935 and the late 1970s. From 1980 to 1989, the facility stored hazardous waste. 

Building 604 housed a primary metal plating shop for NADEP from approximately 1960 to the 

spring of 1996. Historically, paint solvent and metal plating waste were discharged from these 

areas to Pensacola Bay via the storm drainage system. In 1973, these wastes were diverted to the 

newly constructed IWTP via the IWTP sewer line. These previous operations are likely the 

primary sources of contamination at Site 38. 

Surface soil contaminants detected in the Building 71 study area above PRGs included inorganics, 

SVOCs, pesticides, and PCBs. No VOCs were detected above PRGs in surface soil. Inorganic 

contamination exceeding RCs and PRGs were observed in the soil beneath Building 71 and in 

surrounding areas. Semivolatile exceedances were associated with samples along the IWTP line 

with no exceedances in the soil beneath Building 71. Pesticide and PCB exceedances were limited 

to two locations beneath Building 71. The pesticide contamination is likely a result of the 

pretreatment during building construction. 

Subsurface soil contained SVOCs, pesticides, and VOCs exceeding the PRG and inorganics which 

exceed the RC and PRG. Much of the contamination appeared to be centered beneath Building 71. 
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Inorganic and pesticide exceedances were consistent with exceedances in surface soil. SVOC and 

VOC exceedances were extensive in subsurface soil beneath Building 71. Notably, no surface soil 

SVOC and VOC exceedances occurred in this area. In general, the contaminants present include 

heavy metals, chlorinated solvents, and petroleum solvents likely related to the past activities of 
' 

paint stripping and metal refinishing at Building 71. Soil in the Building 71 study area is 

completely covered with concrete or asphalt, thus limiting rainfall percolation and subsequent soil 

leaching. 

The Building 604 study area surface soil exceedances included inorganics, SVOCs, pesticides, and 

PCBs. Many of the inorganic parameters, including aluminum, arsenic, and iron, were fairly 

ubiquitous across the site and may indicate, in part, local ambient concentrations. Heavy metals 

related to past plating activities exceeded RCs and PRGs in the surface soil surrounding the former 

plating facility at the southwest extension of Building 604. SVOC contaminant exceedances were 

primarily associated with the IWTP line except for one location beneath the southern part of 

Building 604. Parts cleaning took place in the general vicinity of this sample. Pesticide and PCB 

exceedances occurred in samples from grassy areas onsite. Pesticide detections in these areas are 

likely the result residuals remaining from routine spraying. 

Building 604 subsurface soil contaminants exceeding the RC or PRG included inorganics, SVOCs, 

pesticides, and VOCs. Heavy metals, including barium, chromium and cadmium, were detected 

above PRGs and RCs near the former plating facility. SVOC exceedances included P AHs at one 

location along the IWTP line. Dieldrin was the only pesticide detected. Its occurrence is likely 

a result of routine application of pesticides in the area. Only TCE and tetrachloroethene were 

detected above PRGs. Both of these detections are associated with solvent exceedances in the 

groundwater and may reflect sampling of the capillary zone and not true soil contamination. 

However, the sample from boring 38S42 could be related to exfiltration from the IWTP line. 
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Contaminants detected above PRGs in shallow groundwater in the Building 71 study area included 

inorganics, SVOCs, and VOCs. No pesticides or PCBs were detected above PRGs. Detected 

heavy metals potentially related to past paint stripping and metal refinishing processes included 

cadmium and chromium. These elements exceeded PRGs and RCs in wells 38GS05 and 38GS12 

in the southwest part of the study area beneath former Building 71 and in downgradient 

well39GS13. Aluminum, iron, manganese, and lead exceeding the RC or PRG were widespread 

across the site. Concentrations of these metals from well 38GS01, upgradient of the site, were 

among the highest detected. The highest total inorganic concentrations were detected in the 

sample from well38GS12, beneath former Building 71. Naphthalene was the only SVOC detected 

above a PRG. It exceeded the PRG in samples from wells 38GS12 and 38GS02. VOC 

contamination centered around the sample from 38GS12, beneath Building 71, and in 

downgradient locations along the seawall south and east of the former building. These VOCs 

included several halogenated aliphatic hydrocarbons and their presence is likely the result of past 

paint stripping and parts cleaning operations at Building 71. 

Contaminants detected in the shallow groundwater were not present above the RC or PRG in 

intermediate groundwater with the exception of aluminum, iron, and vanadium. Aluminum and 

iron appeared to be representative of ambient conditions; however, vanadium exceeded the PRG 

and RC in the three locations it was detected. The occurrence of these metals exceedances was 

consistent with exceedances in shallow groundwater. 

Inorganics, SVOCs, and VOCs were also detected in the shallow groundwater in the Building 604 

study area. Aluminum, iron, manganese, and lead were detected frequently across the site at 

concentrations exceeding the PRGs; however, many of these exceedances were below their 

respective RCs. Heavy metals, including cadmium and chromium, were detected above PRGs 

surrounding the former plating shop and are likely a result of past plating operations. Naphthalene 

was detected above the PRG in the area and downgradient of the former solvent tank. Several 
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PAHs also exceeded the PRG in the sample from well 36MW77C. This well is adjacent to the 

IWTP line. No exceedances were noted in surrounding and/or downgradient wells. Several 

halogenated aliphatic hydrocarbons, including tetrachloroethene, TCE, and vinyl chloride, were 

detected above th~ PRG. The area most impacted was the former solvent UST east of the former 

plating shop. VOC concentrations appeared to diminish in samples farther downgradient to the 

south and east. Two other areas where VOCs exceedances occurred were at a temporary well 

adjacent to Building 636 and north of tbe Port Operations, Building 38. Tetrachloroethene was 

detected in a well east of Building 636, a former dry cleaning facility. These dry cleaning 

operations may likely be the source of the tetrachloroethene. No other surrounding wells had 

detections above the PRG. The other VOC detection was in a well north of Building 38. This 

well is adjacent to the storm drain system leading from Building 604. Historically, solvent and 

metal waste were discharged through this system to the bay. Possible leaks in the storm drain 

system may be responsible for the detections of chlorinated solvents in this well. In general, 

contamination in the Building 604 study areas centers around the former plating shop and former 

solvent UST areas and in downgradient areas to the southeast. Notably, contaminants were not 

detected in the temporary wells near the seawall downgradient of the site or in bay surface water 

samples collected during the Site 2 investigation. 

In intermediate groundwater at Building 604, only samples analyzed from well 38GI04 detected 

any contaminants above both the PRG and RC. Aluminum, cadmium, and chromium were the 

inorganics detected. The only organic compound detected above a PRG in intermediate 

groundwater was vinyl chloride in 38GI04 at 4.2 ,ug/L. 

Potential receptors of contaminants detected at Site 38 include the main producing zone of the 

Sand-and-Gravel Aquifer and Pensacola Bay. Water from the main producing zone is not 

considered potable because of its naturally occurring high aluminum and iron content, but is used 

as a supplementary water source for the base. The main producing zone is separated from the 
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surficial zone by a low-permeability clay layer and potential for migration through this zone is 

considered to be extremely low. Groundwater from the main producing zone was not sampled as 

part of the RI. The proximity of Site 38 to Pensacola Bay, coupled with the short travel times 

calculated for migration of site contaminants, indicates that some impact to the bay may have 

occurred. This area of the bay is being investigated as part of the Site 2 RI. 

The primary ecological risk includes the marine/estuarine receptors in Pensacola Bay due to 

groundwater to surface water migration from Site 38. Data from the Site 2 RI indicate significant 

metal contaminants in bay sediments adjacent to Site 38. Comparison of the groundwater data 

from adjacent shoreline monitoring wells to surface water criteria identified seven inorganics and 

three organic compounds which could potentially impact receptors. 

Human health risk was determined using USEPA's acceptable risk range of 1E-6 to 1E-4, and 

FDEP's risk goal of 1E-6. For the hypothetical exposure pathways included in this report, the site 

resident and site worker soil risk estimates for Building 71 and Building 604 exceed FDEP's 

threshold, assuming the soil exposure pathways will be completed. The primary contributor to 

soil risk i!) arsenic, while secondary contributors are dependent upon the sample location. 

Consequently, chemicals of concern have been identified for the site residents and workers. 

Neither Building 71 nor Building 604 trespasser risk estimates exceed FDEP's threshold. 

At Building 71, soil hazard estimates are less than the USEPA and FDEP threshold of 1.0 for site 

residents, site workers, or site trespassers. The hazard estimate for Building 604 exceeds the 

threshold of 1.0 due to copper. All chemicals of concern have been identified for soil based on 

the hazard index. 

Drinking water is supplied by Corry Station, and the water-bearing zone beneath NAS Pensacola 

would not be expected to be used as a drinking water source. Assuming groundwater exposure 
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pathways would be completed, risk estimates for both areas would exceed USEPA and FDEP risk 

and hazard thresholds. In groundwater near Building 71, arsenic is the primary contributor to risk 

and hazard estimates, while VOCs and arsenic primarily account for risk and hazard estimates near 

Building 604. The arithmetic mean and geometric mean of the arsenic concentrations reported in 

groundwater did not exceed the MCL or FPDWS. 
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